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LEAD AGENCY: 
Department of the Army 
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COOPERATING AGENCIES: 
U.S. Environmental Protection Agency, National Marine Fisheries Service, and Bureau 
of Ocean Energy Management 

ABSTRACT: 
The U.S. Army Corps of Engineers (USACE), Norfolk District and the nonfederal 
sponsor, Collier County, propose to implement structural and nonstructural measures to 
manage coastal storm risk in Collier County, Florida.  Without a plan to promote 
resiliency and reduce the risks of coastal storm damage, the county will continue to be 
vulnerable to coastal storm damage. The USACE has prepared a Draft Integrated 
Feasibility Report and Environmental Impact Statement (IFR/EIS) to evaluate potential 
impacts of the proposed action in accordance with the requirements of the National 
Environmental Policy Act of 1969, as amended, implementing regulations of the NEPA, 
40 Code of Federal Regulations 1500-1508, and other applicable state and federal laws 
and USACE policies. Five alternatives were fully evaluated in detail to determine the 
potential environmental, cultural, and socioeconomic impacts resulting from the 
proposed action. They were: a Beach Nourishment Only Alternative; a Beach 
Nourishment plus Structural Alternative; a Beach Nourishment plus Nonstructural 
Alternative; a Combination Structural and Nonstructural Alternative; and a Combination 
Structural and Nonstructural Alternative (excluding Planning Area 4) and the No 
Action/Future Without Project Alternative. Resource areas evaluated in the IFR/EIS 
include: land use; socioeconomics; transportation and navigation; geology, 
physiography, and topography; bathymetry, hydrology, and tidal processes; water 
quality; benthic fauna; floodplains; wetlands; essential fish habitat and fish resources; 
special status species; cultural resources; recreation; aesthetic/visual resources; 
hazardous, toxic, and radioactive materials; safety; utilities; air quality; noise; and 
climate change. 

All comments concerning this EIS are required to be submitted by September 14, 2020. 

For further information and to submit comments, please contact: 

U.S. Army Corps of Engineers, Norfolk District 
803 Front Street 
Norfolk, Virginia 23510 
Attention: Zachary Martin 
(757) 201-7320 
Zachary.Martin@usace.army.mil 

mailto:Zachary.Martin@usace.army.mil
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EXECUTIVE SUMMARY 
This draft integrated feasibility report and environmental impact statement documents the 
findings to date of the Collier County Coastal Storm Risk Management Feasibility Study, to date. 

The U.S. Army Corps of Engineers (USACE) is the lead federal agency for the study and the 
Collier County is the non-federal sponsor. The U.S. Environmental Protection Agency (USEPA), 
National Oceanic and Atmospheric Administration National Marine Fisheries Service (NMFS), 
and the Bureau of Ocean Energy Management (BOEM) are cooperating agencies for the study. 

Collier County boasts multiple significant resources and economic drivers including the county 
beaches, which are a major tourism destination as well as unique environmental resources 
including the second largest coral patch reef system in the State of Florida, extending from 
Wiggins Pass to Clam Pass. There are also several state and county parks, 20 conservation 
preserves, and the Rookery Bay National Estuarine Research Reserve. There is Federal 
interest in addressing the high risk and vulnerability to coastal storms throughout Collier County, 
which is expected to be compounded by the combined effects of sea level change and climate 
change. The most recent reminder of coastal storm vulnerability within Collier County was the 
significant damage sustained by Hurricane Irma in 2017. 

States and territories with more than one flood-related major disaster declared pursuant to the 
Robert T. Stafford Disaster Relief and Emergency Assistance Act (42 U.S.C. 5121 et seq.) in 
calendar years 2014, 2015, 2016, or 2017 qualified for supplemental investigation funds for the 
initiation and completion of authorized flood and storm damage reduction studies appropriated 
by Public Law 115-123. High-priority studies were provided supplemental funding in 33 states 
and three territories which met the criteria due to impacts from Hurricanes Harvey, Irma, and 
Maria. Florida is one of the thirty-three states and the Collier County Coastal Storm Risk 
Management Study is one of 14 CSRM studies being conducted with supplemental funds in the 
State of Florida. 

The purpose of the Collier County CSRM Study is to evaluate coastal storm risk and 
recommend a project that would reduce that risk throughout the study area. This project is not 
an all-encompassing solution that would address all of coastal storm risks in Collier County, but 
it is one important component of the larger effort by the non-federal sponsor (Collier County, 
FL), as well as municipalities, local organizations, and state and federal government agencies 
who are all working to reduce risk and improve resiliency within the County. This study seeks to 
not only reduce coastal storm risk, but improve resilience by implementing strategic approaches 
currently employed by the county. 

The Tentatively Selected Plan (TSP), Alternative 4A, recommended herein includes the 
following measures to reduce coastal storm risk and damage throughout Collier County. 

• Beach berm and dune nourishment along two reaches of Gulf-facing shoreline, totaling 
approximately 9.5 miles. These reaches were identified as critical to the protection of 
upland structures, both adjacent to the beach and along the inland bay areas during 
storm events, as well as having risk of damage due to erosion and wave attack. Sand 
volumes were calculated for initial placement and renourishment every seven years to 
reduce future damage to upland structures and stabilize the shoreline to prevent 
breaching. Natural and Nature Based Features (NNBF) vegetative dune plantings will 
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also be incorporated into the beach dunes. Sand for the berm and dune construction 
would be dredged via hopper dredge from three proposed sand shoal borrow areas 
located approximately 33 nautical miles offshore of Naples, Florida: the Borrow Area T1, 
Shoal Area T1, and the Shoal Area T2. 

• Structural measures including two surge barriers with sector gates across Wiggins Pass 
and Doctors Pass, two jetties at Wiggins Pass, concrete structures in the dune system 
adjacent to Wiggins Pass, a Bonita Beach Road floodwall and surge barrier, Seagate 
Drive floodwall and sluice gate, Tamiami Trail floodwall and surge barrier, and 
associated pump stations, currently tentatively located at Wiggins Pass, Doctors Pass, 
and Tamiami Trail. These floodwall and storm surge barrier structures are intended to 
hydraulically isolate portions of drainage basins from storm surge, and are critical for 
reducing risk to upland structures along the inland bay areas. In some cases, portions of 
the study area do not benefit from protections provided by the beaches, therefore they 
are solely reliant on these engineered structural measures. In other locations, the 
structural measures are complimentary and tie-in to beach features to create a coastal 
storm protection system. 

• Dry floodproofing critical infrastructure buildings that were identified as at risk of damage 
from coastal storms. Dry floodproofing will reduce the damage caused by storm surge 
during storm events so emergency and human services can resume more quickly during 
recovery from a storm event. 

• Nonstructural measures to reduce coastal storm damage to approximately 2,100 
residential and nonresidential structures are planned throughout Collier County. 
Nonstructural measures are applied to a structure to reduce damage from flooding. 
Nonstructural measures reduce the consequences of coastal storms on a structure 
instead of reducing the risk and/or probability of the flooding caused by storm surge. The 
nonstructural measures recommended in the TSP include elevation and acquisition of 
residential property and floodproofing of nonresidential property. 

• Natural and Nature-Based Features would include artificial reef structures near the 
Marco Island area that would provide storm surge dissipation. 

The National Economic Development (NED) benefits generated by the TSP are expected to 
exceed the estimated project costs. The relationship between benefits and costs is expressed 
as a benefit cost ratio (BCR) as shown in Table 1. The TSP first cost and total project cost are 
estimated to be $2.2 billion and $3 billion respectively. The TSP total cost of renourishments is 
estimated to be $782,257,000 ($111,752,000 per nourishment). Project First Cost is the 
constant dollar cost of the Recommended Plan (RP) at current price levels and is the cost used 
in the authorizing document for a project. Total Project Cost is the constant dollar fully funded 
with escalation to the estimated midpoint of construction. Total Project Cost is the cost estimate 
used in Project Partnership Agreements for implementation of design and construction of a 
project. Total Project Cost is the cost estimate provided to the non-Federal sponsor for their use 
in financial planning as it provides information regarding the overall non-Federal cost sharing 
obligation. The non-Federal costs include the value of lands, easements, rights-of-way, 
relocations, and disposal/borrow areas (LERRDs). Total LERRDs including administrative costs 
are estimated to be $113,000,000. The approximate Project First Cost and Total Project Cost 
are shown below in Table 2 and Table 3 respectively. Table 4 shows the approximate 
renourishment costs. 

Table 1. Project Benefits and Costs 
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Average 
Annual 

Benefits 

Project First
Costs 

Annual 
O&M Costs 

Total 
Average 
Annual 
Costs 

Average 
Annual Net 

Benefits BCR 

$375,922,842 $2,243,828,957 $1,000,000 $104,171,284 $271,751,558 3.6 

Table 2. First Cost Apportionment Table 
Federal (65%) Non-Federal (35%) Total 

Initial Project Cost $1,458,000,000 $785,000,000 $2,244,000,000 
LERRD Credit TBD $113,000,000 TBD 
Cash Contribution TBD $672,000,000 TBD 

Table 3. Total Project Cost Apportionment Table 
Federal (65%) Non-Federal (35%) Total 

Initial Project Cost $1,971,000,000 $1,062,000,000 $3,033,000,000 
LERRD Credit TBD TBD TBD 
Cash Contribution TBD TBD TBD 

Table 4. Renourishment Cost Apportionment Table 
Federal (65%) Non-Federal (35%) Total 

Renourishment Cost 
(every 7 years) 

$56,000,000 $56,000,000 $112,000,000 

Total Renourishment 
Cost (7
renourishments) 

$391,000,000 $391,000,000 $782,000,000 

Environmental Impacts and Mitigation 

A public scoping meeting and a follow up public meeting were held on December 6, 2018, and 
on September 9, 2019, respectively. Cooperating agencies were invited to participate in the 
development of this Environmental Impact Statement (EIS); and consulting parties were invited 
to participate in the development of a Programmatic Agreement (PA) to address historic 
resources. The U.S. Environmental Protection Agency (USEPA), National Oceanic and 
Atmospheric Administration National Marine Fisheries Service (NMFS), and the Bureau of 
Ocean Energy Management (BOEM) acted as cooperating agencies. The BOEM is a 
cooperating agency, due to authorities related to management of offshore mineral resources 
under the Outer Continental Shelf and Lands Act (OSCLA). Interagency coordination of the EIS 
occurred throughout the study process, and is still ongoing. The public comments received to-
date have been addressed in the Environmental Appendix, Appendix D. 

There will be direct and indirect, temporary and permanent adverse effects on land use and 
socioeconomics that are moderate to significant. These effects include both adverse and 
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beneficial effects, depending on perspective, for approximately 130 residences affected by 
acquisition, demolition, and relocation. Another approximately 1,350 residences would be 
elevated; and elevations of residences could present a hardship for the disabled and/or elderly. 
Approximately 620 facilities would be protected with floodproofing. The acquisitions would be 
mandatory, and those affected may not wish to move; on the other hand, the TSP would allow 
those affected by repetitive damage the benefit of relocating to comparable areas less subject to 
flood damage associated with coastal storms. There would be significant beneficial effects for 
those receiving elevations or floodproofing, which is voluntary. Those being relocated 
temporarily or permanently could qualify for relocation assistance in accordance with the 
Uniform Relocation Act. The TSP is not expected to disproportionally affect minority and/or low 
income populations or disrupt such communities, as per Executive Order 12898, Environmental 
Justice for Low Income and Minority Populations. 

Permanent beneficial effects on land use, socioeconomics, aesthetics, and recreation would 
result from the placement of additional beach nourishment along segments of beach that are 
further described in this report. The TSP would result in wider beaches available for recreational 
use by local citizens and tourists at some locations. There would be minor, temporary and 
permanent adverse effects on land use, navigation, recreation, and aesthetics, due to the 
installation of the permanent storm surge barriers, jetties, pump stations, and floodwalls at 
Wiggins Pass and its adjacent state and local parkland, and at the storm surge barrier, pump 
station; at the floodwalls at Doctors Pass; and at the floodgates at Tamiami Trail and Bonita 
Beach Road. 

Moderate and beneficial temporary and permanent effects due to protection of structures in the 
flood plain are expected. There would be no anticipated impacts to Coastal Barrier Resources 
Act (CBRA), designated units with implementation of the TSP. The TSP also would adhere to 
Executive Order 11988, which requires the federal government to avoid long- and short-term 
adverse effects on flood plains. 

Permanent direct and indirect moderately beneficial transportation and safety effects would 
result from better long-term resilience of the transportation network and Collier County 
infrastructure. However, there would also be temporary, minor to moderate adverse effects on 
transportation, navigation, and safety, after construction, during gate closures. Roadway gates 
would be incorporated throughout the floodwalls to allow for transportation access through the 
floodwalls. Storm surge gates and/or tide gates would be installed along navigable channels at 
Wiggins Pass, Doctors Pass, Tamiami Trail, and Bonita Beach Road. Gate closures would 
occur during or just prior to a storm event and after an evacuation were ordered. Notification of 
gate closures would also be made prior to closure. Prior to implementation, the USACE would 
formulate an operation and maintenance plan for the use of the entire gateway system that 
would be made available to the public. Minor temporary impacts to transportation, navigation, 
and safety also would occur during construction, including the dredging of sand and beach 
nourishment. 

There would be moderate potential for permanent adverse effects to any National Register of 
Historic Places (NRHP)-eligible buildings that are subject to buyout/demolition and/or elevation. 
Potential adverse impacts would be primarily in the NRHP-listed Naples Historic District, and/or 
at the subaqueous offshore sand borrow site and along the proposed beach widening. 
Additional survey work will need to be conducted during the Preconstruction, Engineering, and 
Design (PED) phase, in order to further evaluate these effects. A Draft Programmatic 
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Agreement (PA) has been prepared to address adverse effects and mitigation, in accordance 
with the National Historic Preservation Act (NHPA). Coordination pursuant to the NHPA is 
ongoing with the Advisory Council on Historic Properties (ACHP), Florida State Preservation 
Officer (SHPO), Seminole Tribe of Florida, the Seminole Nation of Oklahoma, Miccosukee 
Tribe, and the Thloptlocoo Tribal Town. 

Impacts to threatened and endangered species and marine mammals would range from 
adverse to beneficial impacts that are temporary to permanent and range from negligible to 
moderate impacts. Hopper dredges would be used at the borrow area and the sand would be 
pumped onto the beach, which would likely result in takes of threatened/endangered species. 
Gate closures also could temporarily trap aquatic species, and/or disrupt their migration. 
Shorebird foraging areas and sea turtle nesting areas will also be temporarily and permanently 
adversely and beneficially affected. Overall, impacts to marine mammals would range from 
temporary to permanent adverse impacts that would be minor. Impacts to state listed species 
would be adverse with impacts that are temporary to permanent and would range from 
negligible to moderate impacts. Biological Assessments have been prepared pursuant to 
Section 7 of the Endangered Species Act (ESA), and are included in the Environmental 
Appendix, Appendix D. Pursuant to Section 7 of the ESA, USACE will initiate formal 
consultation with the U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries 
Service (NMFS) with the release of the Draft Integrated Feasibility Report/EIS, to address 
adverse effects and reasonable and prudent measures with respect to these species. 
Coordination pursuant to the Fish and Wildlife Coordination Act (FWCA) is also ongoing, being 
initiated with the release of the Draft Integrated Feasibility Report/EIS. 

There would be direct, permanent adverse impacts on approximately 6.4 acres of mangrove 
wetlands, indirect adverse effects on approximately 5.2 acres of mangrove wetlands, and 
indirect adverse impacts on approximately 1.1 acres of submerged aquatic vegetation (SAV). 
There also would be a direct, permanent adverse effect on existing beach dune vegetation that 
will be covered to create higher dunes and wider beaches. However, all of these adverse effects 
would be mitigated in accordance with the Environmental Mitigation Plan, found in the 
Environmental Appendix, Appendix D. Compensatory mitigation would be permittee-responsible 
and conducted onsite, within Collier County. 

With respect to water quality, during gate closures, temporary effects to embayment waters are 
likely to be adverse and moderate to potentially significant. This is due to the containment of 
very fresh, poor quality (high in nutrients and total suspended solids) behind the tide gates 
during temporary gate closures, where it could impact temporarily any natural resources 
inhabiting these waters. Jetties at Wiggins Pass are expected to alter nearshore sediment 
transport. Water quality modeling for nutrients (nitrogen and phosphorus) and total suspended 
solids (TSS) is being conducted to model these effects. Adverse effects would be temporary 
and permanent, but minor to local bathymetry, hydrology and tidal processes. Temporary 
adverse effects to water quality, local bathymetry, hydrology and tidal processes at the borrow 
site and at the placement site are expected during construction. Stormwater Best Management 
Practices and erosion and sediment control regulations would be followed and all disturbed land 
areas would be stabilized, mitigating this effect.   

With respect to benthic fauna, and essential fish habitat and fisheries, adverse temporary and 
permanent impacts have the potential to range from moderate to potentially significant. The 
water quality modeling will be needed to make this determination. In addition, due to placement 
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of the structures and beach nourishment, there is the potential for permanent indirect adverse 
impacts on approximately 11.5 acres of live/hardbottom (including potential adverse effects on 
corals). There would also be the potential for the temporary trapping of aquatic species during 
gate closures. All impacts determined to be hardbottom habitat impacts would be mitigated 
accordance with the Environmental Mitigation Plan. 

There are no sites known to contain hazardous, toxic, radioactive waste (HTRW), within the 
structural footprint of the TSP at this time. However Phase 1 Environmental Site Assessments 
would be needed for any of the nonstructural measures (demolition or elevation of any affected 
structures) constructed prior to 1978, with respect to asbestos-containing materials (ACM), lead-
based paint (LBP), and polychlorinated biphenyls (PCBs). If any such contaminants are found, 
lawful demolition, removal, and disposal of such wastes would be followed. 

As described to some degree earlier, there would be minor temporary adverse effects during 
construction for transportation, navigation, land use, noise, aesthetics, wildlife, recreation, 
threatened and endangered species, fisheries, utilities, geology and soils, and air quality. 
Construction equipment will be visible at almost all locations, and would create temporary noise, 
emissions, and disturbance to wildlife and the public during construction. Best management 
practices would be followed as described in this report, to avoid and minimize environmental 
impacts. 

This study is anticipated to result in approximately a ten percent level of design. Therefore, 
additional surveys and analysis will continue during the PED phase of the project. Details of the 
implementation of the project, including construction sequencing, will be discussed and agreed 
upon between USACE and the non-federal sponsor. 
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CHAPTER 1 INTRODUCTION 

1 . 1  B A C K G R O U N D  
The Collier County Coastal Storm Risk Management (CSRM) Study investigates potential 
structural and nonstructural solutions to reduce the inherent risks of coastal storms across the 
County. Coastal storm risk management seeks to address coastal storm and flood risk to 
vulnerable populations, property, ecosystems, and infrastructure along the coast. Collier 
County, Florida has high levels of risk and vulnerability to coastal storms which will be 
exacerbated by the compound effects of sea level rise and climate change over the study 
period. Also of noteworthy interest, Collier County has been executing their own coastal 
resilience program since 1996; completing beach nourishments in 2006, 2014, and 2016. There 
are currently no existing Federal project in the study area that address costal storm reduction. 

1 . 1 . 1  C o l l i e r  C o u n t y  C o a s t a l  R e s i l i e n c y  P r o g r a m  
Collier County initiated their own coastal resiliency program in the mid-1990s with the stated 
purpose of improving the County’s ability to resist storm surge, erosion and wave impacts, and 
to allow the community to rebound in a more resilient manner in the wake of a storm (APTIM 
Resiliency Memorandum, 31 January 2018). Collier County has conducted four major 
renourishments since 1996, resulting in placement of over 1.3M cubic yards (cy) of sand. These 
placements occurred on various beaches between Wiggins Pass and Gordon Pass; namely 
Vanderbilt, Park Shore, and Naples beaches, which are all designated by the State of Florida as 
critically eroded. Additionally, as of spring 2019, Collier County was also executing a project to 
re-grade the northern half of South Marco Beach. It’s expected, between the times this report is 
published and when the Recommended Plan (RP) is constructed, the existing conditions within 
the study area will be maintained through these emergency renourishments and re-grading 
projects. 
This resiliency program has also identified needs within the study area to renourish the southern 
half of South Marco Beach and construct a 10-12’ dune system on Marco Island. Furthermore, 
the need to increase the beach width by 50’ and raise the dunes by two feet along the beaches 
from Gordon Pass to Wiggins Pass was recognized. 

1 . 1 . 2  N o n  - F e d e r a l  S p o n s o r  
Collier County, Florida is the non-Federal Sponsor (NFS) for this study. A Feasibility Cost 
Sharing Agreement (FCSA) was signed by Collier County in 9 October 2018, and they’ve 
acknowledged understand of the long-term commitment to the project. Their commitment will be 
35% cost-sharing of project construction and accepting the turnover of Operation and 
Maintenance (O&M) responsibilities to the County. The recommended project sites are entirely 
within the jurisdictional boundaries of Collier County. 

1 . 2  S T U D Y  A R E A  
The study area includes coastline areas, embayments and connecting waters, and inland areas, 
within the jurisdictional boundary of Collier County, FL, as further described below. The Study 
Area also includes any borrow areas for sand or beach replenishment. Collier County (Figure 1-
1) is located on the southwest coast of Florida, approximately 120 miles south of the entrance to 
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Tampa Bay and about 100 miles north of Key West. Naples is the largest city located along the 
shoreline, followed by the City of Marco Island and Everglades City. Collier County is bordered 
by Lee and Hendry Counties to the North, Monroe County to the South, and Broward and 
Miami-Dade Counties to the east. The study area is comprised of two main components: the 
North County (includes the City of Naples) and Marco Island. These two areas are 
geographically noncontiguous and hydrologically separable, however they were formulated 
using the same strategy and management measures. These two locales are boxed in orange on 
Figure 1-1. For a map depicting the Outer Continental Shelf borrow sites, please refer to Figure 
6-1. 
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Figure 1-1. Collier County Study Area 
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1 . 2 . 1  N o r t h  C o u n t y  A r e a  
In the North County (Figure 1-2) there is a continuous Gulf-facing beach running from the 
county line in the north, to the Gordon River in the south. The beach is broken up by multiple 
small inlets that provide acres into back bay areas that is runs north south throughout the North 
County area. These inlets include Wiggins Pass, Clam Pass, Doctors Pass, and Gordon Pass. 
These inlets were foci for developing measures for the inland bay areas. Wiggins Pass is the 
hydrologic link between the Gulf of Mexico and the Cocohatchee River, the Wiggins Pass 
Estuarine Area, Turkey Bay, and Vanderbilt Lagoon. Clam Pass links the Gulf to Outer Clam 
Bay and Inner Clam Bay. Doctors Pass is hydrologically partnered with Venetian Bay. Gordon 
Pass is the terminus of the Gordon River and is hydrologically linked to Naples Bay, the Upper 
Gordon River, as well as Rock Creek. Beyond Gordon Pass in the south is a relatively 
undeveloped natural area that is not included in the study area. This Natural area stretches 
down to Marco Island and is the Keewaydin Island reach of the Rookery Bay National Estuarine 
Research Reserve. 
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Figure 1-2. North County Study Area 
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1 . 2 . 2  M a r c o  I s l a n d  A r e a  
Marco Island (Seer Figures 1-1 & 1-3) is a highly developed, low-lying barrier island that also 
has public Gulf-facing beach along South Marco. Hideaway Beach (private) and the Tigertail 
Natural Area, located on the northwest side of the island, are not part of the study area. The 
inland bays of Marco Island, along with the adjacent Big Marco and Caxambas Passes are used 
almost exclusively for recreational fishing and boating and do not contain a Federal channel. 
Marco Island is bordered on the north, east, and south by the Rookery Bay National Estuarine 
Research Reserve. For the purposes of this study, the Marco Island Area also includes the 
surrounding communities of Isles of Capri, Goodland, and Everglades City. 

Figure 1-3. Marco Island Study Area 
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1 . 3  S T U D Y  A U T H O R I T Y  
The study authority lies in Section 4033 of the Water Resources Development Act of 2007 
(Public Law 110-114). 

“The Secretary shall conduct a study to determine the feasibility of carrying out a 
project for hurricane and storm damage reduction and flood damage reduction in 
the vicinity of Vanderbilt, Park Shore, and Naples beaches, Collier County, 
Florida.” 

1 . 3 . 1  A d d i t i o n a l  S t u d y  G u i d a n c e  
Per the Assistant Secretary of the Army for Civil Works (ASA CW) memorandum dated 9 AUG 
2018, Subject: Policy Guidance on Implementation of Supplemental Appropriations in the 
Bipartisan Budget Act of 2018, for feasibility studies (including General Reevaluation Studies), a 
new feasibility cost sharing agreement (FCSA) or an amendment to the existing FCSA is 
required to address use of Supplemental Investigations funds at 100 percent federal expense. 
The FCSA was signed 9 October 2018. Additionally this guidance states, studies funded by 
Public Law 115-123 will be undertaken in accordance with existing Civil Works policies and 
guidance and incorporate SMART Planning principles. 

1 . 4  P U R P O S E  A N D  N E E D  F O R  T H E  P R O P O S E D  A C T I O N  
This study is needed to address the coastal storm risk and the purpose is to develop and 
evaluate various alternatives aimed at increasing coastal resiliency against erosion and 
flooding. The beaches of coastal Collier County can be generally described as low and narrow, 
providing inadequate protection of upland infrastructure from storm surge, storm driven wave 
action, tidal flooding, and erosion. The shoreline is largely within critically eroded areas as 
designated by the Florida Department of Environmental Protection (FDEP) and is mostly public 
beaches with the exception of Pelican Bay. In addition, numerous inlets penetrate the interior 
community of Naples while Marco Island is completely surrounded by water with only two 
bridges in and out of the island. There are also concerns regarding a dense population of 
people who require more time and assistance for evacuation, concerns for critical structures, 
and protection of evacuation routes. 

1 . 5  R I S K  - I N F O R M E D  D E C I S I O N  F R A M E W O R K  
This study is being completed using the USACE SMART Planning principles for civil works 
feasibility studies to ensure that the study results in a recommendation that is specific, 
measurable, attainable, risk informed, and timely. USACE has adopted a risk informed planning 
initiative in support of the SMART Planning principle that requires study teams to balance the 
level of uncertainty and risk regarding level of detail of the study with the understanding that the 
level of detail required to make planning decisions increases over the course of the study. The 
USACE planning process has always been iterative, but under risk informed planning, the need 
for multiple iterations of the entire planning process is emphasized, with the intent that the 
quality and quantity of information and analysis should increase with each iteration of the 
planning process which should thereby decrease the amount of uncertainty surrounding 
planning decisions with each iteration. Throughout the planning process, study teams are 
constantly identifying risk and uncertainty and then deciding which ones must be reduced or 
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eliminated in order to make good planning decisions that will result in the selection of a plan with 
an acceptable level of risk and uncertainty. 

1 . 6  C O L L I E R  C O U N T Y  S T O R M  D A M A G E  H I S T O R Y  
Since 1851, Collier County has been repetitively impacted by large storms. On average they 
have been hit by a tropical cyclone every 2-3 years, including 33 hurricanes, 20 of which were 
Category 3 or greater. A summary of the most costly storms to have impacted Collier County is 
provided in the next section. For storms which have occurred since the Naples NOAA tide 
gauge was installed in 1965, peak water surface elevations at the Naples gauge are shown in 
Figure 1-4. 

Figure 1-4. Peak Water Surface Elevations for Historic Storms. 

1 . 6 . 1  M o s t  D e v a s t a t i n g  H i s t o r i c a l  S t o r m s  

Labor Day Hurricane, August 31 – September 8, 1935 
The Labor Day Hurricane was a severe tropical disturbance. Winds reached 65 miles per hour 
(mph) in Everglades City and 70 mph in Naples as the storm passed northward approximately 
50 miles offshore. 

October 13-21, 1944 Storm 
The storm of October 1944 is among the most destructive recorded for the State of Florida, with 
damages estimated at $63 million. Flooding depths of up to six feet NAVD88 were reported in 
the Everglades City and in the low-lying areas of Naples. Severe beach erosion occurred along 
Naples Beach, where approximately four miles of bulkhead were destroyed. 
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Hurricane Donna, August 29 – September 13, 1960 
Hurricane Donna ranks as one of the great storms of the 20th century. Its center traveled north, 
paralleling the Gulf Coast west of Collier County. At Everglades City the tide ranged from a low 
of -2.1 feet NAVD88 to a high exceeding eight feet NAVD 88 some five hours later. Flooding 
extended from six to 10 miles inland. U.S. Route 41, between the Cities of Everglades and 
Naples, was covered with tidal debris. As the center moved northward, southwesterly winds 
generated high tides that flooded most of Goodland, Marco, and Naples. In Collier County, over 
300 homes and trailers suffered major damage. Reported high-water elevations are listed in the 
table below (Table 1-1). 

Table 1-1. High-Water Elevations from Hurricane Donna, 1960 
Location Elevation (feet NAVD88) 

Marco Island 8.9 
Naples 10.3 

Source: FEMA 2012 FIS, Collier County, FL. 

Hurricane Isabel, October 8-15, 1964 
Hurricane Isabel entered the west coast of Florida near the Everglades City as it traveled from 
its origin in the western Caribbean. In Everglades City, the minimum pressure was 973.6 
millibars (mb), with winds reaching 80 knots. 

Hurricane Dennis, August 17-21, 1981 
On August 17, Dennis began as a tropical storm, striking the Gulf of Mexico coastline in 
southwest Florida with winds of more than 55 mph. Just after Dennis made landfall, it became 
stationary between Fort Myers and Lake Okeechobee, producing about 10 inches of rain in 
southwest Florida, with Homestead receiving almost 20 inches. After passing through central 
Florida and exiting by the Atlantic Coast, Dennis became a hurricane on August 20, just east of 
Cape Hatteras, North Carolina. 

Hurricane Bob, July 21-25, 1985 
Hurricane Bob made landfall near Fort Myers as a tropical storm on July 23, with winds between 
50 and 70 mph. It passed through central Florida and exited into the Atlantic Ocean near 
Daytona Beach on July 24, becoming a hurricane in the open ocean. 

Hurricane Floyd, October 9-13, 1987 
Hurricane Floyd made landfall in the northern Keys of Florida Bay, near Key Largo. Along with 
numerous tornadoes in the southwest Florida coastal areas, the central pressure was measured 
at 29.32 inches of mercury (or 993mb) with winds of 75 mph. 

Tropical Storm Keith, November 17-24, 1988 
Keith formed in the Caribbean and tracked west over the Yucatan before turning northeast and 
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making landfall in Florida on November 23. Moderately strong storm surges were produced 
along southwest Florida, peaking at 5.94 feet. In Naples, strong waves destroyed the western 
end of the Naples Pier and several boats were washed ashore. Maximum winds of 75 mph and 
a low pressure of 985mb were recorded. 

Hurricane Andrew, August 16-27, 1992 
On the morning of August 24, Andrew cut a path of destruction across south Florida from its 
Atlantic Ocean landfall location south of Miami through Homestead and the Everglades. Andrew 
finally exited into the Gulf of Mexico in southern Collier County near Marco Island before 
heading north in the Gulf of Mexico to make landfall again in Louisiana. Andrew became a 
hurricane when it exited south of Marco Island and produced a storm tide elevation of six feet 
above mean low water, recorded in Everglades City, and two feet above mean sea level, 
National Geodetic Vertical Datum of 1929 (NGVD29), recorded at Fort Myers Beach. The peak 
gust recorded on August 24 at Collier County Emergency Operations Center was 87 mph. Only 
30 million dollars in damages were incurred in Collier County due to Andrew, not nearly as 
severe as the estimated damages of 20 to 25 billion dollars in the major landfall area of Dade 
County, Florida. The Dade County damages were due to the 145-mph sustained winds and 
partly to the 17-foot peak storm surge in Biscayne Bay. 

(Super)Storm of the Century, March 13-14, 1993 
The ’93 Superstorm formed over the Gulf of Mexico on March 12, 1993. The cyclone produced 
high storm surges and scattered tornadoes in Florida; 11 in total. Surges as far south as Tampa 
Bay were reported up to 12 feet. Across Florida the combined effects of storm surge, winds, and 
tornadoes damaged or destroyed 18,000 homes and 47 people were killed. The lowest pressure 
recorded was 960mb. 

Hurricane Gordon, November 8-21, 1994 
Gordon was a hurricane while out at sea in the Florida Straits between Key West and Cuba, but 
made landfall near Fort Myers on November 16 as a tropical storm with sustained winds of 45 
mph and heavy rainfall. Naples Airport recorded peak gusts of 29 mph, and the Naples 
Conservatory measured a total 2.43 inches of rainfall. 

Hurricane Mitch, October 22 – November 5, 1998 
Mitch was responsible for over 9,000 deaths, predominately from rain-induced flooding, in 
portions of Central America, mainly in Honduras and Nicaragua. This makes Mitch one of the 
deadliest Atlantic tropical cyclones in history, ranking only below the 1780 ―Great Hurricane in 
the Lesser Antilles, and comparable to the Galveston hurricane of 1900 and Hurricane Fifi of 
1974, which primarily affected Honduras. The 905mb minimum central pressure and estimated 
maximum sustained wind speed of 155 knots over the western Caribbean make Mitch the 
strongest October hurricane (records began in 1886). Mitch moved across the Yucatan 
Peninsula and southern Florida as a tropical storm. Hurricane Mitch made landfall near Naples 
as a tropical storm on November 5, with a wind speed of 64 mph and a pressure of 989mb. 
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Tropical Storm Harvey, September 19-22, 1999 
Tropical Storm Harvey, which formed in the eastern Gulf of Mexico and moved across southern 
Florida, produced heavy rainfall over portions of southwest Florida. Tropical Storm Harvey made 
landfall near Everglades City, Florida as a tropical storm on September 21, with a wind speed of 
58 mph and a pressure of 999mb. 

Hurricane Charley, August 9-14, 2004 
Hurricane Charley strengthened rapidly just before striking the southwestern coast of Florida as 
a Category 4 hurricane on the Saffir-Simpson Hurricane Scale. Charley was the strongest 
hurricane to hit the United States since Andrew in 1992 and, although small in size, it caused 
catastrophic wind damage in Charlotte County, Florida. Serious damage occurred well inland 
over the Florida peninsula. Hurricane Charley made landfall near Cayo Costa, Florida and 
reached minimal pressure as a hurricane on August 13, with a wind speed of 150 mph and a 
pressure of 941mb. It also made landfall near Punta Gorda, Florida as a hurricane on August 
13, with a wind speed of 144 mph and a pressure of 942mb. 

Hurricane Wilma, October 15-25, 2005 
Wilma formed and became an extremely intense hurricane over the northwestern Caribbean 
Sea. It had the all-time lowest central pressure for an Atlantic basin hurricane, and it devastated 
the northeastern Yucatan Peninsula. Wilma also inflicted extensive damage over southern 
Florida. Hurricane Wilma made landfall near Cape Romano, Florida as a hurricane on October 
24, with a wind speed of 121 mph and a pressure of 950mb. 

Tropical Storm Debby, June 23-30, 2012 
Debby developed in the central Gulf of Mexico and tracked slowly east-by-northeast toward 
southwest Florida. Maximum sustained winds of 65 mph were recorded and a low pressure of 
990mb. Five tornadoes were spawned in Collier County causing minor roof damage in the City 
of Naples. Broken light poles and downed trees were reported in North Naples where someone 
was injured by a falling branch. 

Tropical Storm Isaac, August 21 – September 3, 2012 
Isaac was classified as a strong tropical storm as it tracked westward across the Caribbean on 
August 22. It later intensified and entered the eastern Gulf of Mexico where several inches of 
rain were produced in Florida, strong winds damaged power lines, and waves caused minor 
beach erosion. Wind speeds of 80 mph and a pressure of 965mb were recorded. 

Hurricane Irma, August 30 – September 13 2017 
Hurricane Irma is the strongest storm on record to exist in the open Atlantic region. Irma 
became a Category 5 hurricane on September 5 and caused catastrophic damage in both the 
Caribbean and Florida Keys. The highest reported sustained wind speed was 112 mph on 
Marco Island, and the strongest observed wind gust was 142 mph, recorded near Naples. The 
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storm was responsible for 84 deaths across the State of Florida, two of which occurred in Collier 
County. Throughout the unincorporated areas of Collier County, more than 1,072 homes were 
either demolished or severely damaged, resulting in approximately $320 million of property 
damage. 

1 . 7  P R I O R  S T U D I E S ,  R E P O R T S ,  A N D  E X I S T I N G  P R O J E C T S  

1 . 7 . 1  P r i o r  R e p o r t s  
There are some notable USACE studies and reports pertaining to coastal storm risk in the study 
area that have been completed to date: 

• Big Marco Pass and Harbor at Marco, Fla., dated 26 February 1913, was unfavorable to 
the provision of a channel 10 feet deep through the entrance bar. 

• Chief’s Report, Naples Bay to Gordon Pass and Big Marco Pass, Fla., Channel, 1938. 
This report recommended construction of an interior channel six feet deep and 70 feet 
wide from the southern limit of the town of Naples, Fla., to Big Marco Pass. 

• General and Detail Design Memorandum for the Gulf Coast Shrimp Boat Harbors, 
Naples Florida, dated 21 December 1961. This report recommended a design for 
deepening the previously authorized interior channel from six feet deep to 12 feet deep. 

• Beach Erosion Control Study, Collier County, Florida, dated June 1972, recommended 
artificial reconstruction with beach fill between Doctors Pass and Gordon Pass, with 
terminal groin and renourishment. 

• Detailed Project Report (w/Revisions), Improvements for Small Boat Navigation, Wiggins 
Pass, Collier County, Florida (1981). 

• Initial Appraisal Report, Doctors Pass, Florida, dated December 1985. This report 
recommended construction of outer and inner navigation channels from the western end 
of the jetties back to the five-foot depth contour in the bay. 

• Collier County, Florida Shoreline Protection Reconnaissance Report, 1994 (Revised 
1995). This report concluded a plan for beach fill with periodic nourishment was 
economically justified. The project area included eight miles of beach in the North 
County. 

1 . 7 . 2  E x i s t i n g  C o a s t a l  a n d  N a v i g a t i o n  P r o j e c t s  
The only existing Federal navigation project located within the project areas is the Federal 
channel that is maintained in Gordon Pass. Gordon Pass is the southern terminus of the North 
County project area. No coastal projects (Federal beaches) currently exist in Collier County, 
however there are Aquatic Ecosystem Restoration projects within the County. 

1 . 8  P U B L I C  A N D  A G E N C Y  C O O R D I N A T I O N  

1 . 8 . 1  I n t e r a g e n c y  C o o r d i n a t i o n  
Interagency coordination began with a kick-off stakeholder meeting on January 4, 2019. 
Federal, state, and local government officials representing USACE, Collier County, and various 
resource agencies were invited. The stated purpose of this meeting was to present the 
management measures being used in the formulation and solicit feedback. Since the kick-off 
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meeting was held during a period of Federal government shutdown, some agencies were 
unable to participate. A follow-up meeting for agencies who were unable to attend was held on 
February 22, 2019. Additional interagency meetings were held on August 19, 2019 and October 
15, 2019. 
Additionally, the following were invited to be cooperating agencies: U.S. Environmental 
Protection Agency (USEPA), U.S. Coast Guard, Federal Emergency Management Agency 
(FEMA), National Oceanic and Atmospheric Administration’s National Marine Fisheries Service 
(NMFS), U.S. Fish and Wildlife Service (USFWS), Bureau of Ocean Energy Management 
(BOEM), Florida Department of Environmental Protection (FDEP), Florida Department of 
Historic Resources (FDHR), and the Florida Department of Transportation (FDOT). The 
USEPA, NMFS, and BOEM all accepted their cooperating agency invitations. 
Coordination under the Fish and Wildlife Coordination Act (FWCA) with the U.S. Fish and 
Wildlife Service (USFWS) is being conducted concurrently with the Integrated Report/EIS 
review. Coordination under Section 7 of the Endangered Species Act is being initiated with the 
release of the Draft Integrated Feasibility Report/EIS and Biological Assessments have been 
prepared and are provided in Appendix D. 
Coordination with the NMFS under the Magnuson-Stevens Fishery Conservation and 
Management Act is being initiated with the release of the Draft Integrated Feasibility Report/EIS. 
Essential Fish Habitat (EFH) is addressed in Chapters 2 and 8 of this Draft Integrated Feasibility 
Report/EIS. 
Coordination as required per Section 106 the National Historic Preservation Act is ongoing and 
a draft Programmatic Agreement has been prepared and is also provided in the Cultural 
Resources Appendix, Appendix H. Further coordination will occur between the release of this 
draft and final report. Initial consultation for this project with the Seminole Tribe of Florida took 
place on October 18, 2018 during a regularly scheduled meeting with their Compliance 
Supervisor and cultural resources personnel from the Jacksonville District. Consultation with the 
State Historic Preservation Officer (SHPO) for compliance with Section 106 of the National 
Historic Preservation Act began shortly after the planning charrette in November 2018 with a 
letter on November 20, 2018 to the Florida Department of Historic Resources (FDHR) detailing 
project measures under consideration and a map showing their locations in relation to known 
historic resources. The letter proposed using a programmatic agreement to defer identification 
surveys to the Preconstruction, Engineering, and Design (PED) Phase of the project, and to set 
forth streamlined reviews of effects and mitigation measures.  FDHR responded on January 7, 
2019 with their willingness to participate in a PA. On November 20, 2018 letters went out to the 
Collier County Historic/Archaeological Preservation Board, Miccosukee Tribe of Indians, The 
Seminole Nation of Oklahoma, and the Seminole Tribe of Florida inviting them to a Public 
Scoping Meeting. 

1 . 8 . 2  P u b l i c  I n v o l v e m e n t  
On December 6, 2018 USACE held a National Environmental Policy Act (NEPA) open-house 
Public Scoping Meeting at the Collier County Administration Building in Naples, FL. USACE 
staff were in attendance with storyboards to show the areas within the County the team would 
study, describe potential management measures, answer questions from the public, and receive 
public comments. Fourteen people attended the public meeting and three comments were 
submitted. 
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A second public meeting was held in Collier County on September 9, 2019, and two more 
written comments were submitted. This open-house meeting was located in the Board of County 
Commissioners chambers, and the purpose was to solicit public feedback regarding the 
management measures contained in the final array of alternatives. Over a two hour duration 
district personnel provided a briefing to the public regarding the feasibility study planning 
process and answered questions about the alternative plans being evaluated. Business cards 
were also distributed with addresses to the study website and an online commenting tool as an 
alternated method for providing feedback. The public comments included suggestions for 
breakwaters, concerns about the red tides Collier County has experienced, concerns about 
beach erosion, and concerns that not enough areas were being considered in the study. 
Comments from all the public meetings and responses are included in the Environmental 
Appendix, Appendix D. 
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CHAPTER 2 AFFECTED ENVIRONMENT 

2 . 1  L A N D  U S E  
Land use comprises the natural conditions and/or human-modified activities occurring at a 
particular location. Human-modified land use categories include residential, commercial, 
industrial, transportation, communications and utilities, agricultural, institutional, recreational, 
and other developed use areas. State laws, management plans, and zoning regulations 
determine the type and extent of land use allowable in specific areas and often intend to protect 
specially designed or environmentally sensitive areas. Zoning requirements are regulations 
developed by the locality to control potential future development. Comprehensive plans evaluate 
long-term demographic trends to identify how the region of analysis should be developed. 
Where zoning focuses on immediate trends in development, comprehensive plans are generally 
less regulatory in nature and often serve as guidance when current planning department is 
evaluating applications for development. 
In describing land use, all existing and proposed future land uses within the Study Area are 
considered. This includes consideration of the zoning as well as comprehensive plans for the 
entire Collier County. 
The Region of Influence (ROI) for land use is all land throughout the Study Area, which includes 
all planning areas analyzed for the Collier County Coastal Storm Risk Management Project. The 
Study Area does not include Federal lands, however, direct and indirect effects to these Federal 
lands are still considered. 
Collier County Growth Management Plan, Future Land Use Element (FLUE). The goal of the 
FLUE is “to guide land use decision-making so as to achieve and maintain a high quality natural 
and human environment with a well-planned mix of compatible land uses which promote the 
public’s health, safety and welfare consistent with state planning requirements and local desires. 
The FLUE guides the timing, location, and type of land use to be developed/redeveloped in the 
county and is closely coordinated with the Capital Improvement, Public Facility, and 
Conservation and Coastal Management Elements of the Growth Management Plan (Collier 
County 2019) (Figure 2-1). Future land use strategies include underlying concepts of: 

• Protection of Natural Resource Systems; 
• Management of Coastal Development; 
• Provision of Adequate and Affordable Housing; 
• Attainment of High Quality Urban Design; 
• Improved Efficiency and Effectiveness in the Land Use Regulatory Process; and 
• Protection of Private Property Rights (Collier County 2019). 
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Figure 2-1. Future Land Use Projections in the Planning Reaches of the Collier County CSRM 

2 . 1 . 1  E x i s t i n g  C o n d i t i o n s  
Collier County is a located in southwest Florida, and is bordered by the Gulf of Mexico and Lee, 
Hendry, Broward, Miami, and Monroe Counties. When Collier County was established in 1923, 
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the main economy was derived from farming and cattle ranching, but by the time the United 
States became involved in World War II, Naples became an important training location for Army 
combat pilots (Collier County 2015). Between 1950 and 1980, the county’s population grew from 
6,488 to 85,971, making Collier County one of the fastest developing areas in the nation (Collier 
County 2015). Since the 2010 census, the population of Collier County has continuously 
increased at a rate of approximately 2.06 percent per year through 2018. By 2019, the 
population of Collier County reached an estimated 384,902 and by 2040 the population is 
estimated to reach upwards of 482,000 (US Census Bureau n.d.; Beeson 2019). 
Collier County encompasses 2,025 square miles of land, making it the largest county by land 
area in the State of Florida (Collier County n.d.). Approximately 64 percent, or 1,300 square 
miles, of the land area in Collier County has been set aside as federal and/or state parks, 
preserves, or refuges (Collier County n.d.). Due to the number of conservation areas and 
restricted land uses, only 25% of the land area can be used for development, making Collier 
County one of 13 counties in Florida that are developmentally constrained (Beeson 2019). 
The county is home to three incorporated cities (Everglades City, Marco Island, and Naples), as 
well as a number of census-designated places and unincorporated communities. The portion of 
the county within the planning reaches includes both Marco Island and Naples, while 
Everglades City lies south of the project area. These areas, while incorporated cities, have 
nearly half of their land area made up of made up of bays, estuaries and various types of 
wetland and upland vegetation (approximately 42 percent of the project area). According to the 
Florida Land Use Land Cover Dataset (FLUCCS), there are roughly 43 square miles of urban 
and built-up land; this land includes commercial, industrial, institutional, and residential 
developments as shown in Table 2-1 and Figure 2-2. 
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Table 2-1. Florida Statewide Land Use Land Cover within the planning areas (SFWMD 2004-
2005 & 2008-2009) (Florida Department of Environmental Protection 2016) 

LEVEL 2 LAND USE TYPE ACRES PERCENT LAND AREA 
RESIDENTIAL MEDIUM DENSITY 11862.46 25.94% 
RESIDENTIAL HIGH DENSITY 5206.684 11.39% 
WETLAND HARDWOOD FORESTS 4616.55 10.10% 
RECREATIONAL 4453.986 9.74% 
BAYS AND ESTUARIES 3840.321 8.40% 
STREAMS AND WATERWAYS 2993.245 6.55% 
COMMERCIAL AND SERVICES 2471.256 5.40% 
RESIDENTIAL LOW DENSITY 2219.728 4.85% 
RESERVOIRS 1970.231 4.31% 
TRANSPORTATION 1144.217 2.50% 
WETLAND CONIFEROUS FORESTS 959.4343 2.10% 
NON-VEGETATED WETLANDS 808.5656 1.77% 
INSTITUTIONAL 574.3198 1.26% 
INDUSTRIAL 486.197 1.06% 
UPLAND CONIFEROUS FORESTS 443.0471 0.97% 
VEGETATED NON-FORESTED WETLANDS 378.2718 0.83% 
OPEN LAND 236.4414 0.52% 
SHRUB AND BRUSHLAND 182.9218 0.40% 
UTILITIES 176.4505 0.39% 
WETLAND FORESTED MIXED 160.7978 0.35% 
OCEANS SEAS AND GULFS 156.8292 0.34% 
UPLAND HARDWOOD FORESTS 143.5325 0.31% 
UPLAND MIXED FORESTS 104.7873 0.23% 
HERBACEOUS 52.94477 0.12% 
NURSERIES AND VINEYARDS 23.54201 0.05% 
LAKES 16.60973 0.04% 
MIXED RANGELAND 13.55864 0.03% 
DISTURBED LANDS 12.67023 0.03% 
SAND OTHER THAN BEACHES 6.393008 0.01% 
SPECIALTY FARMS 6.1301 0.01% 
TOTAL ACREAGE OF PLANNING REACHES 45722.12 100.00% 
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Figure 2-2. Florida Statewide Land Use Land Cover in Collier County Planning Areas 
(SFWMD 2004-2005 & 2008-2009) (Florida Department of Environmental Protection 2016) 

2 . 2  S O C I O E C O N O M I C S  
Existing demographic and economic information was drawn from the U.S. Census Bureau, 
Bureau of Labor Statistics, Virginia Employment Commission, and local planning agencies. The 
impacts of implementing proposed project measures to various segments of the population is 
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considered, especially with regard to the geographic distribution of these population elements 
and the impacts of the project measures in these areas. U.S. Environmental Protection Agency 
guidance (USEPA 2010) on environmental justice was considered in evaluating these impacts 
(Figure 2-3). 

Figure 2-3. Percent of the Population Below the Poverty Level by Census Tract (US 
Environmental Protection Agency 2019) 

The population of Collier County was estimated at 348,236 by the U.S. Census Bureau’s 
American Community Survey, as compared with over 13 million for the state of Florida. It is 
attractive as a retirement destination with 27.4 percent of the population over 65 compared with 
17.8 percent for the state. The foreign born portion of the population is more in line with 22.9 
percent for Collier and 19.4 percent for the state. The community is relatively well educated with 
31.7 percent holding a bachelor’s degree or higher in Collier compared with 26.7 percent for the 
state. Perhaps reflecting its popularity with retirees, Collier County has a lower percentage of 
the population in the labor force (53.9 percent) than Florida as a whole (60.1 percent). The 
Median Household Income (MHI) is higher at $55,843 than the state at $46,956, despite the 
lower average yearly employee wage in Collier of $39,073 versus $41, 072 for the state. 
Compared with Florida as a whole, Collier County is somewhat less diverse with 35.8 percent 
minority population (US EPA 2019) and Florida with minorities making up 42.1 percent of its 
population (US Census Bureau 2019). 
Figure 2-4 shows the percent of households below the poverty level and the number of black 
population below the poverty level, respectively, both by census tract based on the American 
Community Survey 2012-2016. The poverty level, as defined by the US Department of Health 
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and Human Services (2019), is $12,490 annual income for a single person, and $25,750 for a 
household of four. Disadvantaged populations in Collier County tend to live away from the Gulf 
shore, or in central Naples. 

Figure 2-4. Black Population below the Poverty Level by Census Tract (US Environmental 
Protection Agency 2019) 

2 . 3  T R A N S P O R T A T I O N  A N D  N A V I G A T I O N  
Transportation refers to the operational characteristics of the land transportation network, 
including the network’s capacity to accommodate existing and projected future travel demand. 
Networks may encompass many different types of facilities that serve a variety of transportation 
modes, such as vehicular traffic, public transit, and non-motorized travel. Access to, within, and 
from the Study Area is provided via a network of freeways, arterial streets, connector streets, 
bridges, public transit services, freight rail lines, and non-motorized transportation facilities 
(including bicycles, sidewalks, and pedestrian trails). 
The Florida Department of Transportation (FDOT) regulates the establishment and maintenance 
of public transportation projects within the State of Florida. FDOT has authority through a 
Memorandum of Understanding (MOU) dated December 2016 to assume the Federal Highway 
Administration (FHWA) responsibilities for compliance with NEPA and all other Federal 
environmental laws pertaining to the review or approval of FDOT’s transportation highway 
projects. FDOT’s District Six is responsible for planning, designing, building and maintaining all 
State-owned roadways and bridges in Collier County with roads that are traveled an estimated 
30.8 million miles daily. (FDOT 2019). FDOT is in charge of all interstate roads, rail, bridges, 
and rest stops. Collier County manages local roads and waterways except for the Naples to Big 
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Marco Pass FNP which is managed by the USACE. 
The Florida Division of Emergency Management (FDEM) has evacuation modeling that was 
developed in 2008 and 2009 in coordination with eleven Regional Planning Councils in Florida. 
This modeling is titled the Statewide Regional Evacuation Study Program (SRESP) model. This 
model includes planning assumption, a traffic evacuation zone (TEZ) system, and an evacuation 
highway network. An evacuation transportation analysis report was published by WilburSmith 
Associates for FDEM in 2010 and at the time reported that there were 17,238 TEZ zones in 
Florida (Wilbur and Smith 2010). The model makes certain assumptions over traffic behavior 
and results in clearance times for evacuation. 
The ROI for transportation includes all roadways to include the right-of-way (ROW) of freeways, 
major and minor arterial roads, collector roads, and neighborhood roads and bridges; train, bus 
routes, and pedestrian sidewalks within the Study Area, that will be affected directly or indirectly 
by the project. The ROI for waterborne transportation includes the federal navigation project 
(FNP) features of the Naples to Big Marco Pass waterway, as well as the Doctors Pass inlet, 
Hurricane Harbor, Moorings Bay, Inner and Outer Doctors Bay, Venetian Bay, Clam Pass, 
Outer Clam Bay, Inner Clam Bay, Vanderbilt Channel, Cocohatchee River, Wiggins Pass 
Estuary, and Little Hickory Bay. Waterborne transportation also encompasses private 
transportation (e.g, boat tours and taxis), marine commerce transportation, and water-based 
emergency response. Recreational boating is also prevalent in the ROI and discussed in the 
Recreation section. 

2 . 3 . 1  E x i s t i n g  C o n d i t i o n s  
The intention of this section is not to describe all transportation and navigation corridors within 
the Study Area, which would be an exhaustive document in and of itself. Rather, the intention is 
to first describe an overview of the transportation and navigation network and options within the 
County as a whole, while focusing in greater detail on those areas that will be directly or 
indirectly affected by the project. 
The area is served by three airports, the Naples Airport, the Immokalee Regional Airport, and 
the Marco Island Executive Airport (private). Major roadways include interstate 75 (I-75) which is 
the main artery in Collier Co., connecting to Tampa and Fort Lauderdale in two hours, and 
Orlando and Miami in three hours. A road roughly perpendicular to I-75 is U.S. 41, also known 
as Tamiami Trail. 
There are few rail lines in the area, Seminole Gulf is the only freight railroad in Southwest 
Florida and hauls most of the area’s building materials, newsprint, LP gas, plastics, sugar, 
stone, recycled materials, steel and other commodities, with limited passenger trips (Seminole 
Gulf Railway, 2018). The main line runs to Naples at present, it once extended south to Marco 
Island, but that portion of the rail line has since been abandoned. 
Collier County also operates a public transit line, the Collier Area Transit (CAT) system (Figure 
2-5). The service offers regular bus service to Immokalee, Marco Island, Golden Gate, and the 
City of Naples areas. Buses run seven days a week except on holidays from 6 a.m. to 7:30 
p.m., depending on the route. As of 2020, there are 19 CAT bus lines running throughout the 
County (Collier County 2020a). 
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Figure 2-5. Collier County Storm Surge Planning Zones and Evacuation Routes and major 
roadways (Wink News 2020) 

2 . 4  G E O L O G Y ,  P H Y S I O G R A P H Y ,  A N D  T O P O G R A P H Y  
Geological resources are defined as the topography, geology, mining resources, and soils of a 
given area. Topography describes the physical characteristics of the land such as slope, 
elevation, and general surface features. Geology refers to the earth’s physical structure, 
underlying formations, and the processes that act upon it. Mining refers to the extraction of 
resources (e.g., gravel or sand). Soil refers to unconsolidated earthen materials overlaying 
bedrock or other parent material. 
The ROI is all landforms of Collier County that will be temporarily, permanently, directly, or 
indirectly disturbed or affected by any structural or nonstructural measures. Borrowing sites at 
the Shoal Area T1 and Shoal Area T2 in the Outer Continental Shelf would not anticipated to be 
impacted. 

2 . 4 . 1  E x i s t i n g  C o n d i t i o n s  
The ROI is situated on the south-southwestern margin of the Florida Peninsula. Applin and 
Applin (1965) state that in Collier County, about 13,000 feet of sedimentary rocks overlie a 
crystalline rack basement. This sequence of sedimentary rocks is the result of more than 100 
million years of nearly continuous marine deposition on a gradually subsiding platform (Applin 
and Applin 1965). 
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The South Florida lies within the “Southern Zone” of the coastal lowlands of the Coastal Plain. 
Most of this province originated from a combination of depositional and erosional processes 
associated with fluctuations in sea level during the late Pleistocene (Applin and Applin 1965). 
Figure 2-6 shows the main physiographic regions in Collier County. West and southwest of Lake 
Okeechobee the Sandy Flatlands and the Big Cypress Swamp also formed raised areas. The 
Southwest Coast and Ten Thousand Islands is a brackish estuarine environment where the 
fresh water from the Everglades meets the marine waters of the Gulf of Mexico (Applin and 
Applin 1965). 

Figure 2-6. Physiographic regions of Collier County (Applin and Applin 1965) 

The physiography of Collier County is largely controlled by its geology shown in Figure 2-7. 
Applin and Applin note that the geology of the region within Collier County is composed of 5 
major sedimentary sequences known as formations. The oldest of these, the Tamiami 
Formation, is Miocene in age and underlies the Big Cypress Swamp and Sandy Flatlands. It 
contains a wide range of mixed carbonate-siliciclastic lithologies. The far east of Collier County 
is composed of formations deposited during the Pleistocene interglacial stages. The Fort 
Thompson Formation is the oldest of these, but its upper part interfingers with the lower parts of 
the generally overlying Anastasia and Miami Formation. The Anastasia and Miami Formation 
are contemporaneous and formed Sangamon Interglacial Stage of the Pleistocene epoch about 
100,000 – 130,000 years ago (Applin and Applin 1965). 
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Figure 2-7. Collier County showing the geology exclusive of organic soils (Source: Applin and 
Applin 1965). 

In general, the ROI ground elevation increases gradually from Naples Bay and the Coast 
towards the northeast portion of the Basin shown in Figure 2-8. The lowest areas of the Naples 
Bay Basin are the mangrove forests and the Bay at sea-level in the Basin’s corner. The highest 
elevations in the Basin are approximately 20 feet NGVD in the far northwest corner. The 
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majority of the Basin has elevations of 10 feet or less with a slow rise to the northeast. An 
exception is found along the US41 corridor within a mile of the coast. This road follows a north-
south oriented coastal ride with elevations between 10 feet and 15 feet (Collier County 2016). 

Figure 2-8. Topographic Elevation of the Naples Bay Basin (Collier County 2016) 

Within the ROI the FEMA flood zone extend between roughly 3,000 and 15,000 feet inshore 
shown in Figure 2-9. 
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Figure 2-9. Flood Zones For Collier County, Florida (Collier County 2016) 

The topography within the ROI is very flat. The western side of Collier County borders the Gulf 
of Mexico. Much of the coastal development is reclaimed mangrove swamp that was cleared 
and dredged to form subdivisions. Much of Marco Island made up of a dredged and filled 
subdivision, and the other areas are built on old shell mounds or coastal barriers (Collier County 
2016). 
Natural ground elevation in Collier County is close to sea level along the coast, but most of the 
coastal bulkheads and coastal subdivision roads are set to elevation 4.2 feet (NAVD88) and the 
roads through those subdivisions have a minimum elevation of 4.2 feet (NAVD88). The 
topography rises, in general, approximately 3 to 4 miles from the coast. Golden Gate City is at 
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elevation 11 feet to 13 feet, and located about 8 miles from the coast. The first five miles of 
Golden Gate Boulevard running east from Route 951 are at about elevation 12 feet and the land 
rises to the northeast until it hits the top of the Immokalee Rise at about elevation 39 feet just 
north of Immokalee (Collier County 2016). 
There are local anomalies like sand ridges and sloughs, which are higher and lower than the 
surrounding land. The Coastal Ridge between Airport-Pulling Road and the coast parallels the 
coast for about three miles. It contains subdivisions like Pine Ridge and High Point. Parts of the 
Coastal Ridge are at approximately elevation 14 feet (Collier County 2016). 
As defined by the United States Geological Survey (USGS), and as noted by Collier County’s 
Floodplain Management Plan (2016), the United States is divided and sub-divided into 
successively smaller hydrologic units. Each hydrologic unit is identified by a unique hydrologic 
unit code (HUC). As of 2010 there are six levels of hierarchy, represented by hydrologic unit 
codes from 2 to 12 digits long. Figure 1-3 illustrates the HUC-12 drainage basins in Collier 
County. HUC-12 drainage basins are delineated to be between 10,000 and 40,000 acres. In 
addition to the hydrologic unit codes, each hydrologic unit is assigned a name corresponding to 
the unit's principal hydrologic feature or to a cultural or political feature within the unit (Collier 
County 2016). 
Regarding the borrow area, the geology of the site can be described as follows: “In Collier 
County, prominent seabed morphologies on the inner continental shelf include linear sand 
ridges, some of which extend continuously for distances greater than 4 miles. These deposits 
are geologically young, having formed during the post-glacial sea-level rise (most recent 
Holocene trend in sea-level rise that took place in the latter half of the last 10,000 years) (Davis, 
1997). Modern inner-shelf dynamic processes, such as the action of undertow currents and 
storm wave activity, reshaped and reworked the sedimentary architecture of these deposits to 
induce the morphologies presently seen. The area would be dredged using a cutterhead dredge 
and scows (barges) would be used to transport the sand from the borrow site to the shoreline 
placement sites” (BOEM 2005). 

2 . 5  B A T H Y M E T R Y ,  H Y D R O L O G Y ,  A N D  T I D A L  P R O C E S S E S  
Hydrology is the science that deals with the properties, circulation and distribution of water 
on, its movement in relation to land, under the surface of the land, and in the atmosphere 
from the moment of precipitation until it returns to the atmosphere through evapotranspiration 
or is discharged into the ocean. Hydraulics is the science that deals with practical 
applications of runoff flowing through a channel. Collectively, hydrology and hydraulics are 
referred to as “H&H.” Bathymetry, which is the configuration of the waterway bottom, 
influences H&H and where applicable, it will be discussed. 

The ROI for H&H and bathymetry includes all areas within the Study Area to be directly filled, 
dredged, excavated, or otherwise temporarily or permanently converted to another use as a 
result of the construction of the structural and/or nonstructural measures, as well as all areas 
indirectly adversely affected by the structural and/or nonstructural measures, by means such 
as alteration in tidal flushing, sedimentation, currents, erosion, changes in salinity. The 
project ROI waters consist of nearshore gulf waters less than 20 feet deep and various 
embayments behind barrier islands that line a significant portion of Collier County’s 
shoreline. It should be noted that sea level rise is discussed in the climate change section. 
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2 . 5 . 1  E x i s t i n g  C o n d i t i o n s  
Collier County comprises approximately 2,100 square miles in the southwestern part of Florida. 
It is bounded by the Gulf of Mexico on the west and extends into the Everglades National Park 
to the east. Collier County is bordered on the north by Lee and Hendry Counties, on the east by 
Broward and Dade Counties, and on the south by Monroe County. The shoreline is very flat and 
generally low-profile, with the exception of dunes in many areas that can have considerable 
relief from the beach. Local waters are generally shallow nearshore, with a gentle slope 
offshore. The project ROI waters consist of nearshore State and Federal Outer Continental 
Shelf Gulf of Mexico waters less than 20 feet deep and various embayments behind barrier 
islands that line a significant portion of Collier County’s shoreline. The water deepens slowly as 
distance from the shore increases, as the Florida Continental Shelf offshore of Collier County is 
over 100 miles wide and 250 feet deep at the outermost edge, provide for a very gentle, gradual 
slope as one moves offshore (NOAA 2020). 

B a t h y m e t r y  a n d  H y d r o l o g y  
The local oceanic currents are dominated locally by the loop current, an area of warm water that 
travels up from the Caribbean, past the Yucatan Peninsula, and into the Gulf of Mexico. The 
Loop Current, the westernmost part of the North Atlantic Gyre, strongly influences regional and 
local nearshore currents, especially when in its extended state, causing the dominant longshore 
transport direction to follow the Loop Current direction. In contrast, when the Loop Current is in 
its retracted state its influence over the regional/local currents, including local longshore 
transport, is likely reduced is it is flowing further off the Florida coast at such times and closer to 
Cuba. The Loop Current can extend into the eastern Gulf sometimes, extending as far north as 
the Alabama/Mississippi continental slope, but also can retract to a position where the flow is a 
direct path between the Yucatan Channel and the Florida Straits. When extended like this, the 
current will shed a large eddy (or ring) that flows to the West. This current is also known as the 
Florida current as it flows through the Florida Strait, into the Gulf Stream, and heads north up 
the eastern coast of the U.S. 
From the south, the Gulf of Mexico is fed by a current of warm water from the Caribbean, which 
enters the Gulf between Mexico's Yucatan Peninsula and Cuba. This forms the Gulf Loop 
Current, which curves east and south along Florida's coast and exits through the Straits of 
Florida with a maximum speed of 5 feet/second). The loop current strongly influences local 
nearshore currents, causing the dominant longshore transport direction to follow the loop 
current direction as seen in the following figures (NOAA 2020). 
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Figure 2-10. Basic current patterns in the Gulf of Mexico, including the Loop Current (NOAA 
2020) 
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Figure 2-11. Longshore transport in Florida (Gaalen et al. 2016) 
Considering the shoreline and nearshore, inland hydrology, wetlands are the predominant 
landscape feature of south Florida shown in the following figure (Figure 2-12). The prevalence 
of wetlands is a result of abundant rainfall and a low, flat terrain. Locally, karst underlying rock is 
very porous and allows water to readily penetrate, either from nearshore waters or from 
precipitation. Rainfall becomes ponded in wetlands where it is evapotranspired, infiltrates 
shallow aquifers, or moves slowly by sheetflow toward tidal waters (USGS 1996). 
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Figure 2-12. Wetlands and deepwater habitats of south Florida (U.S. Department of the 
Interior, Fish and Wildlife Service 1996) 
Peat develops in wetlands that are flooded for extensive periods during the year, and calcitic 
muds develop in wetlands where hydroperiods (time land is flooded) are shorter and limestone 
is near the surface shown in Figure 2-12. During the west season, and for several weeks 
afterwards in south Florida is inundated (USGS 1996). 

Along the southwestern Gulf Coast, the gentle slope of the West Florida Shelf provides a broad, 
shallow zone where brackish water mixes with marine water of the open Gulf of Mexico. This 
shallow zone extends south to the Florida Keys. Several miles south and east of the Keys, the 
Florida Current flows north in the deep Straits of Florida. Water of the Florida Current is warm, 
clear, and salinity is consistent (USGS 1996). 

T i d a l  P r o c e s s e s  
Tidal influence on surface water flow is significant here even though tide levels only vary 2-3 
feet locally in Collier County, with a typical tidal range of 2.5 feet, though king and spring tides, 
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as well as storm driven tides, can be significantly higher. With the flat coastal topography and 
mild tide, the influence between marine water and fresh water under natural conditions on the 
flat Southwest Florida coast stretched for miles inland, creating extensive estuarine habitat near 
the coast and helping to slow the progress of stormwater run-off toward the Gulf of Mexico. 
Land within a few miles of the coast often cannot drain at all during periods of high tide. Thus, 
development in these areas must have additional capacity for storing stormwater until high tide 
conditions pass. 
Flooding results from two major sources in Collier County. Coastal areas are subject to 
inundation from ocean surges, whereas inland areas become flooded when rainfall accumulates 
in low, flat areas. Rainfall occurs primarily due to thunderstorms in the summer months, with 
additional rainfall occurring with the passage of hurricanes. A transition region near the coast is 
vulnerable to both rainfall and ocean surge flooding (FEMA 2005). 
Coastal lands typically lie below an elevation of 9 feet North American Vertical Datum of (NAVD 
88) and are subject to flooding from hurricanes and tropical storms, most of Collier County is 
quite low, with roads and housing subdivisions typically only 5.5 feet NGVD along and near the 
coast. Surges over 12.7 feet NAVD 88 were reported just north of Collier County when the most 
severe historic storm hit in 1873. Floodwaters progressed as far as 10 miles inland in 1960 
(FEMA 2005). 

2 . 6  W A T E R  Q U A L I T Y  
Water Quality can be defined as the ability of the water to support life, as well as human 
activities such as recreation. Water quality describes the chemical and physical composition of 
water as affected by natural conditions and human activities. Impacts on water resources can 
also influence other issues such as land use, biological resources, socioeconomics, public 
safety, and environmental justice. 
The following analysis of water resources identifies associated regulatory requirements, 
describes existing conditions within the ROI and vicinity, outlines the approach to analysis, and 
evaluates potential impacts and mitigation measures related to implementation of the Proposed 
Action. A number of water quality and hydrodynamic models were used to assess potential 
impacts to water quality in various areas of the ROI where project features are considered. For 
details on these models, including the type, duration run, and other factors considered, please 
see the Environmental Appendix as only the results of the models will be discussed in this 
section of the EIS. 
This water quality analysis has been prepared considering the following federal and state 
regulations: 

F e d e r a l  
Clean Water Act 

The Clean Water Act (CWA) of 1972, as amended (33 USC §§ 1251 et seq.), is the primary 
federal law that protects the nation’s waters, including lakes, rivers, and coastal areas. The 
CWA prohibits all unpermitted discharge of any pollutant into any jurisdictional waters of the 
U.S. The U.S. Environmental Protection Agency (USEPA) is responsible for administering the 
water quality requirements of the CWA. Section 303(d) of the CWA requires all states to identify 
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waters that do not meet, or are not expected to meet, applicable water quality standards. States 
must develop a total maximum daily load (TMDL) for each pollutant that contributes to the 
impairment of a listed water body. The Florida Department of Environmental Protection (FDEP) 
is responsible for ensuring that TMDLs are developed for impaired surface waters in Florida. In 
addition to the discharge restrictions, the CWA Section 404 requires a USACE issued permit for 
the dredging and/or filling of jurisdictional waters of the U.S. Areas meeting the “waters of the 
U.S.” definition are under the jurisdiction of the USACE. Anyone proposing to conduct a project 
that requires a federal permit or involves dredge or fill activities that may result in a discharge to 
U.S. surface waters and/or waters of the U.S. is required to obtain a CWA Section 401 Water 
Quality Certification from the FDEP, verifying that project activities will comply with water quality 
standards. 

Rivers and Harbors Act 

Section 10 of the Rivers and Harbors Act of 1899 (as amended; 33 USC § 403) regulates 
structures or work that would affect navigable waters of the U.S. Structures include any tidal 
gate, storm surge wall, pump intakes or outlets that might be built as a result of 
recommendations of this study as well as piers, wharfs, bulkheads, etc. Work includes dredging, 
filling, excavation, or other modifications to navigable waters of the U.S. The USACE issues 
permits for work or structures in navigable waters of the U.S. 

S t a t e  
Florida’s surface water quality standards system is published in 62-302 (and 62-302.530) of the 
Florida Administrative Code (F.A.C.). The components of this system include classifications, 
criteria, including site specific criteria, an anti-degradation policy, and special protection of 
certain waters (Outstanding Florida Waters). 
The Water Quality Standards Program (WQSP) is made up of the Standards Development 
Section and Aquatic Ecology and Quality Assurance Section (AEQAS). The WQSP is 
responsible for the development of water quality standards, the Triennial Review of water quality 
standards, coordination of bioassessment training and implementation, and providing technical 
support in the Quality Assurance and ecological aspects of water quality science to other 
department programs. 
The Standards Development Section is responsible for reviewing, establishing and revising 
state water quality standards, as established in Chapters 62-302 (Surface Water Quality 
Standards), 62-4 (antidegradation policy in Rule 62-4.242), and 62-303 (Impaired Waters Rule), 
Florida Administrative Code (F.A.C.). The components of Florida’s water quality standards 
include classifications and uses, criteria, the antidegradation policy, moderating provisions, and 
special protection of certain waters (Outstanding Florida Waters). The section also reviews 
petitions for waterbody use classification changes via Use Attainability Analyses (UAA) and for 
Site Specific Alternative Criteria (SSAC). The section provides guidance on the implementation 
of antidegradation policies in Rule 62-4.242, F.A.C. Florida has recently incorporated biological 
criteria and numeric nutrient criteria into its water quality standards. 
The Aquatic Ecology and Quality Assurance Section provides support for experimental study 
design and field sampling, and assists with the interpretation, statistical analysis, reporting and 
review of data to ensure compliance with quality assurance objectives. AEQAS staff also 
provide department-wide oversight on Quality Assurance (QA) issues for the water, waste and 
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resource management programs. The DEP’s QA requirements for analytical laboratories and 
field activities (Standard Operating Procedures) are codified in the QA Rule, Chapter 62-160, 
F.A.C. The DEP QA Directive outlines procedures and staff responsibilities for the 
comprehensive implementation of the department’s Quality Assurance Management Plan. 
Besides the general oversight responsibilities, AEQAS provides technical QA support for 
programs, conducts field and laboratory audits to determine compliance with the QA Rule, and 
provides scientific training on a wide variety of topics. 
The AEQAS staff lead DEP’s efforts to develop, implement and provide QA support for Florida’s 
biological assessment tools. Biological assessment is an applied scientific discipline that uses 
the response of resident aquatic biological communities to various stressors as a method of 
evaluating ecosystem health. The AEQAS also provides training and testing for individuals who 
wish to perform bioassessments. 

2 . 6 . 1  E x i s t i n g  C o n d i t i o n s  
Collier County is bounded to the west by the Gulf of Mexico, to the north by Lee and Hendry 
Counties, to the east by Broward and Miami-Dade Counties and to the south by Monroe County. 
Collier County covers an area of approximately 1,280,000 acres, 13 percent of which is open 
water, and has over 50 miles of coastline. Virtually the entire southeastern portion of the county 
lies within the Big Cypress National Preserve. The northernmost portion of Everglades National 
Park extends into the southern coastal part of the county. 
The ROI for this project is defined as all areas to be affected or indirectly by the proposed 
action. This ROI includes Barefoot Beach, Vanderbilt Beach, Park Shore, Naples, Marco Island 
Beach, and the inland bay areas located inland of the beaches. Local, nearshore waters and 
estuarine waters in embayments behind barrier islands along the coast are the primary ROI 
waters for this study, as any impacts to local water quality should be limited to such waters. The 
ROI also includes the waters of the Outer Continental Shelf including the Shoal Area T1 and 
Shoal Area T2. Offshore areas may include the Federal OCS up to 30 miles offshore at depths 
of 50 meters or less. 
The extensive concentrations of non-point source pollutants carried by riverine and other 
discharges have had a tremendously negative impact upon the water quality of the Gulf of 
Mexico. Urban and agriculture discharge into the Gulf contribute high concentrations of 
nutrients, pesticides, and fecal coliform bacteria; waste and runoff from 75 percent of U.S. farms 
and 80 percent of U.S. cropland are discharged into the Gulf of Mexico via Mississippi River 
system (MMS 1998). The degradation of water quality in the Gulf is evident not only along the 
coast but offshore as well. Large areas called “dead zones”, named for the lack of fish, shrimp, 
and crabs found, show extensive hypoxic conditions (Craig et al. 2001). Freshwater discharge 
and nutrient fluxes appear to influence the distribution and intensity of the hypoxia, as well as 
water column stratification and mixing (Rabalasis et al. 1991). Bottom water hypoxia promotes a 
decrease in biodiversity, alters marine food webs, and leads to the loss of habitats; hypoxia also 
results in dermersal species mortality (Craig et al. 2001; Rabalais et al. 2002). 
Nutrient loadings, especially nitrogen loadings associated with eutrophication of coastal marine 
systems, are transported via atmospheric, surface flow, and ground-water pathways. Nitrogen 
(N) is a naturally occurring element essential to the propagation of crops and plants. Nitrate 
nitrogen is continually supplied to streams and rivers through mineralization of soil organic 
matter, particularly where tile drainage has exposed formerly wet soils to oxidation and through 
the application of fertilizer and animal manures to cropland (Rabalais et al.1991). It has been 
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estimated that fertilizer and mineralization contribute about 13 million metric tons per year of 
nitrogen to the Mississippi River Basin (Goolsby et al. 1999). Agro-industrial wastes, 
atmospheric deposition of volatilized ammonia from manure and fertilizer, and dinitrogen fixation 
are other important sources (Jackson et al. 1973; Logan et al. 1994). Another source of non-
point source nutrient loading is septic systems. There are efforts in Collier County, particularly in 
Naples, which has a large-scale effort underway at this time to eliminate all septic systems in 
City bounds, to remove these septic systems and connect the various commercial and non-
commercial buildings to central water treatment as a means to reduce these pollutants. Sea 
level rise compromises septic tank drain fields, flooding them, which results in widespread 
contamination of both surface and ground water when compromised (Figure 2-13). 

Figure 2-13. Illustration of how rising groundwater levels compromise septic systems (Miami-
Dade County 2018) 

Overall, nitrogen concentrations entering the Gulf of Mexico are estimated to have increased 
three-fold since the 1950s (Rabalais 2002a). 
The rapid population growth of Florida’s southwest coast, specifically in the Naples area, is a 
suspected contributor to the environmental degradation of water quality within the Gulf of 
Mexico. Urban and suburban areas have significant runoff from lawns, parking lots, rooftops, 
roads, and highways. It was estimated that Collier County will increase its population by 50 
percent between 1994 and 2015 (NPA Data Services, Inc. 1995). Even so, these concentrations 
and fluxes of nutrients, specifically nitrogen and phosphorus, are generally low compared to 
non-point agricultural sources (Goolsby et al. 1999). 
In addition to non-point source pollutants, the Gulf of Mexico is inundated with a variety of point-
source discharges. The major point sources of direct discharges of nutrients, particularly nitrate-
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nitrogen, appear to be domestic wastewater treatment plants (Goolsby et al. 1999). 
Conventional wastewater effluent, through secondary treatment, involves the removal of 
suspended materials, pathogens, and oxygen-demanding organics. As a result, organic matter 
is converted into inorganic forms, including ammonia-nitrogen, nitrate-nitrogen, and ortho-
phosphates. Overall, domestic wastewater treatment is phosphorus-rich, with a much lower N:P 
ratio than agricultural runoff (Baker 1992). Other point source contaminants within the Gulf of 
Mexico are generated from petroleum refineries and petrochemical plants. The U.S. Gulf coast 
petrochemical industry, the largest in the United States, includes offshore and onshore 
development, petroleum transport, and refining of petroleum products (MMS 1998). 
Nutrient enrichment of nearshore waters is a significant and growing problem that negatively 
impacts local water quality. Red tides in Florida nearshore waters, including those along the 
coastline of Collier County, is caused by the rapid growth of a microscopic algae called Karenia 
brevis which produces toxins, dubbed brevetoxins, that cause both gastrointestinal and 
neurological problems when eaten. While red tides have been recorded early in Florida history 
prior to extensive human settlement and associated agriculture, increased nutrients in 
nearshore waters do act to magnify the red tide size and impact. Brevetoxins are lethal in large 
enough amounts to any marine fauna exposed to them. When large amounts of this algae are 
present, it can cause a harmful algal bloom (HAB) extensive enough that it can be seen from 
space, some stretching over 100 miles along the coast and several miles out to sea. These 
toxins can also negatively impact humans, especially those living along the coast with 
respiratory problems during severe red tide events. 

2 . 7  B E N T H I C  F A U N A  
Collier County is bounded to the west by the Gulf of Mexico, to the north by Lee and Hendry 
Counties, to the east by Broward and Miami-Dade Counties and to the south by Monroe County. 
Collier County covers an area of approximately 1,280,000 acres and has over 50 miles of 
coastline. 
The ROI includes all areas transited by dredging vessels/equipment, barges, and other vessels 
utilized including portions of the Outer Continental Shelf in and near the Shoal Area T1 and 
Shoal Area T2 borrowing sites to the shorelines of the Collier County including waters in and 
around the Marco Island and back-bay habitats of the Collier County. The ROI includes the area 
of anticipated circulation pattern shifts and potential water quality impacts. The ROI 
encompasses the Collier County near shore and shoreline beach habitats impacted by the 
beach nourishment any potential areas of direct and indirect impacts from the structural features 
constructed in or affecting the back-bay and/or Gulf of Mexico. This includes areas of direct 
impact from the construction, operation, and maintenance of the structural features as well as 
the area of potential hydrologic and water quality impacts. 

E x i s t i n g  C o n d i t i o n s  
The upper beach zone (supratidal) is dominated by talitrid and haustoriid amphipod species and 
ghost crabs (Ocypode quadrata) (Williams 1984). Macrofauna typically found in the lower 
intertidal zone (between mean high water and mean low water) include haustoriid amphipods, 
polychaetes, isopods, mollusks, and some larger crustacean species such as mole crabs and 
burrowing shrimp (Williams 1984). Infauna macroinvertebrate communities typically found in the 
subtidal zone (nearshore surf zone and deeper sand bottom habitats) include polychaetes, 
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amphipods, isopods, decapods, polychaetes, mollusks, echinoderms, and a variety of other taxa 
(Allen and Moore 1987). 

N e a r s h o r e  E n v i r o n m e n t  
In February 2003, CPE conducted a side-scan sonar survey of the nearshore region between 
Florida Department of Environmental Protection (FDEP) survey control monuments R-17 and R-
89, along approximately 13.5 miles of coastline in Collier County. The survey documented 
approximately 500 acres of hardbottom formations within 1,000 feet of the shoreline. The 
hardbottom formations are generally very low relief (averaging 0.51 feet) and ephemeral in 
nature with approximately one-third of the hardbottom covered with sediment. Underwater 
biological investigation of the nearshore hardbottom followed the side-scan survey (CPE 2003). 
The area of investigation was defined as the nearshore marine environment, approximately 300 
meters offshore of the June 2003 mean high water line. The study area was designed and 
coordinated with the FDEP to investigate those marine resources located landward of the 
project’s proposed mixing zone. A total of 68 sites (60 transects and 8 points) directly offshore 
of Collier County were selected for exploratory verification, assessment, and characterization. 
These 68 sites were sorted into six study segments; Delnor- Wiggins State Park (R-17 to R-22), 
Vanderbilt Beach (R-23 to R-30), Pelican Bay (R-31 to R-35), Clam Pass Park (R-36 to R-43), 
Park Shore (R-44 to R-57), and Naples (R-58 to R-81) (Collier County 2005). 
The general nearshore trend showed macroalgae growth to be negatively correlated with 
average abiotic sediment depth and 100 percent sand cover over substrate. Where there were 
less 100 percent sand cover quadrats, there was more available hardbottom substrate for 
macroalgae growth. The County-wide average for total macroalgae cover was only 25 percent. 
This analysis suggests that a high percentage (75 percent) of the exposed nearshore 
hardbottom substrate throughout the County are still available for Cnidaria recruitment and other 
sessile invertebrate growth. It also confirms the trend of an abiotic influence over flora survival, 
as the County-wide frequency of quadrats containing 100 percent sand cover had a higher 
average (32 percent) than total macroalgae cover (25 percent) (Collier County 2005). 
Species identification of average macroalgae percent cover revealed that Gracilaria spp. (8 
percent) and Hypnea spp. (7 percent) were the two most dominant macroalgae genera within 
the County. This analysis addresses the hypothesis that turbid, ephemeral habitats, such as the 
nearshore mixing zone of Collier County, tends to select for a heavy proliferation of 
Rhodophyta. This is supported by the accounts of heavy Rhodophyta cover printed in the 1990 
(CSA 1990) and 1994 (CEC 1994) historical survey summaries. 
Gracilaria spp. collectively were the most abundant macroalgae in the surveyed area. This 
genus occurs from cold temperate regions along the eastern Atlantic coast of Nova Scotia to 
warm subtropical regions around the east and west coasts of Florida. Gracilaria spp. can grow 
vegetatively over an indefinite period of time and has been shown to have a high growth rate 
under non-limiting light and nutrient conditions. Gracilaria spp. tends to be highly opportunistic, 
especially where nutrient loading leads to periodic eutrophication (nutrient poisoning) (Peckol 
and Rivers 1995). Nutrient loading within the Naples, Park Shore, and Delnor-Wiggins State 
Park Segments are expected to be higher than average due to their close proximity to coastal 
passes. Doctors Pass channels a large amount of storm water drainage and agricultural runoff 
into the adjacent Naples and Park Shore Segments, contributing to the eutrophication of the 
waters and nearshore habitat. Likewise, Wiggins Pass loads nutrient-rich waters into the 
adjacent Delnor-Wiggins State Park Segment (Collier County 2005). 
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Even though Collier County’s macroalgae assemblage was dominated by red algae, the 
absence of coralline red algae within this habitat is significant. Coralline algae are of particular 
significance in the ecology of coral reefs, where they lay down calcium carbonate as calcite 
material to aid in the structure of the reef, help cement the reef together, and are important 
sources of primary production. Although they contribute a considerable bulk of calcium 
carbonate to the structure of coral reefs, their more important role serves as the cement in 
which binds the reef materials together into a solid, sturdy structure (Woelkerling 1988). The 
absence of coralline algae reef builders can be detrimental in a high stress, high-bio-erosion 
environment like Collier County. 
Gorgonacea were relatively infrequent in the surveyed area, with less than one colony 
encountered per average transect. Average Gorgonacea density was between 0.31 and 0.23 
colonies m-2 at the northernmost and southernmost segments, Delnor-Wiggins State Park and 
Naples, respectively. Within these segments distribution of Gorgonacea were patchy, and 
ranged from zero to 1.09 colonies m-2. Gorgonacea were essentially absent from the four 
interior segments, Vanderbilt Beach, Pelican Bay, Clam Pass Park, and Park Shore. One colony 
of Leptogorgia sp. <10 cm was recorded at each of two transects in Delnor-Wiggins State Park, 
and Gorgonacea <10 cm were absent from the remainder of the survey. Casual observations 
found sparsely distributed colonies smaller than 10 cm. Those encountered loosely followed 
shore-parallel distribution patterns, and were likely underrepresented by shore-perpendicular 
transects. Gorgonacea >10 cm were relatively infrequent throughout the survey. Colonies were 
recorded in only 8 of the 16 transects in Delnor-Wiggins State Park and Naples where 
Gorgonacea were relatively frequent, and in only 5 of 42 transects from Vanderbilt Beach to 
Park Shore, where Gorgonacea were nearly absent. Casual observations of Gorgonacea >10 
cm found loose shore-parallel distribution patterns, and were likely underrepresented by shore-
perpendicular transects. The shore-perpendicular transects found more Gorgonacea in the 
northernmost and southernmost segments (Collier County 2005). 
The Scleractinia density and species distribution in Collier County are characteristic of Florida’s 
nearshore hardbottom. The average Scleractinia density in Collier County is less than the 
density found on the nearshore hardbottom in Palm Beach or Monroe Counties (Jaap 2003; 
Coastal Planning & Engineering, Inc. 2003), and coral colonies in Collier County were generally 
larger. Oculina sp., Phyllangia sp. and Solenastrea spp. were occasionally found, with the vast 
majority of coral records being Siderastrea spp. There were approximately twice as many 
Scleractinia colonies m-2 in the northern three segments than the southern three segments. 
Even in the northern three segments where Scleractinia were relatively abundant, the 
assemblage was relatively sparse (Collier County 2005). Locally, Scleractinian corals can 
tolerate sudden and wide salinity fluctuations (5-10 ppt) (Muthiga and Szmant 1987) and are 
able to survive in a salinity range of 15-45 ppt (Lirman and Manzello 2008), as well as significant 
levels of TSS (up to 199 mg/l) for significant periods of time with no ill effects, and can tolerate 
burial for one to two weeks, depending on species (Rice et al. 1992). West Florida patch reefs 
are exposed to more severe environmental conditions, particularly high turbidity, short-term 
burial and salinity fluctuations, than corals in many other areas of the world, and demonstrate 
adaption to and ability to survive such conditions. 
Overall, the nearshore waters have significant hardbottom, which includes corals, and are 
typically found several hundred to several thousand feet off the shoreline, which is mostly sand 
beach. Marine vegetation is also found, often associated with or near the hardbottom. 
There are a number of embayments in the project ROI, these embayments contain significant 
seagrass (SAV) beds, which provide important foraging areas for green sea turtles and 
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manatees. SAV can also be found in nearshore waters, with the most significant SAV beds 
being found near Marco Island contain turtle grass, Thalassia testudinum, paddle grass, 
Halophila decipiens. shoal grass (Halodule wrightii). 
Another unique benthic habitat found in the embayments of Collier County are oyster reefs. 
These reefs, which are formed of masses of oysters as they attach to hard substrate (including 
each other) can rise significantly off the bottom, providing both hard bottom habitat and a high-
relief habitat in a more estuarine environment. 

2 . 8  F L O O D P L A I N S  A N D  F L O O D P L A I N  M A N A G E M E N T  
For the purpose of the following discussion, floodplains is defined as any land area susceptible 
to being inundated by floodwaters from any source. 
Through Executive Order (EO) 11988, federal agencies are required to evaluate all proposed 
actions within the one percent annual chance (100-year) floodplain. Actions include any federal 
activity involving 1) acquiring, managing, and disposing of federal land and facilities, 2) 
providing federally undertaken, financed, or assisted construction and improvements, and 3) 
conducting federal activities and programs affecting land use, including, but not limited to, water 
and related land resources planning, and licensing activities. In addition, the 0.2 percent annual 
chance (500-year) floodplain should be evaluated for critical actions or facilities, such as storage 
of hazardous materials or construction of a hospital. The EO provides an eight-step process to 
evaluate activities in the floodplain that generally includes 1) determine if the proposed action is 
in the floodplain, 2) provide public review, 3) identify and evaluate practicable alternatives to 
locating in the one percent annual chance floodplain, 4) identify the impacts of the proposed 
action, 5) minimize threats to life and property and to natural and beneficial floodplain values 
and restore and preserve natural and beneficial floodplain values, 6) reevaluate alternatives, 7) 
issue findings and a public explanation, and 8) implement the action. Proposed actions may 
have limited impacts such that the eight-step process may vary or be reduced in application, 
which is the case for this project. As discussed further below, considering the proposed project 
alternatives, it is expected that there will be minimal threats for loss of life and injury, damage to 
property, and impacts to the environment with respect to floodplain management. 

U s a c e  E n g i n e e r i n g  R e g u l a t i o n  1 1 6 5 - 2 - 2 6  – I m p l e m e n t a t i o n  o f  
E x e c u t i v e  O r d e r  1 1 9 8 8  o n  F l o o d p l a i n  M a n a g e m e n t  
This regulation sets forth general policy and guidance for USACE implementation of Executive 
Order 11988 as it pertains to the planning, design, and construction of Civil Works projects and 
activities under the Operation and Maintenance and Real Estate Programs. 

S e c t i o n  2 0 2  ( C )  o f  W a t e r  R e s o u r c e s  D e v e l o p m e n t  A c t  o f  1 9 9 6  
Section 202(c) provides that before the construction of any project for local flood damage 
reduction or hurricane or storm damage reduction that involves assistance from the Secretary of 
the Army, the non-Federal interest must agree to participate in and comply with applicable 
Federal floodplain management and flood insurance programs. It also requires non-Federal 
interests to prepare a Floodplain Management Plan designed to reduce the impacts of future 
flood events in the project area within one year of signing a Project Cooperation Agreement and 
to implement the Plan not later than one year after completion of construction of the project. 
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More specifically, Section 202 (c) requires that the non-Federal interest shall prepare a Plan 
designed to reduce the impacts of future flooding in the project area. It should be based on post-
project floodplain conditions. The primary focus of the Plan should be to address potential 
measures, practices and policies which will reduce the impacts of future residual flooding, help 
preserve levels of protection provided by the USACE project and preserve and enhance natural 
floodplain values. In addition, the Plan should address the risk of future flood damages to 
structures within the post-project floodplain and internal drainage issues related to USACE 
levee/floodwall projects. Since actions within the floodplain upstream and downstream from the 
project area can affect the performance of a USACE project, the Plan developed by the non-
Federal sponsor should not be limited to addressing measures solely within the immediate 
project boundaries. Collier County adopted a Floodplain Management Plan (FMP) in March 
2015 to reduce flood risk to people and property. That plan can be modified to specifically 
address measures constructed in the TSP. 
The ROI is all floodplain areas within the Collier County that have the potential to be impacted 
by the beach nourishment and structural and nonstructural features. 

2 . 8 . 1  E x i s t i n g  C o n d i t i o n s  
Located in the coastal plain, with limited drainage slope and topography, Collier is vulnerable to 
flooding from precipitation and tidal events. 

S o u r c e s  a n d  T y p e s  o f  F l o o d i n g  
According to the preliminary Flood Insurance Study, dated December 31, 2019, two occurs from 
two sources in Collier County; coastal inundation from surge, due to proximity to the Gulf of 
Mexico and accumulation of rainfall in low, flat areas. Rainfall is, generally, associated with 
thunderstorms and precipitation from tropical events. With an average slope of one foot per 
mile, the limited slope slows drainage and encourages accumulation of rainfall. 

F e d e r a l  E m e r g e n c y  M a n a g e m e n t  A g e n c y  ( F E M A )  F l o o d  
I n s u r a n c e  R a t e  M a p  ( F I R M )  
The majority of the county and study area fall within the one percent annual chance floodplain, 
as depicted on the preliminary FIRMs, dated December 31, 2019, shown in Figure 2-1. In 
addition, a large portion of the study area falls within the coastal zone and is expected to be 
subject to wave action. There are 12 repetitive loss areas that represent clusters of structures 
that have either experienced repetitive flood insurance claims or based on proximity and similar 
characteristics are expected to be similarly vulnerable. FEMA defines a repetitive loss structure 
as An NFIP-insured structure that has had at least two paid flood losses of more than $1,000 
each in any 10-year period since 1978. As insurance claims are used to track loss, it is highly 
probable that additional, uninsured, structures are similarly vulnerable (Figure 2-14). 
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Figure 2-14. Collier County Preliminary Flood Insurance Rate Map 

To reduce flood risk and lighten the burden of flood insurance on its citizens, Collier County 
actively participates in FEMA’s Community Rating System (CRS) Program. The CRS Program 
rates local governments based on active floodplain management including mitigation actions to 
reduce flood risk to people and property and outreach to improve flood risk awareness. Table 2-
2 depicts Collier County’s status as of October 1, 2019, as reported by FEMA. As a result of 
County’s investment in floodplain management and dedicated open space through preservation 
areas, flood insurance policy holders can expect to receive a 25 percent discount for policies 
within the one percent annual chance floodplain and a ten percent discount for policies outside 
of the one percent annual chance floodplain. 
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Table 2-2. Community Rating System 

Community Name CRS 
Entry 
Date 

Current 
Effective 
Date 

Current 
Class 

% Discount 
for SFHA 

% Discount 
for Non-
SFHA 

Status 

Collier County 10/1/1992 10/1/2015 5 25 10 Current 

SFHA = 1% annual chance floodplain, Non-SFHA = outside of 1% annual chance floodplain and AR and A99 Zones 

S t o r m  S u r g e  a n d  H u r r i c a n e  E v a c u a t i o n  
Collier County’s low topography and proximity to the Gulf of Mexico, also, makes it vulnerable to 
tropical storms and hurricanes. Figure 2-15 depicts the storm surge zones from the Statewide 
Regional Evacuation Study, symbolized by hurricane category, in Collier County. The majority of 
the model areas included in the study area fall within category one with category two in some 
model areas, which means these areas are vulnerable to these level events and higher. 

Figure 2-15. Collier County Storm Surge 
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Figure 2-16 represents the hurricane evacuation zones developed in the Statewide Regional 
Evacuation Study for the Southwest Florida Region by the Florida Division of Emergency 
Management, Department of Community Affairs Division of Community Planning and 
Department of Transportation in coordination with the Southwest Florida Regional Planning 
Council. 

Figure 2-16. Hurricane Evacuation Zones 
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P a s t  F l o o d  E v e n t s  
Table 2-3 highlights storm surge events that have occurred in Collier County from 2000 – 2019, 
as reported in the FMP. It should be noted that past events are useful for documenting what has 
happened in Collier County but are not, necessarily, indicative of the current or future risk. 

Table 2-3. Storm Surge Events in Collier County, 2000 - 2019 

Date Storm Deaths/Injuries Property Damage Crop Damage 

10/24/2005 Hurricane Wilma 0/0 $0 $0 

8/18/2008 Tropical Storm Fay 0/0 $60,000 $0 

8/26/2012 Tropical Storm Isaac 0/0 $6,000,000 $0 

6/6/2016 Tropical Storm Colin 0/0 $0 $0 

9/10/2017 Hurricane Irma 0/0 $0 $0 

Total: 0/0 $6,060,000 $0 

2 . 8 . 2  L i k e l i h o o d  o f  F u t u r e  E v e n t s  
Table 2-4, also developed in the FMP, summarizes Collier County’s flood hazards, likelihood of 
future occurrence in Collier County and priority for consideration in mitigation actions. 

Table 2-4. Summary of Flood Hazard Profile Results 

Hazard Likelihood of Future 
Occurrence 

Priority
Hazard 

Climate Change and Sea Level Rise Highly Likely Y 

Coastal/Canal Bank Erosion Highly Likely Y 

Flood: Stormwater/Localized Flooding Highly Likely Y 

Hurricane and Tropical Storms (including Storm 
Surge) 

Likely Y 

Flood: 100-/500-year Occasional Y 

Dam/Levee Failure Unlikely N 
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2 . 8 . 3  S u m m a r y  
Collier County’s vulnerability to flooding from coastal and precipitation events is expected to 
remain into the foreseeable future and the county’s investment in floodplain management and 
hazard mitigation, could be expected, over time, to reduce flood risk to its citizens and property 
as current building stock is replaced with newer structures built to higher standards and 
stormwater improvement projects are completed. However, the number of identified mitigation 
actions and the limit of available local and federal funding as priorities compete for funding, and 
the forecast of sea level rise and threat of climate change make measurably reducing flood risk 
difficult and slow. 

2 . 9  W E T L A N D S  A N D  S U B M E R G E D  A Q U A T I C  V E G E T A T I O N  
The Clean Water Act (CWA) of 1972, as amended (33 USC Section 1251 et seq) is the primary 
federal law that protects the nation’s waters, including lakes, rivers, and coastal areas. The 
CWA prohibits all unpermitted discharge of any pollutant into any jurisdictional waters of the 
U.S. The CWA, Section 404 requires a permit for the dredging and/or filling of jurisdictional 
waters of the U.S, including wetlands. Under the CWA implementing regulations, SAVs (or 
vegetated shallows) are defined as a special aquatic site. The CWA Section 401 requires a 
State Water Protection Permit for impacts to waters of the U.S., including wetlands and other 
special aquatic sites. 
Section 10 of the Rivers and Harbors Act of 1899, as amended (33 USC Section 403) regulates 
structures and work that would affect navigable waters of the U.S., including wetlands. 
Structures include piers, wharves, jetties, bulkheads, groins, breakwaters, etc. Work includes 
dredging, filling, excavation, or other modifications to navigable waters of the U.S. All waters 
and wetlands subject to the ebb and flow of the tide are by definition navigable waters (33 CFR 
328). 
In addition to federal regulations and the State Water Protection Permit, there are numerous 
other state and local laws, regulations, and/or policies that also help to regulate any potential 
impacts to wetlands or Submerged Aquatic Vegetation (SAV). 
The state of Florida acquired title to sovereignty submerged lands on March 3, 1845, by virtue of 
statehood. Sovereignty submerged lands include, but are not limited to, tidal lands, islands, 
sandbars, shallow banks and lands waterward of the ordinary or mean high water line, beneath 
navigable fresh water or beneath tidally influenced waters.” (FDEP 2019) FDEP requires 
submerged lands approval to build any structure on or over a submerged bottom land. 
The South Florida Water Management District (SFWMD) regulates residential and commercial 
developments, roadway construction and agriculture projects to protect wetlands and other 
surface waters and works jointly with the FDEP which oversees power plants, ports, wastewater 
treatment plants and single-family home projects. An Environmental Resource Permit is 
required for projects that will involve the dredging and filling in wetlands or surface waters, 
construction of flood protection facilities, site grading, or other activities that have the potential to 
affect state waters. 
The ROI for wetlands and SAV includes all areas within the Study Area to be directly filled, 
dredged, excavated, where structure or fill is being placed or otherwise temporarily or 
permanently converted to another use as a result of the construction of the measures, as well 
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as all wetlands indirectly adversely affected by the project, by means such as alteration in tidal 
flushing, sedimentation, currents, velocities, erosion, changes in salinity, and community type. 
For SAVs, it also includes SAVs affected by total suspended solids or other alterations in 
hydrodynamics. The SAV habitat is limited to the back-bay area so the ROI for SAV would be 
limited to the back-bay habitat. 
This section first discusses the types of wetlands and SAVs and then provides a brief 
characterization of those found within the Study Area. 

2 . 1 0  W E T L A N D S  
Wetlands are defined by the Clean Water Act regulations as, “those areas that are inundated or 
saturated by surface or ground water at a frequency and duration sufficient to support, and that 
under normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar 
areas.” (USEPA 2019). The two major categories of wetlands are tidal (subject to the ebb and 
flow of tide), and nontidal (freshwater). Wetlands may be forested, scrub/shrub, or emergent. 
Wetlands play a critical role in a vast number of functions for any ecosystem where they 
naturally occur, which include water purification, groundwater/aquifer recharge, retention of 
flood waters, fish and wildlife habitat, shoreline stabilization, protection from coastal erosion, 
and many more. 

2 . 1 0 . 1  C o a s t a l  W e t l a n d s  a n d  M a n g r o v e s  
Coastal wetlands consist of salt marshes and mangrove swamps and historically occurred 
continuously throughout the County adjacent to shorelines. Salt marshes are extensive intertidal 
areas that can be found in temperate areas along the coast in Florida. This ecosystem is 
dominated by grasses and herbaceous plants, which provide the coastline with protection from 
direct wave action and have dominant species such as smooth cordgrass (Spartina alterniflora) 
and blackrush (Juncus roemerianus) (Miami-Dade 2014). 
Mangrove wetlands are highly valuable and high-functioning wetlands. They range from tall, 
coastal forest to low, dense scrub communities, with each variety providing different physical 
habitats, niches, microclimates, and food sources for a diverse assemblage of animals (Marine 
Sanctuary 2019). Mangrove forests help to stabilize coastlines, and help reduce erosion from 
storm surge, currents, waves, tides, and hurricane damage (Marine Sanctuary 2019). They also 
slow down and filter runoff which aids in improved water quality. 
Mangroves in south Florida consist of the red mangrove (Rhizophora mangle), black mangrove 
(Avicennia germinans), and white mangrove (Laguncularia racemosa). Most red mangrove-
dominated wetlands are flooded at least two times per day. The roots of these trees are either 
fully submerged in water or inundated daily with the tidal cycle. They are important habitat for 
wildlife, both above and below the water. The prop roots of the red mangrove serve as nursery 
areas to many commercially and recreationally important fin and shellfish aquatic species. 
Above the water, they are critical nesting, resting and feeding sites for many birds including 
wading birds like great white herons and reddish egrets, magnificent frigate birds, white 
crowned-pigeon, osprey, bald eagles and resident and migratory songbirds, hawks and falcons. 
The black and white mangrove species are found further up-slope in coastal wetlands. Green 
buttonwood trees (Conocarpus erectus) are sometimes intermingled with black and/or white 
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mangrove species; however, usually buttonwood is found slightly upslope, and near the 
transitional wetland/upland border (Marine Sanctuary 2019). 

2 . 1 0 . 2  F r e s h w a t e r  W e t l a n d s  
There are two types of freshwater wetlands: marshes and swamps. Marshes are ecosystems 
dominated by herbaceous plants rooted in shallow water that remains at or above ground level 
for most of the year and comprise of about one-third of the wetlands in southern Florida. 
Swamps are wetland forests. These freshwater wetlands are a major element of the South 
Florida landscape, even though they have been reduced to half of their original extent (Miami-
Dade 2013). The largest freshwater wetlands in Florida is the Everglades. Freshwater wetlands 
occur in Collier County, particularly in the inland areas. 

S e a g r a s s e s  a n d  S u b m e r g e d  A q u a t i c  V e g e t a t i o n  
Submerged Aquatic Vegetation (SAV) are non-flowering or flowering plants that grow 
completely underwater. In the South Florida region, SAVs generally grow in shallow areas 
ranging from high salinity regions to freshwater tidal environments and also in deeper areas as 
well (Marine Sanctuary 2019). Seagrass communities provide a range of ecosystem services, 
including stabilizing the bottom through their dense roots and rhizomes, and helping to maintain 
water clarity by trapping fine sediments and other particles in their leaves and root systems. 
Seagrasses also play a major role in the health of benthics and serve as a shelter, feeding 
grounds, and nursery habitat for marine life. Seagrasses are also referred to as submerged 
aquatic vegetation and macrophytes, discussed below, and in terms that may include both 
attached and drift macro algae. 
Seagrass beds occur most commonly in subtidal zones and are an indicator as to the health of 
the water they are in. Seagrass loss can be attributed to changes in temperature, salinity, water 
quality, nutrient levels, or scarring damage from boats. The loss of seagrass can have 
devastating impacts to the marine ecosystem as they serve as essential foraging habitat, 
nursery, and provide shelter to countless species of marine life. Seagrass beds also naturally 
help to reduce the wave-energy on the bottom and promote settling of suspended particulates. 
“Three seagrass species commonly occur in varying degrees of abundance throughout South 
Florida’s coastal ecosystem: turtle grass (Thalassia testudinum), manatee grass (Syringodium 
filiforme), and shoal grass (Halodule wrightii) (Zieman 1982). Three other species of seagrass 
are sparsely distributed within this range: star grass (Halophila engelmannii), and paddle grass 
(Halophila decipiens). In areas of reduced salinity, widgeon grass (Ruppia maritima) is often 
found intermixed with shoal grass.” (USFWS undated) 
Native seagrasses serve as a vital resource as a shelter, foraging habitat, and nursery for 
marine life. 

M a c r o p h y t e s  
Aquatic macrophytes grow in water or in wet areas and can be grouped into three types – 
submersed aquatic plants emersed aquatic plants, and floating aquatic plants. Submersed 
aquatic plants are macrophytes that grow primarily below the water’s surface but can be rooted 
or free-floating. They vary in species, size, and shape and occur in most of Florida’s waters. 
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Some species produce flowers and pollinate underwater. Immersed aquatic plants are rooted in 
soils near the water’s edge and are also common wetland vegetation species. Free floating or 
floating leaved aquatic plants are not rooted and obtain their nutrients from the water. Examples 
of native free floating species include duckweed (Lemna valdiviana) and bladderwort (Utricularia 
spp.) (UF/IFAS 2018). All three types of aquatic macrophytes serve important functions such as, 
reducing shoreline erosion and providing shelter and foraging habitat. Conversely, when 
environmental factors such as light, water clarity, temperature, pH, nutrient availability and 
sediment stability are altered negatively or invasive species are introduced; it can have a 
negative impact on the balance of these species. Professional management of aquatic plants in 
Florida is extensive because both native and non-native submersed plants can reach nuisance 
levels. “An abundance of submersed aquatic plants can adversely affect recreational boating, 
swimming, and fishing; fish and bird populations; commercial navigation; and flood control.” 
(UF/IFAS 2018). 

A l g a e  
Algae are a diverse group of organisms that are in the plant kingdom although technically are 
not plants. Algae do not have roots, stems, or leaves. There are types of microscopic algae 
similar to phytoplankton, and like phytoplankton, algae plays an integral and important role in 
the ecosystem. Algae is also a primary component in the food web. (UF/IFAS 2018) 
However, algae can also grow out of control when nutrient levels are out of balance resulting in 
algal blooms. Increased nutrient availability will result in increased frequency, severity, duration, 
and spatial extent of algal blooms. In Florida, chlorophyll (an indicator of algae presence) 
concentrations of more than 40 micrograms per liter are called an “algae bloom” or “algal bloom” 
(UF/IFAS 2018). The following figure shows locations of algal blooms near Collier County, FL. 
Algal blooms can adversely affect other water quality parameters, such as light penetration and 
depleting dissolved oxygen levels which results in the death of other native aquatic vegetation to 
include seagrasses. 
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Figure 2-17. Harmful Algal Blooms, Collier County. Source: FFWCC-Fish and Wildlife 
Research Institute, 2020 
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2 . 1 0 . 3  E x i s t i n g  C o n d i t i o n s  
Historically, Atkins (2016) notes that significant impacts have occurred throughout the 
watersheds of Collier County as a result of the modifications to drainage patterns. The historic 
areal extents of oyster bars and seagrass beds have been reduced by salinity alterations, 
reduced water clarity, and smothering from increased sediment loads. Tidal mangrove habitat 
has also been filled to make way for coastal development and has also been affected by 
hydrologic alterations. Changes in the timing and amount of freshwater inflows into coastal 
waters, drainage alterations and urbanization have also lowered groundwater levels, damaged 
wetlands, altered wildlife distribution patterns, and increased the delivery of nutrients and other 
pollutants to coastal waters (Atkins 2016). 
Wiggins Pass/Estuary (shown in Reach 1 of Figure 2-18). Wiggins Pass Estuarine Area, 
Barefoot Beach County Preserve, and Delnor Wiggins Pass State park surround the Wiggins 
Pass inlet and extend inland. The Cocohatchee River joins with Wiggins Estuary and is part of a 
large brackish, tidal influenced estuary that flows into the Gulf of Mexico through Wiggins Pass. 
This watershed contains nearly 2,000 acres of mangrove-dominated wetlands, as estimated 
using GIS data provided by the Florida Fish and Wildlife Conservation Commission. It also 
contains an estimated 30 acres of mapped SAV beds scattered throughout the estuary, based 
on the GIS data provided by the same source (FFWC 2020). This watershed is bordered by 
residential development to the east, however, this estuary and its aquatic resources appear to 
be of very high quality. 
Clam Pass/Clam Bay (shown in Reach 2 of Figure 2-18). This watershed is similar to Wiggins 
Pass, in that it is a tidal estuary that is dominated by very high quality mangrove swamp. 
However, it is much smaller and shallower, with a larger percentage of the estuary itself being 
dominated by mangrove swamp. It contains an estimated 550 acres of high quality mangrove 
swamp. Near the southern end of the estuary, there is a mapped SAV bed of approximately 30 
acres in size (FFWC 2020). 
Doctors Pass/Venetian Bay/Doctors Bay (shown in Reach 3 of Figure 2-18). This estuary is 
waterway is nearly 100 percent surrounded by residential, and to a much lesser extent, 
commercial development. Historically, it was likely similar to Clam Bay and Wiggins Estuary; 
however it currently contains no mapped mangrove or SAV beds, per FFWC or the National 
Wetland Inventory (NWI) mapper, provided by the U.S. Fish and Wildlife Service (2020). 
However, it should be noted these are GIS data, and not on-the-ground data, and that fringe 
wetlands may be present in areas. In addition, SAV beds have previously been documented in 
Doctors Bay (Collier County 2017), and SAV limits may change from year to year. 
Naples Bay watershed (shown in Reach 4 of Figure 2-18). Atkins (2016) notes that historically, 
Naples Bay was a shallow estuarine system that contained mangrove islands that were 
surrounded by oyster reefs and seagrass beds (Figure 2-25 Reach 4). Extensive oyster bars 
were found along the shorelines and at the mouths of various tidal creeks, though seagrass 
beds were likely more limited in their distribution, compared to oysters and mangroves (Schmid 
et al 2006). However, the combination of hardened shorelines and excavated residential canals 
resulted in an increase in the linear footage of shoreline in Naples Bay of nearly 50 percent 
between 1927 and 1965, followed by an additional 11 percent increase between 1965 and 1978 
(Schmid et al 2006). Although the Naples Bay shoreline may have increased significantly over 
the past few decades, the direct and indirect impacts of this level of development resulted in a 
90 percent decline in seagrass habitat and an 80 percent decline in the amount of oyster reef 
habitat over the same time period (Schmid et al 2006). Schmidt et al also noted that 
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approximately 70 percent of the fringing mangrove shoreline of Naples Bay had been converted 
to residential development. More recent assessments have verified the magnitude of the loss of 
these important habitats in Naples Bay (Atkins 2011). 
Today, Naples Bay remains tidal an estuary subject to the ebb and flow of tides north of 
Tamiami Trail, up to Golden Gate Parkway, according to NWI mapping (2020). North of 
Tamiami Trail, there are over 200 acres of mapped mangrove community. North of the Golden 
Gate Parkway, there are freshwater forested, scrub shrub, and emergent wetlands. There are 
no mapped SAV beds north of Tamiami Trail, though there are numerous smaller SAV beds of 
limited acreage within Naples Bay south of Tamiami Trail. 
Rookery Bay and Marco Island Vicinity (shown in Reach 5 of Figure 2-18). South of Naples, 
Florida, and Naples Bay the Rookery Bay area and connecting estuarine waters contain tens of 
thousands of acres of mangrove-dominated wetlands, bordered by hundreds of acres of SAV 
beds, as estimated from FFWC GIS data (2020) (Figure 2-18 Reach 5). Marco Island itself is 
largely a densely developed upland island surrounded by this habitat, and was likely once itself 
a similar habitat. 
Overall, the Study Area contains large acreages of unspoiled tidal wetland and SAV 
communities, present in both protected estuaries within inlets, and along shorelines that serve 
as habitat, nesting areas, foraging areas for countless species of wildlife. 
As the study progresses, a field survey would take place to determine the extent and presence 
of any wetlands to be affected, within the Study Area. A jurisdictional determination (JD) survey 
would be conducted in accordance with the 1987 Corps of Engineers Wetlands Delineation 
Manual and Regional Supplements. In addition, SAV mapping would be prepared. 
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Figure 2-18. Mapped mangrove and Seagrass Communities, Collier County (FWCC-Fish and 
Wildlife Research Institute 2020) 
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2 . 1 1  E S S E N T I A L  F I S H  H A B I T A T  A N D  F I S H  R E S O U R C E S  
The Magnuson-Stevens Fishery Conservation and Management Act, as amended October 11, 
1996, defines Essential Fish Habitat (EFH) as the “waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity” (16 U.S.C. 1802 (10)). In the marine waters 
of the Gulf of Mexico, EFH is defined as “all marine waters and substrates (mud, sand, shell, 
rock, hardbottom, and associated biological communities) from the shoreline to the seaward 
limit of the EEZ [Exclusive Economic Zone]” (GMFMC, 1998). The act applies to federally 
managed species, and requires federal agencies to identify and describe EFH for fisheries that 
may be impacted by a potential project. Using the Essential Fish Habitat Mapper (NOAA 
Fisheries 2020), EFH for 43 reef fish, pelagic mackerels, 4 species of shrimp and 4 species of 
sharks were identified to potentially occur within the region of influence (ROI). 
A further classification of EFH is a Habitat Area of Particular Concern (HAPC), which are 
essential fish habitats that meet certain criteria. The criteria are: 

• The importance of the ecological function provided by the habitat 
• The extent to which the habitat is sensitive to human-induced environmental degradation 
• Whether, and to what extent, development activities are, or will be stressing the habitat 

type, and the rarity of the habitat (SAFMC 1998). 
As stated in the February 2004 “Preparing Essential Fish Habitat Assessments: A Guide for 
Federal Action Agencies” document, and 50 CFR 600.920€(3), an EFH Assessment must 
include specific items. These items include, a description of the proposed action (Section X.X), 
analysis of the potential adverse effects (individual and cumulative) of the action on EFH and 
managed species, proposed compensatory mitigation, and avoidance and minimization 
measures. This section of the integrated report will satisfy the requirements set forth in the 
above guidance and regulations. 
The Gulf of Mexico Fishery Management Council (GMFMC) has designated numerous 
estuarine and marine habitats as EFH based on the life stages of managed species present in 
the Gulf of Mexico (GOM) management area as shown in Table 2-5 (GFMC 1998). Each of 
these habitats have their own unique assemblages of fishes, invertebrates, and plants. 

Table 2-5 Estuarine and Marine Habitats Present in the Region of Influence 
ESTUARINE AREAS MARINE AREAS 

Estuarine Emergent Wetlands Water Column 

Mangrove Wetlands Vegetated Bottom 

Submerged Aquatic Vegetation Non-vegetated Bottom 

Algal Flats Live Bottom 

Mud, Sand, Shell, and Rock Substrate Geologic Features 

Estuarine Water Column Continental Shelf Features 

Coral Reef 
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The Collier County Coastal Storm Risk Management Project (Collier CSRM) study area 
encompasses parts of the estuarine and marine water column, mangrove/wetland, seagrass, 
unconsolidated (mud, sand, shell, and rock substrate), and hardbottom (including coral reefs 
and live bottom) habitats. Seagrass and mangroves/wetland habitats are further described in 
Section 2.10. 
The GMFMC is responsible for managing fisheries and habitat within the waters of the project 
area and has several Fisheries Management Plans (FMPs) for single and mixed groups of 
species. These FMPs including penaeid shrimp, spiny lobster, snapper-grouper complex (reef 
fishes), and coastal migratory pelagics. In the Gulf of Mexico, highly migratory species (HMS) 
are managed by NOAA’s National Marine Fisheries Service (NMFS). 
The ROI includes all areas transited by dredging vessels/equipment, barges, and other vessels 
utilized including portions of the Outer Continental Shelf in and near the Shoal Area T1 and 
Shoal Area T2 borrowing sites to the shorelines of the Collier County including waters in and 
around the Marco Island and back-bay habitats of the Collier County. The ROI includes the area 
of anticipated circulation pattern shifts and potential water quality impacts. The ROI 
encompasses the Collier County beach habitats impacted by the beach nourishment any 
potential areas of direct and indirect impacts from the structural and nonstructural features of 
the alternatives. This includes areas of direct impact from the construction, operation, and 
maintenance of the structural and nonstructural features as well as the area of potential 
hydrologic and water quality impacts. 

2 . 1 1 . 1  E x i s t i n g  C o n d i t i o n s  
Collier County lies on the southwest coast of Florida; to the east lies expansive areas of 
undeveloped land that make up a system of national and state refuges and parks and to the west 
lies the Gulf of Mexico. The west coast of Collier County has a number of sandy beaches that are 
broken up by coastal inlets, including Wiggins Pass, Gordon Pass, Doctors Pass, and etc. These 
coastal inlets give way to small bays and estuaries where submerged aquatic vegetation, 
mangroves, and wetlands provide forage, nursery, and resident habitat for various life stages of 
managed species and their prey. To the south of the project area, Ten Thousand Islands Aquatic 
Preserve and National Wildlife Refuge provide extensive habitat intricately woven among the 
natural channels, mangrove islands, and inland – coastal wetlands. 

H a b i t a t  D e s c r i p t i o n s  
Hardbottom (including coral reefs and live bottom)(Figure 2-23) 
Live/Hardbottom 
A large swath of live or hardbottom habitat is found off the coast of Collier County between the 
Florida Department of Environmental Protection (FDEP) monuments 491 and 537, 
approximately 9.5 miles. This habitat type is found close to shore over limestone rock, and can 
support coral communities with low species diversity, including gorgonian corals, algae, 
sponges, and some stony corals (Florida Museum n.d.; SAFMC n.d.). Hardbottom habitat is 
typically low relief and can be divided into two types, nearshore restricted hardbottom 
communities, which have limited water movement and are dominated by algae, and nearshore 
high-velocity hardbottom communities, which typically are exposed to strong currents and are 
dominated by gorgonians and sponges (Florida Museum n.d.). 
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Coral Reef and Coral Colony 
Coral reefs are formed by reef-building (stony) corals, calcareous marine algae, and other 
invertebrates that create or produce structures consisting of calcium carbonate, or limestone. 
Over time, the structures fuse together to form large expanses of continuous reef elevated off 
the seafloor. Coral reefs are irregularly shaped structures, having nooks, ledges, crannies, etc., 
and have interstitial space where fish, invertebrates, and other organisms can take up 
residence, forage, or hunt. Coral reefs represent an aquatic oasis, unlike vast open expanses, a 
healthy coral reef is diverse and abundant. Corals and coral reefs are sensitive to nutrient inputs 
(runoff), algal blooms, temperature variation, overfishing and poor fishing practices. As global 
ocean temperatures have risen, corals have become stressed, increasing the likelihood of the 
spread of disease, bleaching, and die-off. 

Figure 2-19. Hardbottom and reef locations in or adjacent to the planning reaches for the 
Collier County CSRM (FWC n.d.) 
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W a t e r  C o l u m n  ( E s t u a r i n e  a n d  M a r i n e )  
Water column habitat is defined as “the water covering a submerged surface and tis physical, 
chemical and biological characteristics.” Characteristics that affect species composition and 
distribution in the water column include depth, temperature, velocity, clarity, as well as nutrient 
composition (nitrogen, phosphorous) and chlorophyll a (SAFMC (b) n.d.). Throughout the project 
area, there are estuarine and marine habitats that support a wide assemblage of fish and fisheries 
resources; these habitats vary in their chemical regimes, including salinity and flow, depending 
on their location. 

U n c o n s o l i d a t e d  
Unconsolidated, or soft bottom habitat is unvegetated sediment that occurs in all salinity regimes. 
This low relief habitat supports numerous microscopic plants and burrowing/benthic fauna. This 
habitat type can be found in the Action Area, and would persist unless the area(s) become 
sediment starved, or colonized by other organisms and transformed to other habitat types such 
as SAV (SAFMC 2009). 

S e a g r a s s  a n d  M a n g r o v e / W e t l a n d  
For a description of the seagrass and mangrove/wetland assemblages currently found in the 
Action Area, refer to Section 2.10. 

H a b i t a t  A r e a s  o f  P a r t i c u l a r  C o n c e r n  
In general, HAPCs are high value habitats utilized by fishes for migration, spawning, or nursery 
habitat. Based on the results from the EFH Mapper, there are no designated HAPCs in the 
project area or its vicinity. 

M a n a g e d  S p e c i e s  a n d  S p e c i e s  G r o u p s  
Of the species or species groups managed by the GMFMC and NMFS, the following may occur 
within the project area for at least a portion of their life history 

• Coastal Migratory Pelagics 
• Penaeid Shrimp 
• Highly Migratory Species 
• Coral Reef, Coral Colony, and Live/Hardbottom 
• Reef Fishes 
• Red Drum 
• Spiny Lobster 

C o a s t a l  M i g r a t o r y  P e l a g i c s  
Coastal migratory pelagic species are managed jointly by the GMFMC and South Atlantic 
Fisheries Management Council (SAFMC); managed species include cobia (Rachycentron 
canadum), Spanish mackerel (Scombrus maculatus), and king mackerel (Scomberomorus 
cavalla) (Figure 2-20). The EFH for coastal migratory pelagic fishes includes Phragmatopoma 
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reefs (worm reefs), sandy shoals of capes and offshore bars, high profile rocky bottom and 
barrier island ocean-side waters, from the Gulfstream shoreward (including Sargassum) 
(SAFMC 1998). 
There is limited potential for all life stages to occur within or adjacent to the project area. 

Figure 2-20. Species/species groups (with available geographic data) that have at least a 
portion of their life history within the project area (NOAA Fisheries 2015) 

Page 58 



 

 

 
  

 

    
   

   
 
   

  
 

 
   

   
    

 
 

   
   

      
   

   
 

   
  

 
   

 

 
       

  
   

   
 

     
 

 
    

  
    

   
   

  
 

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

P e n a e i d  S h r i m p  
Penaeid shrimp managed by the GMFMC and potentially found in the project area include 
brown shrimp (Farfantepenaeus aztecus), white shrimp (Litopenaeus setiferus), red royal 
shrimp (Pleoticus robustus) and in particular, pink shrimp (Farfantepenaeus duorarum). For 
penaeid shrimp, EFH encompasses a series of habitats used throughout their life history with 
two basic phases: adult and juvenile benthic phase, and planktonic larval and post-larval phase 
(SAFMC 1998). Benthic adults aggregate to spawn in shelf waters over coarse, calcareous 
sediments. Eggs attached to the females’ abdomben hatch into planktonic larvae. These larvae 
and subsequent post-larval shrimp feed on zooplankton in the water column and make their way 
to inshore, estuarine waters where they settle to the bottom where they begin their lives in the 
benthos. Young penaeid shrimp prefer shallow-water habitats with nearby sources of organic 
detritus such as estuarine emergent wetlands, often dominated by the marsh grass Spartina 
alterniflora, or mangrove fringes (SAFMC 1998). 

C o r a l ,  C o r a l  R e e f ,  a n d  H a r d b o t t o m  
There are over 100 coral species included in the FMP for Corals and Coral Reefs in the Gulf of 
Mexico, but only black and stony corals are included in the fishery management unit (SAFMC 
2018). The Action Area falls within the 65 foot contour of the West Florida shelf, making the 
corals within this region largely shallow water species. 

• Black corals can be recognized by their black skeleton and range from shallow to deep-
water; 

• Hermatypic stony corals are reef-building corals and can occur in both shallow and deep 
waters. Shallow water species contain symbiotic zooxanthellae, while deep water 
species contain azooxanthellae; some hydrozoan species, including fire corals are 
included in this group (SAFMC 2018). 

R e e f  F i s h e s  
There are 31 species of reef fish managed by the Gulf of Mexico FMC, Table 2-6 below displays 
the species that have the potential to occur in the Action Area. Early life stages of many species 
of reef fish utilize estuarine nursery habitat (sheltered bays, wetlands, seagrass beds, 
mangrove), though some larvae are associated with sargassum or free floating (BOEM 2016). 
Late juveniles and adults generally inhabit pelagic and benthic areas, preferentially areas with 
moderate to high relief such as natural and artificial reef structures (BOEM 2016). 

R e d  D r u m  
Essential Fish Habitat for the red drum management unit occurs throughout the Gulf of Mexico 
from estuaries to depths of approximately 130 feet, and are capable of tolerating a wide range 
of salinity regimes. Eggs are found nearshore, while larvae are often found in warm estuarine 
waters (77°F) in late summer and early fall. Larvae consume copepods, while juveniles and 
adults are omnivorous, consuming a wide variety of prey. Spawning occurs in deeper nearshore 
waters near the mouths of coastal bays and inlets. 
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S p i n y  L o b s t e r  
Essential Fish Habitat for spiny lobster management unit, which includes the Spiny lobster 
(Panulirus argus) and Slipper lobster (Scyllarides nodifer) consists of a variety of habitats. 
These habitats include: nearshore/shelf waters including hardbottom with sponges, coral reefs, 
crevices, cracks or other structured bottom; seagrass meadows; unconsolidated bottom (soft 
sediments); algal communities (Laurencia); and mangrove prop roots (SAFMC 1998). Spiny 
lobster has a complex series of planktonic larvae transported by small scale currents as well as 
the Gulf Stream, which is EFH-HAPC due to its importance in larvae transport (SAFMC 1998). 
Adult spiny lobster are frequently found in holes, crevices, and under ledges that provide 
protection from predators. On occasion, adults migrate, walking in groups or single file along the 
open seafloor. 
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Table 2-6. Managed Species and Associated Habitat Types 
SPECIES/MAN 

AGEMENT 
UNIT 

COMMON NAME SCIENTIFIC NAME LIFESTAGES PRESENT HABITATS UTLIZED WITHIN THE PROJECT 
AREA 

COASTAL 
MIGRATORY 
PELAGICS 

Cobia Rachycentron canadum All Coastal; Unconsolidated; Hard Bottom 

King Mackerel Scombrus maculatus All Coastal; Unconsolidated; Hard Bottom 

Spanish Mackerel Scombrus cavalla All Coastal; Unconsolidated; Hard Bottom 

PENAEID 
SHRIMP 

Brown shrimp Penaeus aztecus All Coastal; Mangrove; Wetland; Seagrass; 
Unconsolidated; Hard Bottom (reef) 

White shrimp Penaeus setiferus All Coastal; Mangrove; Wetland; Seagrass; 
Unconsolidated; Hard Bottom (reef) 

Pink shrimp Penaeus duorarum All Coastal; Mangrove; Wetland; Seagrass; 
Unconsolidated; Hard Bottom (reef) 

Royal red shrimp Pleoticus robustus All Shelf Edge/Slope; Soft Bottom; Sand/shell; 
Hardbottom (reef) 

HIGHLY 
MIGRATORY 

SPECIES 

Bull Shark Carcharhinus leucas Juvenile/Adult Coastal (ocean inlets); Seagrass 

Blacknose Shark 
(Gulf of Mexico 
Stock) 

Carcharhinus acronotus Neonate Coastal; Hardbottom (reef); Unconsolidated 

Nurse Shark Ginglymostoma cirratum Juvenile/Adult Coastal; Hard Bottom; Seagrass 

Lemon Shark Negaprion breviorstris Juvenile Coastal; Seagrass 

Sandbar Shark Carcharhinus plumbeus Adult Coastal 
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Great 
Hammerhead 
Shark 

Sphyrna mokarran All Coastal 

Tiger Shark Galeocerdo cuvier Juvenile/Adult Coastal 

Blacktip Shark 
(Gulf of Mexico 
Stock) 

Carcharhinus limbatus Juvenile/Adult Coastal; Hard Bottom (reef) 

Bonnethead Shark 
(Gulf of Mexico 
Stock) 

Sphyrna tiburo Neonate/Juvenile/Adult Coastal; Hardbottom (reef); Estuaries/Shallow 
Bays 

CORAL REEF, 
CORAL 

COLONY, AND 
LIVE/HARDBO 

TTOM 

Black Corals (var. 
spp) 

- - Hard Bottom 

Fire Coral (var. 
spp.) 

- - Hard Bottom 

Hydrocoral (var. 
spp.) 

- - Hard Bottom 

Stony Coral (var. 
spp.) 

- - Hard Bottom 

Reef fish Triggerfishes Balistidae All -

Gray triggerfish Balistes capriscus All Hard Bottom (reef); Mangrove; Drifting Algae 

Jacks Carangidae - -

Greater amberjack Seriola dumerili All Hard Bottom (reef); Water Column; Drifting 
Algae 
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Lesser amberjack Seriola fasciata All Hard Bottom (reef) 

Almaco jack Seriola rivoliana All Hard Bottom (reef); Shelf Edge/Slope 

Banded rudderfish Seriola zonata All Water Column; Drifting Algae 

Wrasses Labridae - -

Hogfish Lachnolaimus maximus All Hard Bottom (reef; sand/shell); Seagrass 

Snappers Lutjanidae - -

Queen snapper Etelis oculatus All Hard Bottom; Shelf Edge/Slope 

Mutton snapper Lutjanus analis All Hard Bottom (reef); Shelf Edge/Slope; 
Seagrass 

Schoolmaster Lutjanus apodus All Hard Bottom (reef); Shelf Edge/Slope; 
Seagrass; Mangrove; Emergent Marsh 

Blackfin snapper Lutjanus buccanella All Hard Bottom; Shelf Edge/Slope 

Red snapper Lutjanus campechanus All Hard Bottom (reef; sand/shell); Soft Bottom 

Cubera snapper Lutjanus cyanopterus All Hard Bottom (reef); Shelf Edge/Slope; 
Seagrass; Mangrove; Emergent Marsh 

Gray (mangrove) 
snapper 

Lutjanus griseus All Hard Bottom (reef; sand/shell); Soft Bottom; 
Seagrass; Mangrove; Emergent Marsh 

Dog snapper Lutjanus jocu All Hard Bottom (reef); Shelf Edge/Slope; 
Seagrass; Mangrove; Emergent Marsh 

Mahogany 
snapper 

Lutjanus mahogoni All Hard Bottom (reef) 
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Lane snapper Lutjanus synagris All Hard Bottom (reef; sand/shell); Soft Bottom; 
Seagrass; Shelf Edge/Slope 

Silk snapper Lutjanus vivanus All Hard Bottom; Shelf Edge/Slope; Soft Bottom 

Yellowtail snapper Ocyurus chrysurus All Hard Bottom (reef); Mangrove; Seagrass 

Wenchman Pristipomoides 
aquilonaris 

All Hard Bottom; Shelf Edge/Slope 

Vermilion snapper Rhomboplites aurorubens All Hard Bottom (reef) 

Tilefishes Malacanthidae - -

Goldface tilefish Caulolatilus chrysops All Shelf Edge/Slope; Soft Bottom 

Blackline tilefish Caulolatilus cyanops All Hard Bottom (sand/shell); Soft Bottom; Shelf 
Edge/Slope 

Anchor tilefish Caulolatilus intermedius All Hard Bottom (sand/shell); Soft Bottom; Shelf 
Edge/Slope 

Blueline tilefish Caulolatilus microps All Hard Bottom (sand/shell); Soft Bottom; Shelf 
Edge/Slope 

(Golden) Tilefish Lopholatilus 
chamaeleonticeps 

All Shelf Edge/Slope; Soft Bottom 

Groupers Serranidae - -

Dwarf sand perch Diplectrum bivittatum All Soft Bottom; Seagrass 

Sand perch Diplectrum formosum All Soft Bottom; Seagrass 

Rock hind Epinephelus 
adscensionis 

All Hard Bottom 
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Speckled hind Epinephelus 
drummondhayi 

All Hard Bottom (reef); Shelf/Edge Slope 

Yellowedge 
grouper 

Epinephelus 
flavolimbatus 

All Hard Bottom (reef); Soft Bottom; Shelf 
Edge/Slope 

Red hind Epinephelus guttatus All Hard Bottom (reef); Shelf Edge/Slope; SAV 

Goliath grouper Epinephelus itajara All Hard Bottom (reef); Seagrass; Mangrove; 
Emergent Marsh 

Red grouper Epinephelus morio All Hard Bottom (reef); Shelf Edge/Slope; 
Seagrass 

Misty grouper Epinephelus mystacinus All Hard Bottom; Shelf Edge/Slope 

Warsaw grouper Epinephelus nigritus All Hard Bottom (reef); Shelf Edge/Slope 

Snowy grouper Epinephelus niveatus All Hard Bottom (reef); Shelf/Edge Slope 

Nassau grouper Epinephelus striatus All Hard Bottom (reef); Shelf Edge/Slope; SAV 

Marbled grouper Epinephelus inermis All Hard Bottom; Shelf Edge/Slope 

Black grouper Mycteroperca bonaci All Hard Bottom (reef); Shelf Edge/Slope; 
Seagrass; Mangrove 

Yellowmouth 
grouper 

Mycteroperca interstitialis All Hard Bottom (reef); Mangrove 

Gag Mycteroperca microlepis All Hard Bottom (reef); Shelf Edge/Slope; 
Seagrass; Mangrove 

Scamp Mycteroperca phenax All Hard Bottom (reef); Shelf Edge/Slope 

Yellowfin grouper Mycteroperca venenosa All Hard Bottom (reef); Shelf Edge/Slope; SAV 
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Red Drum Red Drum Sciaenops ocellatus All Hard Bottom; Soft Bottom; Sand/Shell; 
Seagrass; Mangrove 

Spiny lobster Spiny lobster Panulirus argus All Hardbottom (Reef); Seagrass; Mangrove; 
Unconsolidated 

Slipper lobster Scyllarides nodifer All Hardbottom (Reef); Seagrass; Mangrove; 
Unconsolidated 
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F i s h  R e s o u r c e s  
The diverse assemblage of fishes found in and adjacent to the ROI is vital to the health of the 
marine ecosystem, which supports commercial and recreational fishing as well as various 
ecotourism activities. Recreational fishing, which occurs in multiple habitats in both inland bay or 
estuaries and ocean waters, target species include bonefish (Albula vulpes), snook 
(Centropomus undecimalis), tarpon (Megalops atlanticus), permit (Trachinotus falcatus), blue 
crabs (Callinectus sapidus), stone crabs (Menippe mercenaria), snappers (Lutjanidae), groupers 
(Serranidae), grunts (Haemulidae), wahoo (Acanthocybium solandri), spadefish (Chaetodipterus 
faber), and spiny lobster (National Park Service 2014). 
Commercial and targets numerous species including invertebrates (lobster, blue crabs, stone 
crabs, and bait shrimp), food fish (typically snappers or groupers, concentrated on yellowtail 
snapper (Ocyurus chrysurus), and baitfish (e.g., ballyhoo (Hemiramphus brasiliensis), Spanish 
sardines (Sardinella aurita), thread herring (Opisthonemoa oglinum), and pilchard (Harengula 
jaguana)) (National Park Service 2014). 

C o m m e r c i a l  F i s h e r i e s  
Collier County’s commercial fisheries are of significant value to the local economy; the number 
of people employed by the marine economy generally ranges from nearly 17,000 to 26,000, 
which comprises between 12 and 18 percent of total employment in Collier County (Schmees 
2019). In 2016, businesses supporting the marine economy contributed approximately $954.4 
million in Gross Domestic Product to Collier County (Schmees 2019). 
For the years 2017-2019, the top three commercial fisheries landings in Collier County include 
stone crab claws (Menippe mercenaria) (large and medium claws) and king mackerel (Florida 
Fish and Wildlife Conservation Commission 2017, 2018, 2019). The estimated value of all 
commercial fisheries landings from 2017-2019 are $6,802,532 (2017), $7,058,964 (2018), and 
$6,509,379 (2019), indicating a stable and thriving industry in terms of estimated annual value 
(Florida Fish and Wildlife Conservation Commission). 
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Table 2-7 displays the top ten commercial fisheries landings for Collier County in 2017, 2018, 
and 2019 (Florida Fish and Wildlife Conservation Commission 2017, 2018, 2019) 

Year Species Pounds Trips Average 
Price 

Estimated 
Value 

2017 CRAB, STONE, LARGE 
CLAWS 

177662 2702 $13.30 $2,362,586 

CRAB, STONE, MEDIUM 
CLAWS 

250731 2693 $7.81 $1,957,635 

MACKEREL, KING 699353 533 $1.46 $1,020,646 

CRAB, STONE, JUMBO 
CLAWS 

34795 2624 $21.05 $732,322 

GROUPER, RED 118133 149 $3.31 $390,898 

CRAB, STONE, UNGRD 
CLAWS 

12260 1345 $7.02 $86,097 

CRAB, BLUE (HARD) 31499 184 $1.88 $59,365 

MULLET, BLACK 96976 135 $0.47 $45,701 

SNAPPER, RED 9338 24 $4.64 $43,302 

POMPANO 3975 16 $4.00 $15,914 

2018 CRAB, STONE, LARGE 
CLAWS 

114208 2184 $18.66 $2,131,269 

CRAB, STONE, MEDIUM 
CLAWS 

170337 2193 $11.40 $1,941,082 

MACKEREL, KING 887308 662 $1.69 $1,500,254 

CRAB, STONE, JUMBO 
CLAWS 

27639 2126 $25.04 $691,957 

GROUPER, RED 62127 145 $3.71 $230,306 

CRAB, BLUE (HARD) 98902 293 $1.83 $181,007 

SNAPPER, RED 14048 45 $4.79 $67,301 

POMPANO 18407 13 $3.40 $62,588 
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CRAB, STONE, UNGRD 
CLAWS 

6648 1100 $8.34 $55,449 

MULLET, BLACK 79425 145 $0.53 $41,716 

2019 CRAB, STONE, LARGE 
CLAWS 

118356 2142 $19.63 $2,322,958 

CRAB, STONE, MEDIUM 
CLAWS 

137408 2155 $11.43 $1,570,433 

MACKEREL, KING 585207 442 $1.51 $886,538 

CRAB, STONE, JUMBO 
CLAWS 

32225 2025 $25.62 $825,685 

GROUPER, RED 65206 184 $4.11 $267,780 

POMPANO 109697 30 $1.59 $174,315 

CRAB, BLUE (HARD) 43110 205 $1.99 $85,782 

SNAPPER, RED 11965 66 $4.88 $58,341 

CRAB, STONE, UNGRD 
CLAWS 

4739 904 $8.97 $42,505 

SNAPPER, GREY 
(MANGROVE) 

11723 165 $3.35 $39,298 

R e c r e a t i o n a l  F i s h e r i e s  
Tarpon. A large predatory fish growing up to 8 feet long and a maximum weight of 280 lbs., 
tarpon are considered a primitive fish, with a direct lineage that extends over 100 million years 
in the fossil record. They have large, shiny, silvery scales that cover most of their elongated 
bodies, and large mouths with a lower jaw that juts out farther than the upper jaw, and forked 
tails. They are able to survive in a wide range of salinities and are able to tolerate low dissolved 
oxygen due to their ability to breathe air, which they must do periodically or they will die. These 
fish are typically fished for sport, as their meat has many small bones, and they are most often 
released after capture on hook and line. 
Bonefish. A smaller relative of the tarpon, its scales and body shape are somewhat similar, 
though it only grows up to 41 inches in length and 19 lbs. in weight. It has a small jaw, with the 
upper jaw jutting out past the lower jaw. It feeds on benthic invertebrates, moving into shallow 
mud and sand flats to feed with incoming tides. There is a popular recreational fly-fishery for the 
bonefish, and similar to its larger relative the tarpon, their flesh has many small bones in it, and 
they are most often (now required in Florida waters) released after being caught on hook and 
line. 
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Stone Crab. This species is a popular recreational and commercial fishery in South Florida 
waters in the winter, their harvest season runs from October 15 to May 15. Crabbers are 
encouraged to remove the claws, which contain most of the meat on the crab, and release the 
live crab back into the water, where it can regenerate lost claws over time. 
Permit. Permit are larger fish, growing up to 4 feet in length and weighing up to 79 lbs., with 
elongated dorsal and anal fins, and a very laterally compressed body, making the fish seem tall 
and thin when viewed from the front, very similar in appearance to their smaller relative, the 
pompano. They are a popular sport fish and actively sought after in Biscayne Bay. They feed on 
crustaceans and molluscs. Although their flesh is edible, they are more often a catch-and-
release fish rather than kept for food. 
Snapper and Grouper. These species groups comprise an ecologically important complex of 
reef fishes with commercial and recreational value in the region. Groupers are a suite of mostly 
large, predatory fish that typically ambush their prey and swallow it whole, rather than bite it to 
pieces as a shark does. Some species, i.e. Warsaw groupers (Epinephelus nigritus) and Goliath 
groupers (E. itajara), can weigh well over 300 lbs; however, it is rare to find fishes of this size 
now-a-days due to overfishing. The life history characteristics of these slow-growing, late-
maturing, and long-lived species increase their vulnerability to overexploitation with long-term 
sustainability a concern due to slow recovery times. 
Snapper include a number of species locally, all from the family Lutjanidae. They are predatory 
fishes with elongated bodies, sharp canine teeth, and blunt or forked tails. Most species are 
schooling, unlike groupers which tend to live alone outside the breeding season. There are a 
number of snapper species in local waters, the red snapper (Lutjanus campechanus) is the 
most popular to fish, and is also the largest, reaching up to 50 lbs. 

2 . 1 2  S P E C I A L  S T A T U S  S P E C I E S  
The ROI (or Action Area as it is referred to for threatened and endangered species per 50 CFR 
402.02) is defined as “all areas to be affected directly or indirectly by the federal action and not 
merely the immediate area involved in the action.” (The terms ROI and Action Area are used 
interchangeably in this report.) The ROI includes all areas transited by dredging 
vessels/equipment, barges, and other vessels utilized including portions of the Outer 
Continental Shelf in and near the Shoal Area T1 and Shoal Area T2 borrowing sites to the 
shorelines of the Collier County including waters in and around the Marco Island and back-bay 
habitats of the Collier County. The ROI includes the area of anticipated circulation pattern shifts 
and potential water quality impacts. The ROI encompasses the Collier County beach habitats 
impacted by the beach nourishment any potential areas of direct and indirect impacts from the 
structural and nonstructural features of the alternatives. This includes areas of direct impact 
from the construction, operation, and maintenance of the structural and nonstructural features 
as well as the area of potential hydrologic and water quality impacts and noise impacts. The 
ROI includes the range of noise impacts as they pertain to special status species. 
This section provides a summary of the special status species and associated habitats including 
designated critical habitats that are known or have the potential to occur in the ROI. 
Biological assessments prepared for the NMFS and the U.S. Fish and Wildlife in accordance 
with Section 7 of the Endangered Species Act of 1973, as amended (ESA) are provided in the 
Environmental Appendix, Appendix D. 
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2 . 1 2 . 1  F e d e r a l l y  L i s t e d  S p e c i e s  a n d  C r i t i c a l  H a b i t a t s  
Animals and plants listed as endangered or threatened are protected under the ESA. According 
to the ESA, an “endangered species” is defined as any plant or animal species in danger of 
extinction throughout all or a substantial portion of its range. A “threatened species” is any 
species likely to become an endangered species in the foreseeable future throughout all or a 
substantial part of its range. “Proposed Species” are animal or plant species proposed in the 
Federal Register to be listed under Section 4 of the ESA. “Candidate species” are species for 
which the USFWS and NMFS have sufficient information on their biological status and threats to 
propose them as endangered or threatened under the ESA. Critical habitat is designated per 50 
CFR parts 17 or 226 and defines those habitats that are essential for the conservation of a 
federally threatened or endangered species and that may require special management and 
protection. 
Table 2-8 provides the federally listed species known or with the potential to occur in the ROI. 
There are no candidate species known or with the potential to occur in the project ROI. Piping 
Plover Critical Habitat, Smalltooth Sawfish Critical Habitat, West Indian Manatee Critical Habitat, 
and Loggerhead Sea Turtle Critical Habitat is located within portions of the ROI. 

Table 2-8. Federally listed species with the potential to occur in the Region of Influence (Fish 
and Wildlife Research Institute (FWRI) 2020; USFWS 2020) 

Taxonomic 
Category/Common 
Name 

Scientific 
Name Status 

Critical 
Habitat in 
Action Area 

Birds 

Piping plover 
Charadrius 
melodus T Y 

Red knot 
Calidris canutus 
rufa T N 

Wood stork 
Mycteria 
americana T N 

Fish 

Giant manta ray Manta birostris T N 

Gulf sturgeon 

Acipenser 
oxyrinchus 
desotoi T N 

Oceanic whitetip shark 
Carcharhinus 
longimanus T N 

Shortnose sturgeon Acipenser E N 
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Taxonomic 
Category/Common 
Name 

Scientific 
Name Status 

Critical 
Habitat in 
Action Area 

brevirostrum 

Smalltooth sawfish Pristis pectinata E Y 

Mammals 

Bryde’s whale 
Balaenoptera 

edeni E N 

North Atlantic right whale 
Eubalaena 

glacialis E N 

Sperm Whale 
Physeter 
macrocephalus E N 

West Indian Manatee 
Trichechus 
manatus T Y 

Reptiles 

American alligator 
Alligator 
mississippiensis T N 

American crocodile 
Crocodylus 
acutus E N 

Green sea turtle (North 
and South Atlantic 
DPS) Chelonia mydas T N 

Hawksbill sea turtle 
Eretmochelys 
imbricata E N 

Kemp's ridley sea 
turtle 

Lepidochelys 
kempii E N 

Leatherback sea turtle 
Dermochelys 
coriacea E N 

Loggerhead sea turtle 
(Northwest Atlantic 
Ocean DPS) Caretta caretta T Y 
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2 . 1 2 . 2  B i r d s  

P i p i n g  p l o v e r  
The piping plover is a small, sand-colored shorebird, measuring just over seven inches in length 
and primarily found along the sandy beaches of the Atlantic coastline (Alsop 2002). This species 
nests in the three separate geographic populations in the U.S.: the Great Plains states, the 
shores of the Great Lakes, and the shores of the Atlantic coast. Birds from all populations 
overwinter in Florida on the southern Atlantic and Gulf coasts in the U.S. (USFWS 1999). The 
piping plover is federally and state-listed as threatened, and recovery efforts are geared toward 
minimizing disturbance to their breeding and wintering areas. 
Piping plovers do not breed in Florida, but spend a large portion of the year overwintering there 
(USFWS 2019). They use beaches, as well as tidal sand and mudflats for foraging in ROI during 
winter months. Their diet includes polychaete marine worms, crustaceans, insects, and bivalve 
mollusks (Nicholls 1989), found on top of or just beneath the surface of moist or wet sand, mud, 
or shell. They are susceptible to human disturbance due to the nature of their habitat use. 
Increased use of beaches and tidal flats for recreation is of primary concern. Wintering piping 
plovers use a variety of habitat patches during fall through spring, moving among them 
according to changes in tide and weather. Protecting these habitat patches from disturbance is 
important to ensure that plovers are healthy when they begin their spring migration toward 
breeding grounds from March to May. 
On the Gulf Coast, preferred foraging areas include beaches, mudflats, and small inlets where 
they feed on various small invertebrates. Piping plovers begin to arrive at the wintering (non-
breeding) grounds in approximately mid-July and stay until May. 
In response to the declining nature of the population, the USFWS, established critical habitat 
regions for the wintering piping plovers in August 2001. Designated Piping Plover Critical 
Habitat is located in the ROI with most of the designated unit located at Tigertail Beach County 
Park located at the northwest side of Marco Island. In the ROI, this critical habitat northern 
border is on the north side of Big Marco Pass, including Coconut Island and all emerging sand 
bars. On the south side of Big Marco Pass, the critical habitat boundary starts at the north 
boundary of Tigertail Beach County Park and extends to just south of the fourth condominium 
tower south of the County Park. 
Within the ROI there is no piping plover breeding or nesting habitat. The sandy beaches and 
natural overwash areas in the ROI and those particularly near the Marco Island and Wiggins 
Pass inlet provide important overwintering piping plover habitat including foraging and resting 
grounds. 

R e d  K n o t  
The red knot is a medium-sized shorebird about 9 to 11 inches in length and is designated as a 
federally threatened species under the Endangered Species Act. Red knots migrate over 9,300 
miles every spring and fall (USFWS 2019). They overwinter in Florida between November and 
April, and prefer to forage in coastal habitats that include sand flats adjacent to inlets or passes, 
sandy mud flats along prograding spits (areas where the land rises with respect to the water 
level), ephemeral pools, and over wash areas. These substrate types have a richer infauna than 
the foreshore of high energy beaches and often attract large numbers of shorebirds. The ROI 
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serves as foraging grounds to overwintering red knots. 
The USFWS has not yet designated critical habitat for the red knot. There is no nesting or 
breeding habitat within the ROI, however, foraging may occur in the ROI. Red knots are thought 
to be vulnerable to the increasing threats of climate change that may impact the arctic tundra 
ecosystem in their breeding areas, coastal foraging habitats and other foraging habitats, and 
storm and weather changes (USFWS 2019). Within the past few years, the population is 
thought to have stabilized but still remains at low population levels (USFWS 2019). 

W o o d  S t o r k  
The wood stork is the only stork species breeding in the U.S. and was federally listed as 
endangered in 1984. The species was downlisted from endangered to threatened in June 2014, 
reflecting a successful conservation and recovery effort spanning three decades, though recent 
declines in nesting have been noted. Wood storks are large, long-legged wading birds, 
approximately about 45 inches tall, with a wingspan of 60 to 65 inches. The plumage is white 
except for black primaries and secondaries and a short black tail. The head and neck are largely 
unfeathered and dark gray in color. The bill is black, thick at the base, and slightly decurved. 
Immature birds have dingy gray feathers on their head and a yellowish bill. They feed primarily 
on small fish, capturing them when a fish touches their open bill, which they can snap shut with 
one of the quickest reaction times in vertebrates. Wood storks nest and breed in Collier County 
swamplands, with Corkscrew Swamp Sanctuary in Northern Collier County an important nesting 
site, along with the Everglades National Park. Wood stork nesting in this area, and in much of 
Florida, is in decline due to changes in precipitation and water management practices, resulting 
in less water in the sanctuary and drier habitat, which increases predation on nests. They 
typically prefer swamp, cypress and mangrove habitats, not beach or open water habitat. 
Shallow habitats and mangrove habitats in the Back-bay portions of the ROI serve as potential 
foraging and resting habitats for the wood stork. 

2 . 1 2 . 3  F i s h  

G i a n t  M a n t a  R a y  
On January 22, 2018, NOAA Fisheries published a final rule listing the giant manta ray as 
threatened under the ESA effective February 21, 2018 (83 FR 2916). The giant manta ray is the 
largest living ray, with a wingspan reaching a width of up to 9 m (29.5 feet), and an average size 
between 4-5 m (15-16.5 feet). Two large cephalic fins (rostra), used in feeding, protrude from 
the front of its head. They, like many other elasmobranchs, bear live young, for the manta they 
bear up to two pups per litter and reproducing only once every two to three years, a low 
replacement rate making them vulnerable to over-exploitation (NOAA Fisheries n.d.). The giant 
manta ray is found worldwide in tropical subtropical, and temperate seas. These slow-growing, 
migratory animals are circumglobal with fragmented populations. Giant manta rays make 
seasonal long-distance migrations, aggregate in certain areas and remain resident, or 
aggregate seasonally. Giant manta rays are seasonal visitors along productive coastlines with 
regular upwelling, in oceanic island groups, and near offshore pinnacles and seamounts. The 
timing of these visits varies by region and seems to correspond with the movement of 
zooplankton, current circulation and tidal patterns, seasonal upwelling, seawater temperature, 
and possibly mating behavior. They are typically found near coral and rocky reefs. Giant manta 
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rays primarily feed on planktonic organisms such as euphausiids, copepods, mysids, decapod 
larvae and shrimp, but also feed on fishes. When feeding, giant manta rays hold their cephalic 
lobes in an “O” shape and open their mouth wide, which creates a funnel that pushes water and 
prey through their mouth and over their gill rakers. They use many different types of feeding 
strategies, such as barrel rolling (doing somersaults repeatedly) and creating feeding chains 
with other mantas to maximize prey intake. 
The ROI would be anticipated to provide foraging grounds for the giant manta ray particularly in 
the hardbottom habitats located offshore of the Collier County beaches because of their 
preferred feeding grounds in reef habitats. It is uncertain if giant mantra rays are utilizing any of 
the ROI for breeding or nursery habitats. 

G u l f  S t u r g e o n  
Gulf sturgeon are a primitive, cartilaginous fish that can grow up to approximately 14 feet and 
have a heterocercal tail, similar to a shark, their backs are covered with large, bony scutes and 
they possess a number of barbels around their ventrally located mouth. They are benthic 
feeders and forage on a wide variety of organisms, typically molluscs and crustaceans, though 
they will eat fish and other animals. They inhabit estuarine to marine waters as juveniles and 
adults, with spawning occurring in freshwater rivers. 
Gulf sturgeon inhabit are found from the Suwannee River in Florida to the Pearl River on the 
boundary of Louisiana and Mississippi as shown in Figure 2-21 (The University of Southern 
Mississippi Gulf Coast Research Laboratory 2020). They spawn in upstream locations during 
the spring and young-of-the-year spend approximately 6–10 months feeding in the river as they 
migrate downstream (The University of Southern Mississippi Gulf Coast Research Laboratory 
2020). 
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Figure 2-21. Current range of the Gulf sturgeon (NOAA 2007) 

There is no known spawning habitat of the gulf sturgeon in Collier County nor any designated 
critical habitat. The presence of the Gulf sturgeon in waters offshore of Collier County would be 
very unlikely and rare occurrence as their typical, current range is located much further to the 
north along the Gulf coast though their historic range did once include local waters of Collier 
County. 

O c e a n i c  W h i t e t i p  s h a r k  
The oceanic whitetip is the first shark federally listed, as threatened in 2018. No critical habitat 
for this species has been designated at this time. This shark species is found in warm waters 
throughout the world’s oceans, including offshore U.S. waters, it is a long-lived, slow-growing 
species with an advanced age at maturation, making it particularly vulnerable to 
overexploitation. The primary reason for its decline is the sharkfin fishery as well as being 
caught in purse seing and longline fisheries as bycatch. It is a large, pelagic requiem shark with 
a stocky body and long, white-tipped rounded fins, which are larger than most other shark 
species. The shark’s nose is also rounded. The largest specimen caught was 13 feet long, 
individual sharks often exceed 10 feet in length and over 300 pounds in weight. It feeds mainly 
on pelagic cephalopods and bony fish, though it will eat other prey if opportunity presents. Its 
mating season locally is in early summer, with females being viviparous, giving birth after a 
gestation period of one year to up to 15 live young averaging 24 inches in length. 
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This species would be expected to potentially occur in the ROI only in far offshore waters where 
it could potentially be foraging. This species prefers surface waters so its presence would be 
likely only in the far offshore portions of the ROI in surface waters. There is no known breeding 
or nursery habitat in the ROI. 

S h o r t n o s e  S t u r g e o n  
The shortnose sturgeon is federally listed as endangered throughout its range. The shortnose 
sturgeon is one of the smallest sturgeons with a body length of three to four and a half feet in 
total length and up to 60 pounds in weight. They are similar to sharks in body shape, having a 
cartilaginous skeleton and a heterocercal tail, though their skin is partly covered by large, bony 
scutes. It has barbels on either side of its ventrally located mouth, and feeds primarily on 
benthic fauna. They are anadromous, similar to their larger cousin the Gulf sturgeon, commonly 
living in estuarine waters and migrating upriver to fresh water to spawn. They are rarely found in 
oceanic waters. The current range of the shortnose sturgeon is provided in Figure 2-22. 

Figure 2-22. Current range of the shortnose sturgeon (NOAA n.d.a) 

The ROI would not be a preferred habitat of the shortnose sturgeon and is outside of its typical, 
current range. Therefore, we would not anticipate that this species to occur in the ROI. 

S m a l l t o o t h  S a w f i s h  
Smalltooth sawfish are large, shark-like fish that are one of several living species in the sawfish 
family. On April 1, 2003 NOAA placed the smalltooth sawfish on the Endangered Species List, 
making it the first marine fish species to receive protection under the Endangered Species Act. 
They get their name from the long, flattened “saw”, rimmed by dozens of teeth, that protrudes 
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anterior from its head. 
A sawfish uses its saw to stir up muddy or sandy bottoms to find and injure prey. Smalltooth 
sawfish may grow to more than 18 feet long and may live more than 20 years (Poulakis and 
Seitz 2004). They have been historically caught as bycatch in commercial and recreational 
fisheries throughout their range; however, such bycatch is now rare due to population declines 
and population extirpations (Poulakis and Seitz 2004). There has never been a reported take of 
a smalltooth sawfish from previous dredging/beach nourishment projects in the offshore Collier 
County habitats. 
The following figure illustrates the estimated range of the smalltooth sawfish. Within the western 
Atlantic, they have historically ranged from New York to Brazil, including the Gulf of Mexico and 
Caribbean Sea. Smalltooth sawfish are found estuarine and coastal habitats such as bays, 
lagoons, rivers, offshore beaches, and reef habitats (NOAA n.d.b). Currently, their distribution 
has extended to peninsular Florida and, within that area, they can only be found with any 
regularity off the extreme southern portion of the state. 

Figure 2-23. Estimated range of the smalltooth sawfish (NOAA n.d.b ) 

Juvenile smalltooth sawfish inhabit estuaries including shallow portions of bays, lagoons, and 
rivers (NOAA n.d.b). Once they reach approximately seven years old, they move from the 
shallow, estuarine habitats to more coastal habitats (NOAA n.d.b). Larger juveniles and adult 
smalltooth sawfish inhabit estuaries, offshore beach habitats, and reefs habitats (NOAA n.d.b). 
In the ROI, smalltooth sawfish would have the potential to occur in the back-bay estuarine 
habitats (NOAA personal communication) that could potentially be used as breeding, nursery, 
and foraging habitat. Mangroves, which are preferential nursery habitat for the smalltooth 
sawfish, are found throughout the ROI in the back-bay habitats. Smalltooth sawfish also have 
the potential to occur in the offshore habitats of the ROI and habitats flanking the Marco Island. 
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Smalltooth sawfish critical habitat located in Florida is depicted in the following figure. The only 
portion of the ROI within designated critical habitat is the area flanking the eastern portion of 
Marco Island. 

Figure 2-24. Smalltooth sawfish designated critical habitat (NOAA 2019) 

2 . 1 2 . 4  M a m m a l s  

B r y d e ’ s  W h a l e s 
The Gulf of Mexico subspecies of Bryde’s Whale (Balaenoptera edeni) was listed as federally 
endangered by NOAA in 2019, and is also protected under the Marine Mammal Protection Act 
(NOAA 2019a). Adults grow to approximately 43 feet (13 meters) in length, with females 
generally reaching larger sizes than males (Wursig 2017). Their bodies are blue-black above 
and white below and have a small, abrupt, falcate dorsal fin. The three dorsal ridges on their 
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heads are a diagnostic characteristic for positively identifying Bryde’s Whale from the other 
species in family Balaenopteridae. The species is largely distributed in tropical waters of the 
Indian, Pacific, and Atlantic Oceans, with global population estimates ranging between 30,000-
50,000 individuals. The most recent best abundance estimate for the Gulf of Mexico subspecies 
is 33 whales (coefficient of variation=1.07), with a minimum population estimate of 16 whales 
(NOAA 2018); these estimates were generated from a summer 2009 line-transect abundance 
survey dedicated to oceanic cetaceans in the northern Gulf of Mexico. At this time, data on the 
status of this population(s) are insufficient to detect abundance trends over time. 
Sightings and acoustic detections of this subspecies occur almost exclusively in the 
northeastern Gulf, along the continental shelf break between 100 – 400 meters depth (Figure 3-
5; Wursig 2017; NOAA 2018). As shown in the following figure, generally, groups of Bryde’s 
Whales are understood to be feeding aggregations consuming shoals of small pelagic fishes. 
This tropical species tends to breed and calve year-round and do not engage in long migrations. 
There are no known Bryde’s Whale breeding grounds in the ROI. Therefore, the compilation of 
best available survey data indicate they are unlikely and not anticipated to occur in the ROI 
(Wusig 2017; NOAA 2018). 

Figure 2-25. Distribution of the Gulf of Mexico subspecies of Bryde’s Whale as depicted by 
Wursig (2017), based on sightings survey data from 1996-2001 and 2003-2004. 

N o r t h  A t l a n t i c  R i g h t  W h a l e  
The North Atlantic Right Whale (Eubalaena glacialis) was listed as federally endangered in 
1970, and is also protected under the Marine Mammal Protection Act. They have mostly black 
bodies and sometimes irregular white chest patches, V-shaped spouts, no dorsal fin, deeply-
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notched tails, and relatively short paddle-shaped pectoral flippers (NOAA 2019a). Adults can 
grow to 52 feet (16 meters) in length. The western North Atlantic Right Whale population ranges 
primarily between the calving grounds off the Southeast U.S. coast up to their feeding grounds 
off the Northeast U.S. and Canadian coast. In 2016, NOAA issued a final rule on Critical Habitat 
for the North Atlantic Right Whale that encompassed two areas that reflected these distinct 
resource uses and life stages (81 FR 4837; Figure 3-6). 
The following figures show most recent stock assessment by NOAA reported a western North 
Atlantic Right Whale population estimate of 451 individuals (95 percent credible intervals 434-
464) (NOAA 2019b). These estimates are based on data from extensive sighting records and 
considerable survey efforts throughout its range dating back to approximately 1990 (NOAA 
2019b, NOAA 2020). These data have also been helpful in describing population trends over 
time, such as recent decreases between 2011 and 2016. These extensive data sets also 
indicate that North Atlantic Right Whale occurrences in the Gulf of Mexico are rare and patchily 
distributed; however, several sightings were reported in January 2018 and March 2020 from the 
ROI (NOAA 2020). However, because of the preferred offshore preference of this species, any 
occurrences of the Atlantic right whale would be anticipated to be rare and unlikely. 
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Figure 2-26. Final Critical Habitat was delineated in two areas for the North Atlantic Right 
Whale reflecting separate and distinct resource uses, including foraging area off of the 
Northeast U.S. coast (top map) and a calving area off of the Southeast U.S. coast (bottom 
map) (NOAA 2019c) 
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Figure 2-27. Distribution of North Atlantic Right Whale sighting records from 2010 – 2020 
collected by North Atlantic Right Whale Consortium and collated by NOAA (NOAA 2020) 

S p e r m  W h a l e  
The sperm whale was federally listed as endangered in 1970, and is also protected under the 
Marine Mammal Protection Act and worldwide by international whaling agreements. A large 
male may grow to more than 60 feet (18 meters), females up to about 40 feet (12 meters). The 
sperm whale is the largest of all toothed-whale species. It has a blunt, rectangular-shaped head 
with large teeth in the lower jaw for feeding on fish and squid, including deep-water giant squid 
that grow up to 50 feet long. The sperm whale occurs throughout the world's oceans and in the 
Mediterranean Sea. Prior to whaling, sperm whales may have numbered 1.1 million worldwide, 
according to the American Cetacean Society. Today the number is perhaps 300,000. A small 
population of fewer than 1,500 sperm whales lives in the Gulf of Mexico; the species was much 
more numerous there before whaling put a dent in its numbers. Studies have found that gulf 
whales are a distinct population—they use combinations of calls different from those of other 
sperm whale populations and are smaller in size, probably an adaptive response to the 
limitations of their habitat and its food sources. The sperm whale prefers ice-free waters at least 
3,300 feet (1,000 meters) deep. 
Sperm whales are widely distributed throughout the world’s oceans but typically occur prefer 
waters deeper than approximately 1,640 feet because of their habit of seeking largely deep-
diving squid and fishes (Wusig 2007). Therefore, it would not be anticipated that the ROI would 
not provide preferential foraging or migratory grounds for sperm whales. There is no known 
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sperm whale breeding grounds in the ROI. The following figures show a compilation of sperm 
whale survey data further indicates they would not likely be anticipated to occur in the ROI 
(Wusig 2007; Ocean Conservancy 2003). 

Figure 2-28. Distribution of sperm whale sightings from 1996-2001; 2003-2004 (Wusig 2007) 

Figure 2-29. Sperm whale range in the Gulf of Mexico, red being the highest frequency of 
encounters, followed by orange, yellow, and light blue. (Ocean Conservancy 2013) 
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W e s t  I n d i a n  M a n a t e e  
The West Indian manatee is a large, fully aquatic mammal found throughout the Caribbean 
Basin, being commonly found in Florida waters with a few individuals migrating seasonally 
(manatee cannot tolerate water colder than approximately 68°F) as far north as Chesapeake 
Bay. Today, the range-wide population is estimated to be at least 13,000 manatees, with more 
than 6,500 in the southeastern U.S. and Puerto Rico. When aerial surveys began in 1991, there 
were an estimated 1,267 manatees in Florida. Today there are more than 6,300 in Florida, 
representing a significant increase over the past 25 years. West Indian manatees are federally 
listed as threatened. Manatees are large, elongated marine mammals with one set of paired 
flippers and a large, spoon-shaped tail. They can reach lengths of over 14 feet and weights of 
over 3,000 pounds. Manatees are typically greyish brown in color. They have sparse hairs 
spread across their bodies, with bristles about the muzzle. They are herbivorous, eating a wide 
variety of seagrasses. Due to this, they are often found in shallow coastal and estuarine into 
fresh waters (they require fresh water for drinking), where they are in danger of being struck by 
boats, a fairly common occurrence. Manatee critical habitat is found in the Action Area in the 
nearshore and back-bay habitats of Collier County. 
Figure 2-30 provides the estimated range of the West Indian manatee. The aquatic portions of 
the ROI would contain manatee habitat and it is anticipated the back-bay habitats would provide 
preferential manatee habitat. These areas would be anticipated manatee foraging grounds and 
potentially breeding and calving grounds as portions of these areas contain seagrass 
populations. 
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Figure 2-30. Estimated range of the West Indian manatee (USFWS 2019a) 

Figure 2-31 provides the West Indian Manatee Critical Habitat found in Florida. The aquatic 
portions of the ROI are designated critical habitat. 
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Figure 2-31. Designated West Indian Manatee Critical Habitat (USFWS 2019a) 
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2 . 1 2 . 5  R e p t i l e s  

A m e r i c a n  A l l i g a t o r  
The American alligator is federally protected under the Endangered Species Act as a threatened 
species due to similarity in appearance to the American crocodile. Both species are native to 
Florida. The American alligator can be distinguished from the American crocodile by a broad 
snout with no lower teeth visible when their jaw is closed. Alligators prefer fresh water lakes, 
and slow-moving rivers and associated wetlands, but are occasionally found in brackish water 
habitats (USFWS 2019). The species ranges from east Texas and Oklahoma in the west 
through to North Carolina to Florida in the east. Alligators are opportunistic feeders. Juveniles 
consume small fish, amphibians, invertebrates, and insects; while adults consume fish, snakes, 
turtles, small mammals, and birds. Alligators mate in May and June, and nest from June through 
September. Since alligators are ectothermic, they hide in burrows and become dormant in 
temperatures below 55°degrees Fahrenheit. There is no critical habitat for this species within 
the ROI. 
There is the potential for this species to occur in the back-bay habitats in the ROI. These 
habitats provide potential foraging grounds for the American alligator. 

A m e r i c a n  C r o c o d i l e  
American crocodile inhabits coastal waters of extreme south Florida in the U.S., as well as 
waters further south outside the territorial bounds of the U.S. There is a large extent of critical 
habitat in southern Florida for the crocodile, encompassing water from Turkey Point off 
Homestead in eastern Florida, including all embayments and inshore waters along the Florida 
Keys, ending at Long Key, then extending northwestward to Cape Sable. However, in the ROI in 
Collier County there is no designated American Crocodile Critical Habitat. In the local area, 
crocodiles primarily inhabit mangrove swamps, though can be found in other areas such as 
shorelines, muflats, nearshore salt waters and other types of swamps, both estuarine and fresh. 
Crocodiles have a higher salinity tolerance than alligators, and tend to inhabit more estuarine 
waters though they can be found in fresh water. Impacts to this species that have reduced its 
numbers are primarily hunting, nest disturbance and loss of habitat. 
There has been a gradual increase in numbers since crocodiles were listed as federally 
endangered in 1975, when only about 300 adults were inhabiting Florida waters, to over 2,000 
adults today, allowing an upgrade to federally threatened in 2007. American crocodiles are a 
large crocodilian, adults reach an average length of 3.8 m, though larger adults exceeding 4.0 m 
are occasionally found. Compared to the American alligator, the American crocodile may be 
distinguished by its longer, narrower, more tapered snout and the exposed fourth tooth of the 
lower jaw, as alligators lack this feature. Females reach maturity in approximately 10-13 years, 
and typically nest only once/year, laying a clutch of on average 38 eggs (8-56). Adults, 
juveniles, and hatchlings are all opportunistic feeders, consuming a wide range of prey 
depending on size. Hatchlings require low-salinity water (≤4 parts per thousand), juveniles and 
adults are much more tolerant of higher salinities due to their salt glands, which allow them to 
osmoregulate in higher salinity waters, similar to sea turtles, which allows them to exploit a 
wider range of habitat than alligators. 
Within the ROI, the American crocodile could potentially occur in aquatic habitats and could 
potentially use the ROI for foraging grounds. It would not be anticipated to occur in the far 
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offshore habitats in the Gulf of Mexico in the ROI but rather the Back-Bay and nearshore coastal 
habitats. 

2 . 1 2 . 6  S e a  T u r t l e s  

G r e e n  S e a  T u r t l e  
The green sea turtle was listed as endangered in Florida, and threatened elsewhere in the U.S., 
in July 1978. However, on April 6, 2016, NMFS superseded this with a Federal Register 
announcement of 11 worldwide DPSs for this species, the North Atlantic DPS being inclusive of 
this region. The range of this DPS extends from the boundary of South and Central America, 
north along the coast to include Panama, Costa Rica, Nicaragua, Honduras, Belize, Mexico, 
and the United States East Coast. The range extends due east across the Atlantic Ocean to 
include a portion of the west coast of Africa. It was re-listed as a threatened species (Federal 
Register, 81 FR 20057). 
Green turtles are one of the largest of the hard-shelled sea turtles, but have a comparatively 
small head. Its carapace is smooth with shades of black, gray, green, brown, and yellow. Adults 
can grow to three feet in length and weigh up to 300 pounds. Juveniles are omnivorous feeding 
on both benthic invertebrates as well as algae and sea grasses. Adults are generally 
herbivorous, feeding on algae and sea grasses. They occur seasonally in mid-Atlantic waters 
such as the Chesapeake Bay and the Long Island Sound, which serve as foraging and 
developmental habitat. The principal feeding areas for the species are the west coast of Florida, 
the Florida Keys, and the Yucatan Peninsula. 
The most important nesting grounds for the Western Atlantic population remains in Costa Rica. 
In the U.S., nesting mostly occurs in Florida, although it has recently been recorded in North 
Carolina, at Bald Head Island and the Cape Hatteras National Seashore. 
Adults, juveniles, and hatchlings have the potential to occur in the aquatic portions of the ROI. 
As they are primarily herbivorous as adults, they prefer shallow, nearshore waters where 
seagrasses can grow. We would anticipate the back-bay areas of the ROI to provide preferential 
foraging grounds for the green sea turtle in the ROI. 
There is no critical habitat for the green sea turtle in Collier County. Its critical habitat in the U.S. 
is confined to Puerto Rico. Within the ROI, the beach habitats provide nesting grounds for the 
green sea turtle. Table 2-9 provides a summary compilation of sea turtle nesting data (all 
reported species including green sea turtles) in Collier County. From 2010-2019, a total of 47 
green sea turtle nests were reported in the Collier County with most of the nesting concentrated 
at the Keewaydin Island. While the ROI includes beach habitats with previous reported nesting, 
the Collier County beaches reported fairly low numbers of green sea turtles as compared with 
other areas to the north of these beaches and those on the Atlantic coastal habitats in Florida as 
shown in the following figure. Percentage of total Collier County nest counts are included beside 
Loggerhead and Green Sea Turtle counts. Beaches are ordered from north to south. 
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Table 2-9. Loggerhead, Green, Leatherback, Hawksbill, and Kemp’s Ridley Sea Turtle 
summed nest counts from 12 Collier County beaches based on 2010-2019 survey data (FWRI 
2020) 

Beach Loggerhead Green Leatherback Hawksbill Kemp's 
Ridley 

Barefoot Beach Pr 1,829 13% 0 0% 0 0 0 

Wiggins Pass State 
Park 421 3% 0 0% 0 0 0 

Vanderbilt Beach 1,784 13% 0 0% 0 0 0 

Clam Pass Park 427 3% 0 0% 0 0 0 

Parkshore Beach 1,160 8% 1 2% 0 0 0 

Naples Beach 1,578 12% 5 11% 0 0 0 

Keewaydin Island 
(North) 1,269 9% 14 30% 1 0 0 

Keewaydin Island 
(South) 2,070 15% 27 57% 0 0 0 

Sea Oat Island 134 1% 0 0% 0 0 0 

Marco Island 806 6% 0 0% 0 0 0 

Ten Thousand Isls 
Nwr 1,088 8% 0 0% 0 0 0 

Cape Romano 1,135 8% 0 0% 0 0 0 

Collier County 
Total 13,701 47 1 0 0 
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Figure 2-32. Green sea turtle nest density classification, 2011-2015 (FWRI 2015) 

H a w k s b i l l  S e a  T u r t l e  
The hawksbill sea turtle, listed as endangered on June 2, 1970, is one of the smallest sea 
turtles of the Gulf of Mexico weighing only 95-165 lb (43-75 kg) as an adult and ranging in size 
from approximately 62.5 to 94.0 cm straight carapace length. Hawksbills have a hawk-like beak 
(from which their name originates). Hawksbills are found worldwide in tropical and subtropical 
seas where they inhabit shallow coastal areas, lagoons, and coral reefs. Being omnivores, 
hawksbills feed primarily on invertebrates including sponges, benthic crustaceans, tunicates, 
bryozoans, algae, and mollusks. 
We would anticipate the aquatic portions of the ROI to provide potential foraging habitats for the 
hawksbill sea turtle, notably the offshore hardbottom habitats. No hawksbill sea turtles have 
ever been documented as nesting in Collier County and there is no designated critical habitat in 
the ROI. 

K e m p s  R i d l e y  S e a  T u r t l e  
The Kemp’s ridley sea turtle is listed as endangered throughout its range. It is a small-to-
medium-sized turtle with a nearly circular shell, weighing up to 100 pounds and reaching up to 
2.3 feet in length (USFWS 2019). Primarily a Gulf of Mexico species, it inhabits marine coastal 
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waters with sand or mud bottoms. Juveniles frequent bays. Kemp’s ridley sea turtles are 
omnivores, but feed primarily on crabs, small animals, plants, and even discarded by catch. The 
biggest threat to this species is accidental capture in commercial fisheries (shrimp trawls, long 
lines, finfish trawls, beach seines, gill nets, etc.) (Schmid and Barichivich 2006). 
Ninety-five percent of worldwide Kemp’s ridley nesting occurs in Tamaulipas, Mexico (NOAA 
2019). Nesting occurs on Gulf beaches in south Texas and northern Mexico between April and 
July, although a few nests have been confirmed in Florida, the Carolinas, and Virginia. 
We would anticipate the aquatic portions of the ROI to provide potential foraging habitats for the 
Kemp’s ridley sea turtle, notably the offshore hardbottom habitats. No Kemp’s ridley sea turtles 
have ever been documented as nesting in Collier County (FWRI 2020) and there is no 
designated critical habitat in the ROI. 

L e a t h e r b a c k  S e a  T u r t l e  
Leatherback sea turtles, listed as an endangered species on June 2, 1970 (35 FR 8491), are 
generally distributed circumglobally. This species has been known to migrate into deep, pelagic, 
colder and offshore waters more than any other sea turtle species (Lazell 1980; Shoop and 
Kenney 1992; Bleakney 1965). They have a specialized heat retention circulation that allows 
them to maintain a higher core body temperature and swimming muscle temperature while 
inhabiting waters that would cold stun other species of sea turtles. Leatherbacks predominantly 
feed upon gelantinous zooplankton such as salps and jellyfish. Feeding usually takes place 
throughout the water column from the surface to depths as far as 1,200 m (Eisenberg and 
Frazier 1983; Davenport 1988). 
Leatherbacks are most commonly associated with the offshore waters of the Gulf of Mexico, 
occurring in waters beyond the 50 meter isobath. They utilize these deep waters for feeding, 
resting, and as migratory corridors (Landry and Costa 1999). 
Nesting occurs regularly in Puerto Rico, the U.S. Virgin Islands, and along the Atlantic coast of 
Florida. Leatherback nesting, with the exception of one false crawl on Sanibel Island, has been 
documented without any consistency in either Collier or Lee Counties (FWRI 2020). 
Within the ROI we would anticipate aquatic portions of the ROI, namely the offshore locations to 
provide potential foraging, resting, and migratory habitat. The use of any of the beach habitat as 
nesting habitat would be very rare and not likely anticipated based on the nesting survey data 
collected to date. 

L o g g e r h e a d  S e a  T u r t l e  
The loggerhead sea turtle was listed as threatened in July 1978. The loggerhead is the most 
abundant species of sea turtle in U.S. waters. The Northwest Atlantic Distinct Population of 
loggerhead is found in temperate and subtropical waters, from Florida to Cape Cod. 
Loggerheads occur in waters from beach to beyond continental shelf, in a range of habitats 
including offshore waters, continental shelves, bays, estuaries, and lagoons. They have been 
observed in waters with surface temperatures of 7°C to 30°C, but water temps of greater than 
11°C are most favorable. They occur year-round in the ocean waters of North Carolina, South 
Carolina, Georgia, and Florida. 
Loggerheads were named for their relatively large heads. They have powerful jaws that enable 
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them to feed on hard-shelled prey, such as whelks and conch. They eat a wide variety of 
invertebrates, concentrating on shellfish, both molluscs and crustaceans. Their carapaces are 
slightly heart-shaped and reddish-brown in adults and subadults, while the undersides are 
generally a pale yellowish color. The neck and flippers are usually dull brown to reddish brown 
on top and medium to pale yellow on the sides and bottom. Adults can reach lengths of an 
average of three feet and approximately 200 pounds (USFWS 2015). 
The majority of the loggerhead nesting occurs on beaches of the southeastern U.S. Within its 
range, nesting season occurs late April to early September and hatching season late June 
through early November. Locally, nesting peaks in the summer, with a mean clutch size of 100-
126 eggs, with females laying on average 4.1 nests/season. Sea turtles in Collier County have 
previously nested both on nourished and non-nourished beaches and no documented 
preference of sea turtle nesting for non-nourished beaches has ever been documented in Collier 
County. Table 2-9 provides the documented loggerhead sea turtle nesting data from Collier 
County from 2010-2019. During this timeframe, a total of 13,701 loggerhead nests were 
documented on beaches throughout the Collier County documenting the significance of this 
nesting habitat for loggerhead sea turtles. 
Due to the significance of the nesting habitat in the Collier County beaches, portions of the 
beach habitat in the ROI have been designated as Loggerhead Sea Turtle Critical Habitat as 
shown in the following figure. All beach portions of the ROI located north of the Doctor’s Pass 
Inlet are in designated Loggerhead Sea Turtle Critical Habitat. 
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Figure 2-33. Index Map of Critical Habitat Units for the Northwest Atlantic Ocean Loggerhead 
Sea Turtle Distinct Population Segment (USFWS 2014) 
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In addition to the nesting habitat in the ROI, the aquatic portions of the ROI provide sea turtle 
foraging and migratory habitat. 
Juveniles are omnivorous and forage on crabs, mollusks, jellyfish, and vegetation at or near the 
surface. Subadults and adults are primarily coastal dwelling and typically prey on benthic 
invertebrates such as mollusks and decapods crustaceans in hard bottom habitats. The 
loggerhead is a long-lived species with an average life span of 57 years (NMFS 2012). 
Threats to species include by-catch in fisheries, interactions with vessels and dredges, oil spills, 
and other marine pollution in the water; and habitat loss, nesting predation or disturbance that 
affects eggs, hatchlings, and nesting females on land. Based on a five-year status review of the 
species, which discussed a variety of threats to loggerheads including climate change, NMFS 
and USFWS determined that they should not be delisted or reclassified. A NMFS model in 2009 
had suggested that the populations are most likely declining, although overall nesting population 
remains widespread, and the trend for nesting population appears to be stabilizing (NMFS 
2012). 

2 . 1 2 . 7  S t a t e  L i s t e d  S p e c i e s  
Federally listed species are included on the Florida Endangered and Threatened Species List 
as Federally Designated Endangered, Federally Designated Threatened, Federally Designated 
Threatened Due to Similarity of Appearance, or Federally Designated Nonessential 
Experimental Population species. Additional species specifically designated by the Florida Fish 
and Wildlife Commission are included on the Florida Endangered and Threatened Species List 
as State designated Threatened species and are listed in the Florida Administrative Rule 68A-
27.003. 
Federally listed species are also designated as state listed species in Florida. Therefore, all of 
the endangered and threatened species provided in Table 2-9 are also designated as state 
listed species with the same respective listing classification. 
Additional species listed by the FWC are included on the Florida Endangered and Threatened 
Species List as State designated Threatened species. The ROI provides habitat for several 
state listed species besides those already described in Table 2-10. State listed species with the 
potential to occur in the ROI are provided in Table 2-11. 
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Table 2-10. Additional state listed species with the potential to occur in the Region of Influence 

Taxonomic Category/Common Name Scientific Name Status 

Birds 

American oystercatcher Haematopus palliatus Threatened 

Black skimmer Rynchops niger Threatened 

Least tern Sterna antillarum Threatened 

Limpkin Aramus guarauna Threatened 

Reddish egret Egretta rufescens Threatened 

White-crowned pigeon Patagioenas leucocephala Threatened 

Mammal 

Everglades mink Mustela vison evergladensis Threatened 

B a l d  E a g l e s  P r o t e c t e d  u n d e r  t h e  A m e r i c a n  B a l d  a n d  G o l d e n  
E a g l e  A c t  o f  1 9 7 2  
Previously listed as federally endangered, the bald eagle (Haliaeetus leucocephalus) has made 
a remarkable comeback and is no longer federally listed. It is currently protected under the 
American Bald and Golden Eagle Act, and the Migratory Bird Treaty Act (MBTA). Bald eagles 
breed throughout much of Canada and Alaska, in addition to scattered sites across the lower 48 
states, from California to the southeastern U.S. coast and Florida. Wintering habitat covers most 
of the contiguous U.S., with some year-round distribution in the northwest. Northern birds return 
to breeding grounds as soon as weather and food availability permit, generally between January 
and March. 
A large raptor, the bald eagle has a wingspread of about seven feet. Adults have a dark brown 
body and wings, white head and tail, and a yellow beak. Juveniles are mostly brown with white 
mottling on the body, tail, and undersides of wings. Bald eagles typically breed and winter in 
forested areas adjacent to large bodies of water. However, such areas must have an adequate 
food base, perching areas, and nesting sites. Throughout its range, it selects large, super-
canopy roost trees that are open and accessible. Nests are constructed from an array of sticks 
placed in an interwoven pattern. Other materials added as fillers may include grasses, mosses, 
and even corn stalks. Nests are massive; often exceeding several thousand kilograms in weight. 
The USFWS National Bald Eagle Management Guidelines (2007) are used to assess potential 
effects to nesting bald eagles and provides management guidelines to avoid impacts to nesting 
bald eagles (USFWS 2007). To avoid disturbing bald eagles, a nest buffer is recommended 
between the human activity and the nest where applicable. Human impacts are considered 
detrimental to nesting success within the primary buffer and within the secondary buffer, human 
impacts are thought to impact the quality of the primary nest buffer. The primary buffer is a 
distance of 330 ft. from the nest and the secondary buffer is a distance of 660 ft. from the nest. 
Human activities that are considered detrimental to breeding activities (e.g. development, 
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logging, use of toxic chemicals, etc.) are to be limited within the primary buffer and those that 
could impact the integrity of the primary buffer are restricted within a secondary buffer (e.g. 
developments, roadways, etc.). Per the management guidelines, a nest buffer of 2,640 ft. is 
recommended from the nest for loud, disturbing noises such as those caused by blasting and 
other loud, intermittent noises. 
Florida has one of the densest concentrations of nesting bald eagles in the lower 48 states, with 
an estimated 1,500 nesting pairs. Concentrations of nesting territories are clustered around 
several significant lake, river, and coastal systems throughout the state, including those in 
Collier County. Figure 2-34 depicts bald eagle nesting sites in the ROI and surrounding areas 
(FWC 2016). The nesting sites in Collier County are concentrated but distributed throughout the 
Back-Bay portions of the ROI. The ROI also serves to provide foraging and resting habitat as 
well for the bald eagle. 

Figure 2-34. Bald eagle nesting sites (FWC 2016) 

S p e c i e s  P r o t e c t e d  u n d e r  t h e  M i g r a t o r y  B i r d  T r e a t y  A c t  a n d  
E O 1 3 1 8 6  
The Migratory Bird Treaty Act (MBTA) and Executive Order 13186 (EO) requires agencies to 
protect and conserve migratory birds and their habitats. Any activity that results in the take of 
migratory birds or eagles is prohibited unless authorized by the USFWS. 
Migratory birds nest throughout North America, some as far north as the Arctic. In late summer 
and fall, they migrate south for the winter. Some winter in the southern U.S., Mexico, the 
Caribbean or Central America while others go as far as South America. Each spring they return 
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north to their breeding grounds. Many migratory songbirds, shorebirds, and raptors rest and 
refuel in the area during their spring and fall migrations. Others winter south and return to the 
watershed each spring to breed. 
Migratory birds are defined as those described by the USFWS in the 50 CFR 10.13 and consist 
of species that that belongs to a family or group of species in the United States as well as 
Canada, Japan, Mexico, or Russia. Most birds native (naturally occurring in the U.S.) to the U.S. 
belong to a protected family and are protected by the MBTA. A species qualifies for protection 
under the MBTA if it meets one or more of the following four criteria: 

(1) It belongs to a family or group of species named in the Canadian convention of 1916, as 
amended in 1996; (b) specimens, photographs, videotape recordings, or audiotape 
recordings provide convincing evidence of natural occurrence in the United States or its 
territories; and (c) the documentation of such records has been recognized by the 
American Ornithologists Union or other competent scientific authorities. 

(2) It belongs to a family of group of species named in the Mexican convention of 1936, as 
amended in 1972; (b) specimens, photographs, videotape recordings, or audiotape 
recordings provide convincing evidence of natural occurrence in the United States or its 
territories; and (c) the documentation of such records has been recognized by the AOU 
or other competent scientific authorities. 

(3) It is a species listed in the annex to the Japanese convention of 1972. 
(4) It is a species listed in the appendix to the Russian convention of 1976. 
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Table 2-11. Migratory Birds Known or with the Potential to Occur in the Region of Influence 
(USFWS 2020) 

Common Name Scientific Name 
American Kestrel Falco sparverius paulus 
American Oystercatcher Haematopus palliatus 
Bachman's Sparrow Aimophila aestivalis 
Bald Eagle Haliaeetus leucocephalus 
Black Scoter Melanitta nigra 
Black Skimmer Rynchops niger 
Black-legged Kittiwake Rissa tridactyla 
Black-whiskered Vireo Vireo altiloquus 
Bonaparte's Gull Chroicocephalus philadelphia 
Brown Pelican Pelecanus occidentalis 
Clapper Rail Rallus crepitans 
Common Ground-dove Columbina passerina exigua 
Common Loon Gavia immer 
Common Tern Sterna hirundo 
Double-crested Cormorant Phalacrocorax auritus 
Dunlin Calidris alpina arcticola 
Great Black-backed Gull Larus marinus 
Herring Gull Larus argentatus 
King Rail Rallus elegans 
Least Tern Sterna antillarum 
Lesser Yellowlegs Tringa flavipes 
Limpkin Aramus guarauna 
Magnificent Frigatebird Fregata magnificens 
Mangrove Cuckoo Coccyzus minor 
Northern Gannet Morus bassanus 
Prairie Warbler Dendroica discolor 
Prothonotary Warbler Protonotaria citrea 
Razorbill Alca torda 
Red-breasted Merganser Mergus serrator 
Red-headed Woodpecker Melanerpes erythrocephalus 
Reddish Egret Egretta rufescens 
Ring-billed Gull Larus delawarensis 
Royal Tern Thalasseus maximus 
Ruddy Turnstone Arenaria interpres morinella 
Semipalmated Sandpiper Calidris pusilla 
Short-billed Dowitcher Limnodromus griseus 
Short-tailed Hawk Buteo brachyurus 
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Surf Scoter Melanitta perspicillata 
Swallow-tailed Kite Elanoides forficatus 
Whimbrel Numenius phaeopus 
White-crowned Pigeon Patagioenas leucocephala 
White-winged Scoter Melanitta fusca 
Willet Tringa semipalmata 
Wilson's Plover Charadrius wilsonia 
Yellow Warbler Dendroica petechia gundlachi 

2 . 1 2 . 8  M a r i n e  M a m m a l s  
The Marine Mammal Protection Act of 1972, as amended (MMPA) prohibits, with certain 
exceptions, the “take” of marine mammals in U.S. waters and by U.S. citizens on the high seas, 
and the importation of marine mammals and marine mammal products into the U.S. All marine 
mammals in the U.S. are afforded protection under the MMPA. 
The term “take” per the MMPA is defined as harass, hunt, capture, or kill, or attempt to harass, 
hunt, capture or kill any marine mammal. For most activities “harassment” refers to the act of 
pursuit, torment, or annoyance which: 

• Can injure a marine mammal or a marine mammal stock in the wild which is referred to 
as Level A Harassment; or 

• Has the potential to disturb a marine mammal or marine mammal stock in the wild by 
disrupting behavioral patterns that include but are not limited to the following: migration, 
breathing, nursing, breeding, feeding or sheltering which is referred to as Level B 
Harassment. 

In reference to the MMPA, a marine mammal refers is a species found in the U.S. that is 
classified into one of the following four distinct groups: cetaceans (whales, dolphins, and 
porpoises), pinnipeds (seals, sea lions, and walruses), sirenians (manatees and dugongs), and 
marine fissipeds (polar bears and sea otters). In the ROI, only cetaceans and sirenians would 
be anticipated to occur in the ROI. 
Based on the nearshore location of the ROI, in addition to the previously described federally 
listed marine mammals in Table 2-8, other potential nonlisted marine mammals anticipated to 
occur in the aquatic habitats of the ROI would include the following: Atlantic spotted dolphins 
(Stenella frontalis), bottlenose dolphins (Tursiops truncatus), and Risso’s dolphins (Grampus 
griseus) (NOAA 2012). The aquatic portions of the ROI would serve as potential foraging and 
migratory habitat for these dolphins. These dolphin species feed on a variety of fish and 
invertebrates in the ROI. 
Other dolphins and whale species have the potential to occur in the ROI but occurrences would 
be unlikely based on their preferential breeding and foraging habitats in more offshore habitats 
(past the continental shelf) outside of the ROI (NOAA 2012). 

2 . 1 3  W I L D L I F E  A N D  T E R R E S T R I A L  H A B I T A T  
For the purpose of the following discussion, wildlife is limited to terrestrial species of 
invertebrates, amphibians, reptiles, birds, and mammals. The ROI is all areas where structure or 
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fill is being placed for storm surge barriers, floodwalls, pump stations, dune enhancement 
activities, natural and nature-based features, or other activities associated with the project, 
including all noise and disturbance effects to species in and adjacent to areas that are filled, 
graded, cleared, excavated, or otherwise converted to another use as a result of the 
construction of the project. It also includes areas indirectly adversely affected by the project, by 
means such as erosion, alteration of wildlife passage corridors, or changes in community type. 
Fish and Wildlife Coordination Act requires the USACE to coordinate with the USFWS and 
FLFWS on water resources related projects to obtain their views toward preservation of fish and 
wildlife resources and migration of unavoidable impacts. 
Conservation Collier Program was established in 2003 to “acquire, preserve, restore, and 
maintain vital and significant threatened natural lands, forest, upland, and weltand communities 
located in Collier County, for the benefit of present and future generations” (Collier County 
2019). 
Conservation and Coastal Management Element (CCME), mandated by Florida Statues 
Subsections 163.3177(6)(d) and (g), is a part of Collier County’s Growth Management Plan, 
which must address “the conservation, use, and protection of natural resources in the area, 
including air, water, water recharge areas, wetlands, water wells, estuarine marshes, soils, 
beaches, shores, flood plains, rivers, bays, lakes harbors, forests, fisheries and wildlife, marine 
habitat, minerals and other natural and environmental resources, including factors that affect 
energy conservation” (Collier County 2017) The CCME also address coastal management, with 
objectives ranging from habitat restoration and enhancement to port development (Collier 
County 2017). 
Collier County’s CCME is divided into thirteen goal areas; the following are most applicable to 
wildlife and terrestrial habitat: 

• Goal 1: To plan for the protection, conservation, management and appropriate use of the 
county’s natural resources 

• Goal 6: To identify, protect, conserve, and appropriately use native vegetative 
communities and wildlife habitat 

• Goal 7: To protect and conserve the county’s fisheries and wildlife 
• Goal 10: To protect, conserve, manage, and appropriately use the county’s coastal 

barriers including shorelines, beaches and dunes and plan for and where appropriate, 
restrict activities where such activities will damage or destroy coastal resources 

2 . 1 3 . 1  E x i s t i n g  C o n d i t i o n s  
Collier County is predominately comprised of state and federally protected lands (parks, 
preserves, and refuges), covering nearly 1,300 sq. miles or 63.4 percent of the land area 
(Collier County n.d.). Most of the urbanization has occurred along the Gulf Coast and coastal 
inlets, though eastward expansion of urban/suburban development is expected in the future. 
The Region of Influence (ROI) for the Collier County Coastal Storm Risk Management Project 
includes an upland and wetland habitats that consist of a variety of freshwater and coastal 
wetlands, beach/dune, scrub, and forest communities. Due to the unique character of southern 
Florida, the biodiversity is immense, with species filling very distinct niches found only in South 
Florida. 
The unique environment and ecosystems characteristic of southern Florida are home to a 
growing number of threatened and endangered species. Due to continued urbanization and 
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development, ecosystems and habitats have been disrupted and/or lost. To protect these 
habitats unique to southern Florida, and more specifically, Collier County, has acquired and 
preserved/conserved a number of ecosystems that are environmentally sensitive. In total, 
Conservation Collier has 20 preserves that solely for resource protection, as well as preserves 
that provide both recreational and learning opportunities to the public. In the planning reaches of 
the Collier County CSRM, there are five preserves: 

• Otter Mound Preserve; 
• Cocohatchee Creek Preserve; 
• Gordon River Greenway Preserve; 
• Wet Woods Preserve (no public access); and 
• Freedom Park 

In addition to preserves, there are 28 parks and community/recreation centers within the ROI 
that serve as a conduit for connection between the county’s human and wildlife inhabitants as 
shown in the following figure (Collier County GIS Hub (a) & (b) 2019). 
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Figure 2-35. Collier County Parks/Preserves and Conserved Lands 

In general, the developed areas in Collier County are home to species tolerant to human activity 
and well-adapted to conditions ranging from highly urbanized to residential. Common 
amphibians include various species of toads, frogs, salamanders. Reptiles include alligator 
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(alligator mississippiensis), alligator snapping turtle (Macrochelys temminckii), American 
crocodile (Macrochelys temminckii), water snakes (Nerodia spp.) and other reptiles, to include 
various species of snakes, lizards, and terrapins. 
Bird species include wading birds, raptors, and songbirds, including whooping crane (Gus 
americana), brown pelican (Pelecanus occidentalis), and eastern bluebird (Sialia sialis). 
Mammals known to occur include rodents (voles, mice, rats, squirrels, groundhogs, etc.), 
raccoons (Procyon lotor), black bears (Ursus americanus), opossum (Didelphis virginiana), 
armadillos (Dasypus novemcinctus), and whitetail deer (Odocoileus virginianus). 
Upland wildlife habitat that may occur in the ROI includes beach dune, xeric oak scrub, and 
mesic hammock or upland hardwood and mixed forests. Refer to Section 2.10 for information 
regarding wetland communities. 

B e a c h  D u n e  
This community type is common along the coast of Collier County. Beach dune communities 
generally occur on the first dune above a beach, these communities are usually founded on sea 
oats (Unioloa paiculata), a herbaceous groundcover that traps grains of sand as they get blown 
off the beach, which over time, builds up sand dunes (USFWS n.d.). Other grasses that make 
up this community include bitter panicgrass (Panicum amarum) and saltmeadow cordgrass 
(Spartina patens); camphorweed (Heterotheca subaxillaris) and seacoast marshelder (Iva 
imbricata) can be found on the seaward base of the foredune or the face and crest of taller 
dunes (FNAI 2010). 
Numerous state and/or federally threatened wildlife species are known to utilize this habitat; 
these include roseate tern, piping plover, and southeastern snowy plover, and least tern. Refer 
to Section 2.21 for Special Status Species. 

C o a s t a l  S t r a n d  
This upland habitat type is characterized by densely vegetated coastal dunes. The vegetative 
community consists of salt-tolerant species, including live oak (Quercus virginiana), cabbage 
palm (Sabal palmetto), myrtle oak (Quercus myrtifolia), yaupon (Ilex vomitoria), sea grape 
(Coccoloba uvifera), cat’s claw (Uncaria tomentosa), nakedwood (Columbrina spp.), and etc. 
(FNAI 2010). One of the most defining plants in this community is the saw palmetto (Serenoa 
repens), which thrives in well-drained sandy soils and provides habitat for variety of wildlife 
species, including sand skins, burrowing owls, and the threatened Florida scrub jay. 
This community generally lies between beach dune and maritime hammock communities, 
though it can also grade into scrub (FNAI 2010). 

X e r i c  O a k  S c r u b  
In Collier County, scrub communities occur on scattered well-drained, small rises near Naples 
and Marco Island. 
Florida scrub habitat is characterized by woody shrubs, little-to-no overhead canopy, and 
frequent patches of bare sand. There are several dominant plant species that make up the 
recognizable scrub habitat, these include myrtle oak or scrub oak (Quercus myrtifolia or Q. 
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inopina), sand live oak (Quercus geminate), crookedwood (Lyonia ferruginea), saw palmetto, 
and Florida rosemary (Ceratiola ericoides), among others (USFWSb n.d.). 

M e s i c  H a m m o c k /  H a r d w o o d  a n d  M i x e d  F o r e s t  
This community type is typically found on upland slopes that border wetlands and has dry, 
organic soils. This hardwood forest community can have either an open or closed canopy 
dominated by live oak, with cabbage palm in the canopy and subcanopy. Ferns and orchids are 
regularly found in this vegetative community, and shrubby understory may be dense or sparse 
and commonly includes saw palmetto, beautyberry (Callicarpa Americana), and wax myrtle 
(Myrica cerifera). Collier County is considered to be the southernmost extent for this forest 
community. 

2 . 1 4  C U L T U R A L  R E S O U R C E S  

2 . 1 4 . 1  E x i s t i n g  C o n d i t i o n s  
Several federal laws and regulations have been established to manage cultural resources, 
including the National Historic Preservation Act (NHPA) of 1966, the National Environmental 
Policy Act of 1970, the Archeological and Historic Preservation Act of 1974, the American Indian 
Religious Freedom Act of 1978, the Archeological Resource Protection Act of 1979, and the 
Native American Graves Protection and Repatriation Act of 1990. In addition, DoDI 4710.02, 
Department of Defense Interactions with Federally-Recognized Tribes (2006), governs DoD 
interactions with federally-recognized tribes and EO 13175, Consultation and Coordination with 
Indian Governments (2000), charges federal departments and agencies with regular and 
meaningful consultation with Native American tribal officials in the development of policies that 
have tribal implications. In order for a cultural resource to be considered significant, it must meet 
one or more of the following criteria for inclusion on the National Register of Historic Places 
(NRHP): 
“The quality of significance in American history, architecture, archaeology, engineering, and 
culture is present in districts, sites, buildings, structures, and objects that possess integrity of 
location, design, setting, materials, workmanship, feeling, and association, and: 1) that are 
associated with events that have made a significant contribution to the broad patterns of our 
history; or 2) that are associated with the lives or persons significant in our past; or 3) that 
embody the distinctive characteristics of a type, period, or method of construction, or that 
represent the work of a master, or that possess high artistic values, or that represent a 
significant and distinguishable entity whose components may lack individual distinction; or 4) 
that have yielded, or may be likely to yield, information important in prehistory or history” (36 
CFR 60.4). 

S o u r c e s  o f  I n f o r m a t i o n  
Consultation with Florida Division of Historic Resources (FL DHR) began in 2018. They agreed 
to be a Consulting Party in January 2019, and also agreed that a Programmatic Agreement 
would be the appropriate vehicle for identifying, evaluating, and if necessary mitigating the effect 
of properties on historic properties during PED. On November 20, 2018 letters went out to the 
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Collier County Historic/Archaeological Preservation Board, Miccosukee Tribe of Indians, The 
Seminole Nation of Oklahoma, and the Seminole Tribe of Florida inviting them to a Public 
Scoping Meeting (see Appendix H for correspondence). 
Florida DHR site files were reviewed to identify historic and archaeological sites in the vicinity of 
different alternatives. The sites were used in a GIS database so that the effects of possible 
alternatives could be evaluated. 
The FL DHR site files were also reviewed for the results of historic and archaeological 
investigations. These reports were used to develop the pre-historic and historic contexts. 

T h e  A r e a  o f  P o t e n t i a l  E f f e c t  
The Area of Potential Effect (APE) is the geographic extent to which an undertaking may directly 
or indirectly cause changes in the character or use of historic properties (NHPA, 36 CFR 
800.16[d]) (40 CFR 1508.8). For the purposes of this EIS the terms APE and ROI are used 
interchangeably. 
The APE consists of the North County and Marco Island beginning at the northern county line 
and including: 

• Shoreline and berm/dune features along North County 
• Surge Barriers at Wiggins, Doctors Passes, Bonita Beach Road, and the Tamiami Trail 
• Sluice gate at Seagate Drive 
• Floodwalls along Tamiami Trail, Bonita Beach Road, and Seagate Drive 
• Pump stations at Wiggins Pass Surge Barrier and at the Tamiami Trail Surge Barriers 
• Nonstructural measures for properties in southern North County (Planning Area 2) and 

Marco Island (Planning Area 6) 
• 88 properties including 57 in Naples, 17 on Marco Island, 2 on Isles of Capri, 9 at 

Everglades City, and 3 at Ochopee 
• The Shoal Area T1 and Shoal Area T2 offshore sand sources 

H i s t o r i c  a n d  P r e h i s t o r i c  C o n t e x t  
Although evidence is growing that North America may have been inhabited thousands of years 
earlier, the earliest well documented inhabitation of South Florida was by the Clovis Culture of 
the Paleo-Indian Period about 11,500 years ago. At that time, the transition from the Pleistocene 
or Ice Age to the Holocene or recent period was underway, with sea levels vastly lower. This 
meant the coastline was many miles away, with the west coast being up to 100 miles past its 
present location. What is now the Everglades was an arid sandy area (McCally 1999). This 
period was characterized by widely scattered camps as the people pursued large game. Around 
11,000 years ago Pleistocene fauna like saber-toothed cats and giant ground sloths died out 
(Fiedel 2009). The Paleo- Indians had focused on hunting these large mammals, and as the 
climate became warmer and wetter adapted by ever broadening their subsistence base with 
plants, aquatic resources, and smaller game. This change in culture is referred to as the Archaic 
Period which lasted between 7000 and 1500 BCE, and is subdivided into the Early, Middle and 
Late Archaic Periods. Through the Archaic Period material culture became increasingly 
sophisticated as shown by the discovery of a variety of textiles at the Windover Site, a burial 
ground in what had been a lake dating to the Middle Archaic. The Archaic Period is followed by 
the Transitional Period from 1500 to 500 BCE. Corresponding to the Woodland Period in the 
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northeast, south Florida has the Glades period from 500 BCE to the Historic Period, and like the 
Woodland it is divided into early, middle and late subperiods. Unlike native peoples in the 
northeast, the south Florida tribes did not practice maze agriculture, and yet developed complex 
societies based on hunting, gathering, and fishing. The two main groups were the Calusa on the 
southwest coast, and the Tequesta on the southeast coast. The Calusa were first contacted by 
Europeans in 1513 during Ponce de Leon’s explorations of Florida. Sporadic, often hostile 
contacts with the Spanish continued for some 200 years thereafter. Their numbers dwindled 
from European introduced diseases, and slaving raids by Creek and Yamasee Indians. Most of 
those who remained when the British took control of Florida in 1763 left with the Spanish for 
Cuba. Others may have joined the Seminole and Miccosukee as these tribes were pushed ever 
southward in the 18th and 19th centuries. 
The area remained very sparsely settled through most of the 19th century. Collier County was a 
part of Lee County until 1923, and both together had a population of only 1414 in 1890, with 
Fort Myers accounting for 575 of them. Collier County got its name from a New York developer, 
Barron Collier, who was instrumental in getting the Tamiami Trail built. Even with this 
development the 1930 population of Collier County was only 2883, but since 1960 the 
population has boomed, and was estimated at 348,236 for 2016 (US Environmental Protection 
Agency 2019). 
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Figure 2-36. NRHP Listed Properties in the Naples Area (larger districts labeled, most 
archaeological sites not shown) 

R e c o r d e d  C u l t u r a l  R e s o u r c e s  
There are 20 properties listed in the National Register of Historic Places in Collier County. Eight 
are archaeological sites, seven are public or commercial buildings, four are houses, one is a 
bridge, and one district, the Naples Historic District as shown in the following figure. There are 
312 cultural resource surveys that have been conducted in Collier County. Eight hundred eighty-
two archaeological sites have been recorded. Of these 414 have been recommended NRHP 
eligible, eight likely eligible, 12 recommended for further work, seven preservation 
recommended, and 163 not eligible, no further work, or no preservation recommended. There 
was insufficient information for 147 sites and recorders made no recommendations for the 
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remaining 139. Due to the sparse historic settlement in Collier County prior to the 20th century, 
most of the archaeological sites are Native American sites. There are many notable mound 
sites, shell middens, and other earthworks. The earliest mound burials (ca. 1500 BCE) in 
eastern North America occur in Collier County, and some of the most remarkable prehistoric 
wood carving art in the nation was discovered preserved in a pond near Marco Island in 1896. 

Figure 2-37. Archaeological Surveys in Collier County (Florida Department of Historic 
Resources 2018) 
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Historic architecture survey has covered 199 structures apart from those listed in the NRHP or 
in the Naples Historic District. Of these 28 are recommended as NRHP eligible, one as likely 
eligible, 84 as not eligible, and insufficient information or no recommendation for 86. One 
cemetery is considered NRHP eligible, but it is not listed in the NRHP at this time. The Naples 
Historic District covers about 500 acres and contains 67 contributing buildings and 26 non-
contributing buildings. The contributing buildings date 1887 to 1937. 

S a n d  S o u r c e s  
Borrow areas for the beach fill dune and berm measures are located approximately 30 nautical 
miles NW of Naples at the Shoal Area T1 and Shoal Area T2. A submerged cultural resources 
assessment of the Borrow Area T1 was conducted in 2004 (Watts and Finkl) to include remote 
sensing surveys. Analysis of the remote sensing data identified no magnetic or acoustic 
anomalies within the surveyed area. A determination of no effect upon historic properties was 
concurred upon in coordination between Jacksonville District and the SHPO in a letter dated 
May 16, 2013. 
However, the Shoal Area T1 and Shoal Area T2 were given a moderate potential for submerged 
cultural resources due to the identification of at least 17 shipwrecks off nearby Sanibel Island. 
Further evaluation of these borrow areas (outside of the Borrow Area T1) would need to be 
conducted during PED Phase. 

2 . 1 5  R E C R E A T I O N  
Collier County is bounded to the west by the Gulf of Mexico, to the north by Lee and Hendry 
Counties, to the east by Broward and Miami-Dade Counties and to the south by Monroe County. 
Collier County covers an area of approximately 1,280,000 acres and has over 50 miles of 
coastline. 
Recreational facilities are defined as those amenities that provide for relaxation, rest, exercise, 
activity, enjoyment, education, or opportunities for leisure and community support that enrich the 
quality of life. These include, but are not limited to, parks, trails, boat ramps, piers, marinas, 
athletic fields, playgrounds, and community centers. Recreational areas may include any type of 
activity in which residents or visitors may participate, such as hiking, bike riding, boating, fishing, 
swimming, picnicking, playground use, or participation in sports. 
The ROI for this project is defined as all recreational areas and facilities to be affected directly or 
indirectly by the proposed action. This ROI includes Barefoot Beach, Vanderbilt Beach, Park 
Shore, Naples, Marco Island Beach, and the inland bay areas located inland of the beaches as 
well as nearshore coastal waters accessed by swimmers, surfers, small boats and kayaks. 

2 . 1 5 . 1  E x i s t i n g  C o n d i t i o n s  
All of the beaches within the ROI are owned and operated by the State of Florida, except for the 
Barefoot Beach Preserve which is owned by the State, but operated by the County on a 50-year 
lease. 
Collier County’s beaches anchor a major tourism industry for the area. Public beach access and 
parking are provided at strategic points along the shoreline. In addition, tourists and residents 
enjoy water related activities such as fishing, sailing, kayaking, snorkeling, and recreational 
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diving. In Collier County, listed dive shops and dive boat operations are concentrated in the City 
of Naples area. There are more than 16 artificial reefs in Collier County. On average, organized 
dive trips range up to 25 miles offshore and last five to seven hours. Also, local fishing guides 
provide full-day or half-day fishing tours (Collier County 2005). 
The recreational fisheries in Collier County is a strong industry. Recreational fisheries land more 
jack, snapper and sport fish than commercial fisheries. In 2003, the recreational fisherman 
brought in to Collier County about 50,000 pounds of red drum, 100,000 pounds of grouper and a 
quarter million pounds of mackerel and kingfish. The County accounts for five percent to 20 
percent of the total west Florida landings, depending on species (NMFS 2004). The value of 
recreational fisheries extends beyond the value of the fish alone, and includes transportation, 
dining, hotels, gear, souvenirs, guides and party boats. 
There are no Federal parks or wildlife refuges in or adjacent to the project. There are two local 
parks, Lowdermilk Park and Clam Pass Park, located in the project boundary. Delnor-Wiggins 
State Park (State-owned), is also located within the ROI. More inland, there is the Big Cypress 
Nature Preserve and the Everglades National Park, but neither of these are in the local project 
ROI. 

2 . 1 6  A E S T H E T I C S / V I S U A L  R E S O U R C E S  
Aesthetics is referred to as the study or sensory emotional values, and as a result is subjective 
by nature. There are no State of Federal regulations for aesthetics. 
The ROI for visual resources are the industrial, commercial, urban, residential, recreational, and 
tourist sites as well as transportation routes which include bridges and various highways, with 
views of Collier County beaches, islands and estuarine waterways. Collier County’s landscape 
includes a variety of urban, suburban, and rural areas; however, the vast majority of the county 
is federally protected or designated as state park conservation land. It also contains 
approximately 13 miles of beautiful white sand beaches of varying widths. Dunes are present in 
places (Collier County 2012). 

2 . 1 6 . 1  E x i s t i n g  C o n d i t i o n s  
The two main inlets, Doctors Pass and Wiggins Pass, have connecting picturesque 
embayments The Wiggins Pass watershed contains large acreages of mangrove wetlands. The 
shorelines along Doctors Pass and its inland embayment are entirely developed with residential 
housing. 
The southeastern portion of the county lies within the Big Cypress National Preserve, and the 
northernmost portion of the Everglades National Park extends into the southern coastal part of 
the county. The southeastern portion of the county lies within the Big Cypress National 
Preserve, and the northernmost portion of the Everglades National Park extends into the 
southern coastal part of the county. See the following figures for views of the study areas. 
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Figure 2-38. Near Wiggins Pass & Marco Island (USACE 2020) 

Figure 2-39. Inland mangrove wetlands and near Doctor’s Pass 
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The southern portion of the ROI is Marco Island that is approximately 4 miles long and is 
intensely developed with high-rise condominiums. Tigertail Beach is a large public park located 
at the north end of the island. A large offshore bar known as Sanddollar Island recently attached 
to the beach at the south end of the park (USACE 1995). 
The City of Marco Island encompasses approximately 14,592 acres in total of which about 
6,848 acres, or 46.9 percent, is water. Marco Island is the largest of the Florida’s Ten Thousand 
Islands, located on the Gulf of Mexico in Southwest Florida. Parts of the island have some 
scenic, high elevations relative to the generally flat south Florida landscape. 

2 . 1 7  H A Z A R D O U S  M A T E R I A L S  A N D  W A S T E S  
Hazardous materials include, but are not limited to, hazardous and toxic substances (biological, 
chemical, and/or physical) and waste, and any materials that pose a potential hazard to human 
health and the environment due to their quantity, concentration, or physical and chemical 
properties. Hazardous wastes are characterized by their ignitability, corrosivity, reactivity, and 
toxicity. Hazardous materials and wastes, if not controlled, may either (1) cause or significantly 
contribute to an increase in mortality, serious irreversible illness, or incapacitating reversible 
illness, or (2) pose a substantial threat to human health or the environment. 
The primary relevant federal regulations include those promulgated under the Resource 
Conservation and Recovery Act (RCRA) of 1974 and the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) of 1980. 
The State rules regarding asbestos adopt existing federal Occupational Safety and Health 
Administration (OSHA) and USEPA regulations and apply them to all public facilities in which 
activities involving the disturbance or removal of asbestos containing material (ACM) may occur. 
The USEPA maintains guidance on management inspection of facilities that may have lead-
based paint (LBP). The TDSHS regulates LBP inspection, remediation and management. The 
state rules regarding LBP adopt existing OSHA and USEPA regulations and apply them to all 
public facilities in which activities involving the disturbance or removal of LBP may occur. 
The following analysis of hazardous materials and wastes includes a description of existing 
contamination and the risk of exposure to hazardous materials and waste related to the 
contamination and to routine use, storage, and transportation of hazardous materials, along with 
the associated regulatory framework. 
The ROI includes all structures to be demolished or otherwise altered, and all areas where 
structure or fill is being placed for storm surge barriers, floodwalls, pump stations, dune 
enhancement activities, natural and nature-based features, or other activities associated with 
the project, including any areas that are filled, graded, cleared, excavated, or otherwise 
converted to another use as a result of the construction of the project, as well as any areas that 
would be subject to indirect effects/exposure to HRTW, as a result of any of this work. 
A few of the common database and inventories that are used that report on hazardous waste 
sites and/or the potential for hazardous materials include: 

• Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Information System. This database lists potential hazardous release sites under the 
Superfund Program, a federal program to clean up the most hazardous sites. 

• Resource Conservation and Recovery Information System (RCRIS). This is an inventory 
of hazardous waste handlers. 
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• Toxics Release Inventory (TRI). This is an information system about toxic chemicals that 
are being used, manufactured, treated, transported, or released into the environment. 

• Solid Waste Facilities Inventory. This is an information system about large facilities for 
the storage and handling of solid waste, whether transported or left in place. 

2 . 1 7 . 1  E x i s t i n g  C o n d i t i o n s  
The Florida Department of Environmental Protection (FDEP) Division of Waste Management 
indicates the following inventories of generators and sites of Hazardous, Toxic, and Radioactive 
Wastes (HTRW) within the study area, as shown in Figures 2-40, 2-41, and 2-42: 

C E R C L A  S i t e s  
The USEPA National Priorities List (NPL) indicates that there are no CERCLA (Superfund) sites 
within Collier County (USEPA 2020). 

B r o w n f i e l d s  S i t e s  
Brownfields is a term used to describe tracts of land formerly used for industrial or commercial 
purposes. They may contain construction debris and contaminants, but not to the degree of a 
Superfund site. The EPA has a grant program for the rehabilitation of brownfields sites. 
A brownfield area is a contiguous area of one or more brownfield sites, some of which may not 
be contaminated, and which has been designated by a local government by resolution. A 
brownfield site is any real property where the expansion, redevelopment or reuse is complicated 
by actual or perceived environmental contamination. While these properties have an enormous 
potential for economic development, they may fail to attract the private market because of the 
perceived liability associated with brownfield sites and the potential cost involved in the cleanup. 
Collier County has one brownfield area, in the Immokalee area. 

L a r g e  a n d  S m a l l  H a z a r d o u s  W a s t e  G e n e r a t o r s  
A facility that generates 1,00kg or greater of hazardous waste in one calendar month is 
considered a large waste generator. These facilities are regulated under RCRA. 
Closed Hazardous Waste Sites were regulated under RCRA, and are still considered active for 
the activities that occurred while they were still handling regulated wastes. 

S t o r a g e  T a n k s  
The Florida Department of Environmental Protection requires the registration of above-ground 
Storage Tanks (AST) and underground Storage Tanks (UST). Tanks commonly range in size 
from 110 to 10,000 gallons or more. 
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Figure 2-40. Hazardous Waste Generators (Florida Department of Environmental Protection 
2020) 
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Figure 2-41. Hazardous Material Storage (Florida Department of Environmental Protection 
2020) 
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Figure 2-42. Waste Sites (Florida Department of Environmental Protection 2020) 
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2 . 1 8  S A F E T Y  

2 . 1 8 . 1  E x i s t i n g  C o n d i t i o n s  
The safety resource examines the emergency response systems in place in the ROI. 
Safety is evaluated in terms of initial risk, emergency response, and communication of 
emergency procedures to the potentially affected populations. 
Intense, heavy rainfall and tidal flooding that has the ability to cause property damage and 
destruction, life-threatening injuries, and the possibility of loss of life for those affected. 
The potentially affected population consists of the public at risk of harm from flooding, including 
those residing in and/or working on project construction, maintenance, and operation in the 
Collier County. However, it should be noted that this flood safety risk is further covered in 
Section 2.8 Floodplains of this document. 
The Federal Emergency Management Agency (FEMA) coordinates the administration of 
disaster relief resources and assistance to states. FEMA is part of the Department of Homeland 
Security (DHS). There are numerous federal laws and policies that mandate and provide 
guidance on how national emergency response and assistance is conducted and define the role 
that FEMA has in conjunction with states and localities. Robert T. Stafford Disaster Relief and 
Emergency Assistance Act (Stafford Act), PL 100-707, amended in 2016, constitutes FEMA and 
FEMA programs for Federal disaster response activities. Under the Stafford Act, a state 
governor in an emergency situation that exceeds the state’s ability to respond can request 
assistance and the President can declares all or a portion of the state a “major disaster” or 
“emergency” area (ASTHO 2019). 
The Disaster Recovery Reform Act of 2018 was passed to better outline the shared 
responsibility for disaster response and recovery, prepare for catastrophic events, and to reduce 
the complexity of current regulation. 
Presidential Policy Directive 8 (PPD-8) is aimed at strengthening the security and resilience of 
the United States through systematic preparation for the threats that pose the greatest risk to 
the security of the nation, including acts of terrorism, cyber-attacks, pandemics, and 
catastrophic natural disasters. It requires an annual National Preparedness Report to evaluate 
and measure the strengths and weaknesses for all levels of government in preparedness. 
The National Incident Management System (NIMS) provides guidance to all levels of 
government and the private sector to work together to prevent, protect against, mitigate, 
respond to, and recover from all types of incidents. The National Response Framework (NRF) 
also provides guidance on how the federal government responds to disasters. 
The State of Florida Comprehensive Emergency Management Plan (CEMP), provides the 
framework for how the state will support impacted local governments, individuals and 
businesses. Florida law establishes the CEMP as the master operations document for the State 
of Florida and it is the framework through which the state handles emergencies and disasters. It 
defines the responsibilities of the government, private, volunteer and non-governmental 
organizations that comprise the State Emergency Response Team (SERT). The document 
consists of a Basic Plan, which describes the process for preparedness, response, recovery, 
and mitigation activities of the SERT. It also contains an annex for the eighteen Emergency 
Support Functions (ESFs), the primary mechanisms for providing assistance at the state level, 
and annexes for responding to specific hazards such as wildfires and pandemic disease 
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outbreaks. The CEMP ensures that all levels of government are able to mobilize as a unified 
emergency organization to safeguard the well-being of the state’s residents and visitors. All 
other disaster response plans in Florida must be aligned with the CEMP (Florida Division of 
Emergency Management 2020). 
In accordance with 27P-6.0023, Florida Administrative Code, County Comprehensive 
Emergency Management Plans and County Emergency Management Programs, requires each 
jurisdiction to prepare and keep current a local emergency operations plan. Every four years the 
jurisdiction shall conduct a comprehensive review and revision of its emergency operations plan 
to ensure it remains current. The revised plan shall be formally adopted by the jurisdiction’s 
governing body. 
In addition to these statutes concerning emergency management and disaster relief, the 
Occupational Safety and Health Act (OSHA) of 1970 and implementing USEPA regulations 
created the Occupational Safety and Health Administration to require the assurance of safe and 
healthful working conditions for working men and women by setting and enforcing standards 
and by providing training, outreach, education, and assistance. 
The ROI for Safety is entire County of Collier, as it has the potential to be affected directly or 
indirectly by the project. The ROI includes all areas transited by dredging vessels/equipment, 
barges, and other vessels utilized including portions of the Outer Continental Shelf in and near 
the Shoal Area T1 and Shoal Area T2 borrowing sites to the shorelines of the Collier County 
including waters in and around the Marco Island and back-bay habitats of the Collier County. 
The ROI encompasses the Collier County sites and the structural and nonstructural sites and all 
associated construction areas such as staging areas. 
Due to Collier County’s unique location and climate it is susceptible to drought, erosion, 
flooding, hurricanes and tropical storms, saltwater intrusion, sea level rise, severe storms, 
tornados, wildfires, and winter storms. For the purpose of this report, the discussion will include 
an overview of natural disasters and significant weather events and the existing services within 
the study area to respond to these events. This discussion does not include man-made or other 
types of disaster related events. 

C o a s t a l  F l o o d i n g  
As described earlier, the County of Collier is a coastal locality that is susceptible to hurricanes, 
tropical Storms, severe storms, and tornados. These storms can cause extensive damage to 
both life and property through high winds, storm surge, torrential winds, and flooding. The 
County is located in a low-lying physiographic region with an average elevation of six feet above 
sea level, which presents additional challenges in flood mitigation because drainage gradients 
are limited. The proximity to water paired with low drainage gradients results in a significant 
percentage of the County that is susceptible to flooding from high tides, hurricanes, and other 
storm events. The intensity of this flooding ranges from nuisance flooding, typically associated 
with high tides, to severe, albeit less frequent flooding from hurricanes and major storms. The 
flooding causes damages to residential and commercial properties, roads, and other 
infrastructure. 
High tides and the highest tides of the year, king tides, are also associated with unprecedented 
flooding. King Tides are technically referred to as “perigean spring tides” but occur in both 
spring and fall seasons with the highest tides in Florida occurring in the fall. As sea levels rise, 
the frequency and intensity of these events are increasing. This also affects the public health as 
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flooding comes up through storm drains flooding streets and residential property during high tide 
events. Collier County lies close to sea level and its underground water supply is just below the 
ground surface. Therefore, major rain events sometimes leave rainwater nowhere to drain, 
causing occasional flooding in some areas of the County. The flooded water has the potential to 
be mixed with wastewater and stormwater and can potentially contaminate drinking water. The 
saltwater intrusion from these flooding events also has the potential to affect freshwater plant 
life and contaminate drinking water. 
When a hurricane, tropical storm, or tropical depression produces a deadly storm surge that 
may overwhelm coastal areas as it makes landfall. Storm surge is water pushed onshore by the 
force of the winds swirling around the storm. This advancing surge combines with the normal 
tides to create the hurricane storm tide, which can increase the average water level 15 feet or 
more. 

C o a s t a l  E r o s i o n  
Coastal erosion is a serious problem for the County’s coastline. The beaches along the 
coastline serve as a natural barrier to protect from storm surges and sea level rise. The most 
severe erosion typically occurs due to extreme storms and hurricane events. 

E m e r g e n c y  S e r v i c e s  a n d  E m e r g e n c y  M a n a g e m e n t  
The Collier County CEMP addresses the major and lesser disaster threats to which the 
community and its citizens may be subjected. The plan is designed to provide a framework 
through which Collier County may prevent or mitigate the impacts of, prepare for, respond to, 
and recover from natural, manmade, and technological hazards that could adversely affect the 
health, safety and general welfare of residents and visitors to the County. Additionally, this plan 
establishes the National Incident Management System (NIMS) as the standard for tasked 
agencies to use in responding to emergency events. The CEMP was approved by the Florida 
Division of Emergency Management and complies with Homeland Security Presidential 
Directives (FDEP 2020). 
The County’s CEMP plan iincludes: Hazardous Weather Response, Terrorism Incident 
Response (Consequence Management), Wildfire Operations Response, Hurricane Response, 
Flood Warning Program. Area Command, Pandemic Response and Radiological Emergency 
Response. It provides general guidance for actions and taskings. Tasked agencies in the CEMP 
should develop standard operating guidelines (SOGs) that will ensure capability to carry out 
their respective missions (FDEP 2020). 
Community Emergency Response Team (CERT) members support emergency response 
agencies by assisting with public information and preparedness projects in their community, and 
can provide things like basic first aid and rehab support during planned events and activities. 
CERT Teams can be called upon to help run emergency shelters or operate. Points of 
Distribution (POD) to help give out emergency supplies after a disaster. CERT is a federally 
sponsored program recognized by the Federal Emergency Management Agency (FEMA) and 
the Department of Homeland Security (DHS) (Colllier County 2020b). 
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P o l i c e  D e p a r t m e n t  
Collier County Sheriff’s Office (CCSO) provides law enforcement services for residents and 
visitors of unincorporated Collier County, Florida. The agency is organized into six departments, 
each overseen by a Chief that reports directly to the Sheriff. The departments include 
Administration, Community Engagement, Operations, Investigations, Legal and Corrections. 
The Collier County Sheriff’s Office serves a large and diverse jurisdiction including urban, rural 
and coastal geographies with residential communities dispersed throughout (Collier County 
2014). 

F i r e - R e s c u e  a n d  H o s p i t a l  S e r v i c e s  
The County has six fire departments: Greater Naples Fire Rescue, Immokalee Fire, Golden 
Gate Fire, Marco Island Fire, North Collier Fire, and Everglades City Fire. The County has four 
hospitals, each hospital has associated ambulance and emergency response services (Collier 
County 2020b). 

E m e r g e n c y  E v a c u a t i o n s  
The County has designed a detailed Storm Surge Planning Zone Finder, which is an interactive 
map, whereby residents can input their address to see if they are at risk for storm surge. The 
Evacuation Orders map lists the areas by zone for evacuation. The surge map is a planning tool 
because one storm will not affect the entire 50-mile coastline of Collier County in the same way 
(Collier County 2020b). 
The County has established emergency response services in place. Evacuation routes are 
discussed in both the transportation section, and are located along all major primary roadways 
as shown in the following figure. When an evacuation is ordered, evacuees requiring 
transportation will be picked up by the Collier Area Transit (CAT) mass transportation service, 
along their normal routes and stops. The County has 32 designated community shelters (Collier 
County Emergency Management 2020b). 
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Figure 2-43. Evacuation Zones (Collier County Emergency Management 2020c) 

2 . 1 9  U T I L I T I E S  
This section focuses on the following major utilities and associated infrastructure within the 
Study Area: potable water, wastewater, and stormwater, power, and telecommunication. 
Potable water is suitable for drinking or use for cooking without risk of illness and has typically 
been through treatment that includes filtration and disinfection to ensure its safe use. 
Wastewater generated from residential and commercial sources has been adversely affected in 
quality by human use and is treated at a wastewater treatment plant to reduce contamination to 
an acceptable level prior to its release into the environment. Stormwater runoff is a type of non-
point source pollution because the discharge to receiving waters comes from diffuse sources. 
Regional utilities occurring within the Study Area are discussed below. Potential impacts and 
mitigation measures related to the implementation of the Proposed Action are assessed based 
on their effects in relation to the existing utility infrastructure. The ROI for utilities is the Study 
Area, Collier County and its bordering waterways. 
Surface Water Quality Standards are defined in Chapter 62-302 of the Florida Administrative 
Code (FAC) and establishes the water quality standards for surface waters for designated use 
classifications throughout the state of Florida. Regulations relating to Stormwater Discharge are 
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contained in Section 62-25 of the FAC. Subsection 403.0885, of the Florida Statutes, a 
collection of state laws organized into a code by subject matter, authorizes the Florida DEP to 
establish a state National Pollutant Discharge Elimination System (NPDES) permitting program 
in accordance with Section 402 of the Clean Water Act. 

Stormwater management regulations in Collier County address flood control and water quality 
issues according to Part IV, Chapter 373, F.S. and the program implementing Rule 40E-4, 
F.A.C., as amended, under the SFWMD and the Collier County Land Development Codes. The 
stormwater utility was established in Collier County on April 10, 2018 to help solve the problem 
of polluted stormwater and to improve the drainage capability to flood-prone areas. The 
stormwater utility is responsible for the operation, maintenance, and governance of a 
Countywide stormwater utility to plan, construct, operate, and maintain stormwater management 
systems as set forth in in the local program and required under Section 403.0891(d) of the 
Florida Statutes. It may also authorize one or more districts or sub-districts within its service 
area. 
The SFWMD is one of five regional management districts in the state of Florida and is 
responsible for the management and protection of water resources and ecosystems from 
Orlando to the Florida Keys covering sixteen counties to include Collier County. The ROI would 
be the entire Collier County, because it has the potential to be affected indirectly or directly by 
the project. 

2 . 1 9 . 1  E x i s t i n g  C o n d i t i o n s  
The major utilities within the Study Area include: buried gas lines, potable water, wastewater, 
and stormwater infrastructure, and buried and aboveground power transmission lines and 
associated infrastructure. Other underground telecommunication utilities such as telephone, 
television, and fiber optic cables are also present within the Study Area. 
Utilities such as, gas, telecommunication and electricity are all operated by privately owned 
companies that provide service to the County. Information on gas lines is proprietary so a 
discussion on gas lines is limited. 

W a t e r / W a s t e w a t e r  
The water distribution section of Collier County is responsible for operating and maintaining the 
system of pipes that deliver drinking water from the Water Treatment Plants to each service 
connection. The Water Distribution System covers an area of approximately 240 square miles, 
and water is delivered through nearly 910 miles of water main. The Water Distribution Section is 
also responsible for the maintenance of 104 wells in three different wellfields and three storage 
and re-pumping. The Wastewater Division is dedicated to providing the highest quality 
wastewater treatment at the most reasonable cost to its ratepayers. It operates and maintains 
two regional water reclamation facilities with a total treatment capacity of 40.1 million gallons per 
day (mgd), two sub-regional wastewater treatment facilities with a total capacity of 2.5 mgd and 
provides wastewater services to over 65,000 service connections. Additionally, the Division 
provides reclaimed water service to over 50,000 end users such as golf courses, parks, schools, 
residential and commercial areas (Collier County 2020). 
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S t o r m w a t e r  
Throughout the County, the major stormwater management systems are associated with roads 
and highways; however, other stormwater management systems exist and include both 
structural and nonstructural controls as Best Management Practices (BMPs). 
Collier County has a stormwater management plan. 

P o w e r  
Due to confidentiality concerns, detailed information on mappings of the electrical distribution 
system is limited and only maps of transmission-level substations and power lines operated by 
Flower Power and Light, the power supplier for Collier County, are available. 
Florida Power & Light Company’s (FPL) services more than 5 million customer accounts in 
Florida. According to its website, FPL is working on initiatives to strengthen power lines, 
upgrade grid technology, hardening of main power lines that serve critical community facilities 
and services, etc. The term “hardening” means to install structures with stronger materials that 
can withstand hurricane force winds and shortening the distance between poles and/or 
underground installation. In 2018, FPL started the “Storm Secure Underground Program,” a 
three-year pilot program to find new affordable options to underground residential areas. In 
addition, by the end of 2022, FPL expects that all of its transmission structures will be steel or 
concrete. By the end of 2024, FPL expects to have hardened or undergrounded all main power 
lines within its distribution system (FPL 2019). 
Florida City Gas is a natural gas distribution company also servicing residential and commercial 
customers in Collier County (west of Interstate 95). Florida City Gas is a subsidiary of NextEra 
Energy. Teco, Peoples Gas, an Emera Company also services Miami-Dade customers. 

T e l e c o m m u n i c a t i o n s  
Telecommunication utilities and associated infrastructure, such as fiber optic cabling and 
cellular communication towers, are present throughout the study area allowing residential and 
commercial access to services for purchase such as high speed internet and wireless 
communications. Multiple carriers serve Collier County, including Verizon, Cox, NTelos, Sprint, 
AT&T, U.S. Cellular and Vonage. All communication is directed through wire centers, which are 
physical locations that contain telecommunications switches, including mobile services. Wire 
centers are vulnerable to flooding. 

2 . 2 0  A I R  Q U A L I T Y  
Air quality is the degree to which the ambient air concentration is contaminated with any one or 
more pollutant that has been scientifically proven to be a health concern. Any number of air 
pollutant could potentially be damaging to the health, however, the EPA has identified six major 
air pollutants (carbon monoxide, lead, nitrogen dioxide, ozone, particulate matter and sulfur 
dioxide) as causing detrimental health effects when their concentrations in the ambient air are 
found above the thresholds that have been established at levels that are known to be safe. 

These pollutants are referred to as "criteria pollutants," and the National Ambient Air Quality 
Standard (NAAQS) has been established for each based on health-related criteria and data. 
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Ozone. Ozone (O3) builds up near the ground through a series of complex chemical reactions 
involving VOCs and NOx (Volatile Organic Compounds, oxides of nitrogen; respectively) in the 
presence of sunlight. Ozone concentrations vary depending on the weather conditions. Ozone is 
more readily formed on warm, sunny days when the air is stagnant, making ozone levels 
unhealthy and causing breathing difficulties. Conversely, ozone production is more limited when 
it is cloudy, cool, rainy, or windy. 

The U.S. Environmental Protection Agency has established a health-based air quality standard 
for ozone. The Florida Department of Environmental Protection, in cooperation with several 
county air pollution control agencies, monitors ozone air quality in Florida's major urban areas 
(USEPA 2019; Florida Department of Environmental Protection 2019). 

Carbon Monoxide. Carbon monoxide (CO) is a colorless, odorless, poisonous gas produced by 
the incomplete combustion of fossil fuels. Carbon monoxide is produced primarily by motor 
vehicles. It can reduce a person's ability to think clearly and causes visual impairment and 
headaches if high enough concentrations are experienced for a long period of time. 

Long-term monitoring in Florida shows a significant decrease in carbon monoxide 
concentrations. Urban areas that use to suffer occasional high levels of carbon monoxide are no 
longer violating the air quality standard. As the result of vehicle emissions controls and local 
measures to reduce traffic congestion, Florida has not recorded a violation of the carbon 
monoxide standard since 1986 (US EPA 2019; Florida Department of Environmental Protection 
2019). 

Nitrogen Dioxide. Nitrogen dioxide (NO2) is a primary component of nitrogen oxides (NOx), and 
is produced when fuel is burned in motor vehicles, power plants, industrial boilers and other 
sources. Nitrogen dioxide can place a strain on the heart and respiratory system and can 
increase a person's susceptibility to respiratory infections. 

Monitors in Florida have never measured a violation of the ambient standard for NO2 (USEPA 
2019; Florida Department of Environmental Protection 2019). 

Sulfur Dioxide. Sulfur dioxide (SO2) is produced by power plants and industries that burn fossil 
fuels containing sulfur, such as coal and oil, and by the phosphate industry through its 
production of sulfuric acid. Sulfur dioxide is irritating to the lungs and can result in a higher 
incidence of respiratory disease. 

Florida has made great strides in controlling SO2 since the early 1970s when control strategies 
were first implemented, but occasional violations of the ambient air standard do occur. 

These are usually associated with accidental releases at industrial facilities. Through its 
regulatory program, the Florida Department of Environmental Protection requires that industries 
determine the cause of any upsets and mitigate to prevent future incidents (USEPA 2019; 
Florida Department of Environmental Protection 2019). 

Particulate Matter. Particle pollution, also known as particulate matter, is the general term used 
for a mixture of solid particles and liquid droplets found in the air and is made up of a number of 
components, including acids (such as sulfates and nitrates), organic chemicals, metals, soil or 
dust particles, and allergens (such as fragments of pollen or mold spores). 

PM2.5 describes the small or fine particles that are 2.5 micrometers in diameter or less in size 
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(such as those found in smoke and haze) and pose the greatest health threat. PM10 or coarse 
particles describe particles that are greater than 2.5, but less than or equal to 10 micrometers in 
diameter. 

Fine particles can result directly from emissions of fuel combustion from motor vehicles, power 
generation and industrial facilities, as well as from residential fireplaces and wood stoves. 
Coarse particles are generally emitted from sources such as vehicles traveling on unpaved 
roads, materials handling, crushing and grinding operations, and windblown dust. Their 
chemical and physical compositions vary depending on location, time of year, and weather. 

The USEPA has established two health-based air quality standards for particle pollution, one for 
PM2.5 and the other for PM10. The FDEP, in cooperation with several county air pollution control 
agencies, monitors particle pollution air quality throughout the state (USEPA 2019; Florida 
Department of Environmental Protection 2019). 

Lead. (Pb) Sources of lead emissions include pipes, fuel, and paint, however, with the phasing-
out of leaded fuel and paints for their safer unleaded counterparts in the past two decades lead 
emissions have dropped to an all-time low. 

Ambient air concentrations of lead in Florida reflect the decrease in auto emissions. Except for 
locations very near a small number of stationary sources that emit significant amounts of lead -
such as secondary lead smelters - lead concentrations in Florida's air are nearly zero (USEPA 
2019; Florida Department of Environmental Protection 2019). 

The EPA is required to designate areas as either meeting (attainment) or not meeting 
(nonattainment) the National Ambient Air Quality Standards. However, it is necessary that the 
states develop a general plan to attain and maintain the NAAQS in all areas of the country, and 
a specific state implementation plan (SIP) to re-attain the standards for each area designated 
nonattainment for a NAAQS (USEPA 2019). 

The ROI for this project in regards to air quality is defined by the U.S. Environmental Protection 
Agency’s section 4 regulatory boundary as being that of Collier County, Florida. 

R e g u l a t o r y  R e q u i r e m e n t s  
Under the Clean Air Act, EPA sets specific limits on certain outdoor air pollutants that have been 
scientifically proven to have deleterious health effects in all regions of the United States. The 
Clean Air Act also gives EPA the authority to limit emissions of air pollutants coming from 
sources like chemical plants, utilities, and steel mills. Individual states, counties, cities or tribes 
may have stronger air pollution laws, but they may not have weaker pollution limits than those 
set by the EPA. 

To ensure the NAAQS are achieved and/or maintained, the Clean Air Act requires each state to 
develop an enforceable state implementation plan (SIP). According to the plans that are outlined 
in the SIP, states and local agencies are given delegated authority to implement the regulations 
in order to control emissions sources of criteria pollutants. 

Established under the Clean Air Act (section 176(c)(4)), the General Conformity rule ensures 
that the actions taken by federal agencies, do not interfere with a state’s plans to attain and 
maintain national standards for air quality (USEPA 2019). 
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The Clean Air Act also establishes a national goal of preventing degradation or impairment in 
any federally-designated Class I area. Class I areas are defined as all national parks over 6,000 
acres and all wilderness areas and memorial parks over 5,000 acres. In Class I areas, visibility 
impairment is defined as a reduction in visual range and atmospheric discoloration. In the 
context of the Prevention of Significant Deterioration (PSD) for air quality permitting, an 
applicant must provide a separate analysis of air quality impacts in any Class I area that may be 
impacted by the new or modified facility. 

Every area of Florida is within 250 kilometers of at least one Class I area. Therefore, all PSD 
applications are required to include a Class I air quality impact analysis (USEPA 2019). 

2 . 2 0 . 1  E x i s t i n g  C o n d i t i o n s  

R e l e v a n t  L o c a l  A r e a  
Collier County, Florida is located in the southwestern part of Florida and is currently in 
attainment for all criteria pollutants (USEPA 2019) 

According to AirNow, a collaborative effort between EPA and NOAA, the current conditions in 
Naples, is 33 AQI. 0-50 AQI is considered in the good range. 

Ozone formation and particulate matter are less likely to accumulate due to Collier County’s 
favorable southeastern geographical position plus the addition of the near constant onshore 
tropical winds. 

As the result of vehicle emissions controls and local measures to reduce traffic congestion, 
Florida has not recorded a violation of the carbon monoxide standard since 1986. 

Since gasoline has changed to unleaded only and with the exceptions of areas directly 
surrounding lead smelting facilities, Florida’s ambient air concentrations of lead are nearly zero. 

2 . 2 1  N O I S E  

2 . 2 1 . 1  E x i s t i n g  C o n d i t i o n s  
The ROI for this project is defined as all areas to be affected or indirectly by the proposed 
action. This ROI includes the Outer Continental Shoal Area T1 and Shoal Area T2 borrow sites 
and all areas traversed between and including the beach nourishment sites and the inland bay 
areas located inland of the beaches. It also includes all construction areas for structures to be 
demolished or otherwise altered, and all areas where structure or fill is being placed for storm 
surge barriers, floodwalls, pump stations, dune enhancement activities, natural and nature-
based features, or other activities associated with the project, including any areas that are filled, 
graded, cleared, excavated, or otherwise converted to another use as a result of the 
construction of the project. Noise generated in these areas will be by heavy land-based 
construction equipment, which will also be used to move sand around on the beaches as it is 
pumped ashore. The borrow sites that include the Shoal Area T1 and the Shoal Area T2, 
located within the Outer Continental Shelf (OCS) (as well as all transit lanes, which includes any 
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anchorage sites just offshore used to anchor barges involved in final sand placement along the 
shore, are considered part of the ROI. 
Sound is a physical phenomenon consisting of minute vibrations that travel through a medium, 
such as air, and are sensed by the human ear as well as most fauna. Noise is generally defined 
as loud, unpleasant, unexpected, or undesired sound that is typically associated with human 
activity and that interferes with or disrupts normal activities of humans and wildlife. The human 
environment is generally characterized by a certain consistent noise level that varies by area. 
This is called ambient, or background, noise. Although exposure to high noise levels has been 
demonstrated to cause hearing loss and other health impacts, the principal human response to 
environmental noise is annoyance. The response of individuals to similar noise events is diverse 
and influenced by the type of noise; perceived importance of the noise and its appropriateness 
in the setting; time of day and type of activity during which the noise occurs; and sensitivity of 
the individual. Wildlife near areas of human activity and associated noise react similarly. Boating 
noise can carry for long distances underwater, and disrupt the behavior of aquatic life for 
considerable distances from the source, depending on the size of and noise produced by 
marine engines. 
The normal human ear can detect sounds that range in frequency from about 20 Hz to 20,000 
Hz. However, all sounds in this wide range of frequencies are not heard equally well by the 
human ear, which is most sensitive to frequencies in the range of 1,000 Hz to 4,000 Hz. This 
frequency dependence can be taken into account by applying a correction to each frequency 
range to approximate the human ear’s sensitivity within each range. This is called A-weighting 
and is commonly used in measurements of community and transportation noise. The A-
weighted sound pressure level (abbreviated as dBA) is the sound level with the “A-weighting” 
frequency correction and represents the approximate frequency response characteristic of the 
average human ear. For aquatic life, the hearing range can be significantly different. Reptiles 
tend to have a similar hearing range as fish, most bird species have a hearing range similar to 
humans, while many mammals can hear much higher frequencies than humans. 
In humans, noise levels can range from about 10 dBA for normal breathing, to 120 dBA for an 
ambulance siren, and as much as 150 dBA for a jet engine taking off. The National Institute for 
Occupational Safety and Health (NIOSH) states that noise levels prolonged over eight hours at 
85 dBA or even one exposure over 140 dBA can result in hearing loss (CHC 2019). 
Noise impacts result from perceptible changes in the overall noise environment that increase 
“annoyance” or affect human health. Human health effects such as hearing loss, sleep 
disruption, disruption of daily activities, changes in cognition and mood can all result from noise 
impacts, often referred to as “noise annoyance” (Basner 2013). 
The National Ocean and Atmospheric Administration (NOAA) defines ocean noise as, “sounds 
made by human activities that can interfere with or obscure the ability of marine animals to hear 
natural sounds of the ocean” (NOAA 2019). Sound travels more efficiently than light underwater. 
Aquatic species use sound to communicate such as to locate food, send a warning, navigate, 
etc. As noise pollution from human activities increases it is having direct impacts on the marine 
environment. Marine noise from recreational boating, commercial shipping vessels, cruise ships, 
etc. can result in “acoustic masking” as the low frequency from vessels matches that of certain 
marine animals. Acoustic masking is the result of when sounds from human activities interfere 
with an animal’s ability to detect, recognize, or understand natural sounds from other marine 
animals (NPS 2018). It can interfere with finding food, navigation, mating, and cause stress, 
hearing loss, injury, or even death. 
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As noise levels on land are measured in units of decibels, underwater noise is also measured 
but in decibels that are referenced to 1 μPa. The standard unit of acoustic pressure in 
underwater sound is measured as the micro Pascal or 1 μPa (NRC 2003). In water acoustic 
thresholds as defined under the Marine Mammal Protection Act (MMPA), use root-mean-square 
(rms) levels to determine harassment. For instance, behavioral disruption for impulsive noise 
such as impact pile driving has a threshold of 160dBrms with decibels referenced to 1 μPa (NRC 
2003). 
The impact analysis is focused upon potential noise increases at sensitive noise receptors 
resulting from the construction and operation of the various project components. Noise sensitive 
receptors are buildings or parks where quiet forms a basic element of their purpose; residences 
and buildings where people normally sleep (e.g., homes, hotels, hospitals), where nighttime 
noise is most annoying; and institutional land uses (e.g., schools, libraries, parks, churches) with 
primarily daytime and evening use. Because noise levels at sensitive receptors are reduced by 
obstructions (such as sound walls) lying between them and the noise source, special emphasis 
is placed on sensitive receptors having a direct line of sight to the Proposed Action construction 
sites and facilities. 
Section 4(b) of the Noise Control Act (NCA) of 1972 (42 USC §§ 4901-4918) directs federal 
agencies to comply with applicable federal, state and local noise requirements with respect to 
the control and abatement of environmental noise. Congress defined environmental noise in the 
NCA of 1972 to include the intensity, duration, and character of sounds from all sources. 
Applicable federal guidelines for noise regulation derive from the USDOT or, more specifically, 
the Federal Transit Administration and the FHWA. The Federal Aviation Administration (FAA) 
also regulates aviation noise and establishes noise level requirements for aircraft through 
various federal regulations. 
Noise is defined as unwanted sound. The most commonly used reference for underwater sound 
is one μPa. Furthermore, under the Marine Mammal Protection Act (MMPA), root-mean-square 
(rms) levels are used to determine harassment. Therefore, all underwater sound levels will be 
reported in rms as shown in the following figure (Collier County 2013). 
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Figure 2-44. A comparison of noise levels for various sound sources (USDOT) 

Sound production is largely influenced by sediment properties – to excavate hard, cohesive and 
consolidated soils, the dredger must apply greater force to dislodge the material (Robinson et al. 
2011). Sound from dredges can be variable, depending on the phase of operation, and the type 
of dredge used, but typically occur at low frequencies (<500) (Reine et al. 2014). The following 
sections describe sound from the types of dredges that have the potential to be used for this 
navigation project. 
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2 . 2 1 . 2  H y d r a u l i c  P i p e l i n e  C u t t e r h e a d  D r e d g e s  
These dredges are commonly used throughout the U.S. for both new work and maintenance 
dredging operations. They are capable of removing most types of material and pumping the 
slurry through pipelines for several miles or longer with the use of booster pumps. The major 
processes contributing to hydraulic dredging sounds include: 

• Dredged material collection sounds originating from the rotating cutterhead in contact 
with the bed and intake of the sediment-water slurry, 

• Sounds generated by pumps and impellers driving the suction of material through the 
pipes, 

• Transport sounds involving the movement of sediment through the pipes, and 
• Ship and machinery sounds, including those associated with the lowering and lifting of 

spuds and moving of anchors by dredge tenders (Reine et al. 2012) 
In a study by Clarke (2002), cutterhead sounds peaked at 100-110 dB in the frequency range of 
70-1,000 Hz and were inaudible at approximately 500 meters from the source. During a beach 
renourishment project along Wallops Island, Virginia, in summer 2012, NASA partnered with 
BOEM and USACE to record background in-water sound levels at the both offshore borrow site 
and the nearshore pump-out area (Collier County 2013). Data were collected at two listening 
depths at each site: approximately 10 feet and 30 feet depths at the offshore shoal and 10 feet 
and 20 feet at the nearshore sites. During the study, the majority of data collected when winds 
were at least 4-7 mph and wave heights were at least 1-2 feet; therefore, the data do not reflect 
“calm”sea conditions (Collier County 2013). Background sound pressure levels (SPLs) 
averaged 117 dB across all sampling days, sites, water depths and weather conditions (Collier 
County, 2013). Minimum measured sound levels ranged from 91 dB to 107 dB depending on 
sampling location and water depth; maximum levels ranged from approximately 128 dB to just 
under 148 dB (Reine et al. in prep). Highest SPLs were found at frequencies of less than 200 
hertz. The authors note that sea state and the associated sounds generated by waves 
interacting with the survey vessel likely contributed to the elevated readings (Collier County 
2013). Hopper dredges produce similar amounts of noise compared to cutterhead dredges, with 
hopper dredging ranging from 70 to 1,000 Hz with peaks at 120 to 140 dB (Clarke et al. 2002). 

2 . 2 2  C L I M A T E ,  C L I M A T E  C H A N G E S ,  &  R E L A T I V E  S E A  L E V E L  
C H A N G E .  

2 . 2 2 . 1  E x i s t i n g  C o n d i t i o n s  

C l i m a t e  
The ROI is located in the subtropical climatic zone, Collier County has mild, dry winters and 
warm, rainy summers. The temperature, which is comfortably mild throughout the year, 
averages 75 degrees Fahrenheit annually. The rainy season, extending from May to October, 
coincides with the hurricane season. During these months, the study area receives nearly 80 
percent of its annual 52-inch rainfall (FEMA 1980). 
The ROI includes all areas transited by dredging vessels/equipment, barges, and other vessels 

Page 131 



 

 

 
  

  

  

  
 

 
  

   
   

    
  

     
   

   
  

    

   
 

 
  

   
  

  
   

     
  

   
    

     
  

    
 

   
 

    
   

  
  

 
    

    
   

     
   

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

utilized including portions of the Outer Continental Shelf in and near the Shoal Area T1 and 
Shoal Area T2 borrowing sites to the shorelines of the Collier County including waters in and 
around the Marco Island and back-bay habitats of the Collier County. The ROI encompasses 
the Collier County sites and the structural and nonstructural sites and all associated 
construction areas such as staging areas. 

C l i m a t e  C h a n g e  
Climate change refers to a change in the state of the climate that can be identified (e.g., by 
using statistical tests) by changes in the mean and/or the variability of its properties, and that 
persists for an extended period, typically decades or longer. Climate change can be, and in the 
past has been, a natural occurrence caused by natural internal processes or external forcings 
such as modulations of the solar cycles, volcanic eruptions. However, modern-day climate 
change is being caused by anthropogenic-induced changes in the composition of the 
atmosphere and land use (IPCC 2014) and that we are the cause is almost certain (5α, which 
corresponds to a p-value which indicates a one in 3.5 million chance that humans aren’t the 
cause of recent climate change (Santer et al. 2019). The recent, rapid and accelerating warming 
of the earth over the past century due to human activity has been cause for concern, as this 
warming has already induced negative changes throughout the world and CO2 continues to 
increase in the atmosphere due to human activity (IPCC 2007). This warming is occurring 
almost everywhere in the world which suggests a global cause rather than changes in localized 
weather patterns. 
Due to sea-level rise projected throughout the 21st century and beyond, coastal systems and 
low-lying areas will increasingly experience adverse impacts such as submergence, coastal 
flooding, and coastal erosion. The population and assets projected to be exposed to coastal 
risks as well as human pressures on coastal ecosystems will increase significantly in the coming 
decades due to population growth, economic development, and urbanization (IPCC 2014). 
Southwest Florida is particularly vulnerable to the effects of climate change and sea level rise, 
due to its populous coastal counties, subtropical environment, porous geology and low 
topography. Seawalls cannot block seawater from infiltrating the porous limestone underground, 
and saltwater has already contaminated freshwater aquifers (Collier County 2015). 
Climate change has the potential to alter the nature and frequency of flood hazards that the 
County already experiences such as hurricane storm surge, coastal erosion, and stormwater 
drainage. Sea level rise may also place additional stress on gravity flow stormwater and septic 
systems due to saltwater corrosion and rising groundwater conditions. An elevated storm surge 
due to sea level rise could produce a cascade of consequences affecting things such as land 
use, infrastructure, facilities, waterway navigation, the local economy, public health and safety, 
drinking water supplies, and ecosystems (Collier County 2015). 
There are generally two separate mechanics involved in global sea level rise. The first is directly 
attributed to global temperature increases, which warm the oceans waters and cause them to 
expand. The second is attributed to the melting of ice over land which simply adds water to the 
oceans. Global sea level rise is likely caused by a combination of these two mechanics and can 
be exasperated on the local level by factors such as erosion and subsidence. The rate of sea 
level rise has varied throughout geologic history, and studies have shown that global 
temperature and sea level are strongly correlated (Collier County 2015). 
Historic trends in local Mean Sea Level (MSL) are best determined from tide gauge records. 
The Center for Operational Oceanographic Products and Services (CO-OPS) has been 
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measuring sea level for over 150 years, with tide stations operating on all U.S. coasts. Changes 
in Mean Sea Level (MSL), either a sea level rise or sea level fall, have been computed at 128 
long-term water level stations using a minimum span of 30 years of observations at each 
location. These measurements have been averaged by month to remove the effect of higher 
frequency phenomena (e.g. storm surge) in order to compute an accurate linear sea level trend. 
Figure 2-45 illustrates regional trends in sea level from NOAA. Note the dominance of green 
symbols along the Florida coast (Collier County 2015). 

Source: http://tidesandcurrents.noaa.gov/sltrends/sltrends.shtml 

Figure 2-45. Gulf/Atlantic Coast Sea Level Trends 

Figure 2-46 shows the monthly mean sea level at NOAA’s Naples, FL station without the regular 
seasonal fluctuations due to coastal ocean temperatures, salinities, winds, atmospheric 
pressures, and ocean currents. The mean sea level trend is 2.40 millimeters/year with a 95 
percent confidence interval of +/- 0.48 mm/yr based on monthly mean sea level data from 1965 
to 2013 which is equivalent to a change of 0.79 feet in 100 years. 
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Source: http://tidesandcurrents.noaa.gov/sltrends/sltrends.shtml 
Figure 2-46. Mean Sea Level Trend for Naples, Florida 

As more data are collected at water level stations, the linear mean sea level trends can be 
recalculated each year. Figure 2-47 compares linear mean sea level trends and 95% confidence 
intervals calculated from the beginning of the Naples, FL station record to recent years. The 
values do not indicate the trend in each year, but the trend of the entire data period up to that 
year. 

Source: http://tidesandcurrents.noaa.gov/sltrends/sltrends.shtml 
Figure 2-47. Previous Mean Sea Level Trends for Naples, Florida 
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Since 1901, the average surface temperature across the contiguous 48 states has risen at an 
average rate of 0.14°F per decade (1.4°F per century). Average temperatures have risen more 
quickly since the late 1970s (0.36 to 0.55°F per decade). Seven of the top 10 warmest years on 
record for the contiguous 48 states have occurred since 1998, and 2012 was the warmest year 
on record. Figure 2-48 below, based on data from NOAA and prepared by the EPA, shows how 
annual average air temperatures have changed in different parts of the United States since 
1901. Current science is projecting that the southeastern United States could experience a 
general increase in average temperatures anywhere from 4.5°F to 9°F in the coming century. 

Figure 2-48. Rate of Temperature Change in the United States, 1901-2012 

In 2013, the USACE published Engineering Technical Letter 1100-2-1, “Procedures to Evaluate 
Sea Level Change: Impacts, Responses, and Adaptation” (USACE, 2014) and Engineering 
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Regulation ER-1100-2-8162, “Incorporating Sea Level Change into Civil Works Programs” 
(USACE 2013), which provide guidance to the USACE for how to incorporate sea level change 
for civil works projects. In addition, in 2016, the President’s Council on Environmental Quality 
(CEQ) released final guidance describing how federal entities should consider the potential 
effects of a proposed action on climate change as indicated by assessing GHG emissions and 
the effects of climate change on a proposed action and its environmental impacts (CEQ 2016). 
The USACE engineering documents require that planning studies and engineering designs 
evaluate the entire range of possible future rates of sea-level change, represented by three 
scenarios of “low”, “intermediate”, and “high” sea-level change shown in the following figure 
(USACE 2013; USACE 2014). The use of sea level change scenarios as opposed to individual 
scenario probabilities underscores the uncertainty in how local relative sea levels will actually 
play out into the future. At any location, changes in local relative sea level reflect the integrated 
effects of global mean sea level change plus local or regional changes in geologic, 
oceanographic, or atmospheric origin. 

Figure 2-49. Scenarios for Global Mean Sea Level Rise (USACE 2011) 
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CHAPTER 3 PLANNING CONSIDERATIONS 
After signing the study agreement select members of the focused Project Delivery Team (PDT) 
travelled from Virginia to Florida and met with the non-Federal Sponsor. Collier County was 
represented by several staff persons from their Growth Management Division as well as their 
consultant, Aptim Environmental & Infrastructure (APTIM). The purpose of this meeting was to 
initiate the first iteration of the planning process and scope the feasibility study. Scoping is the 
first task in the USACE civil works planning process. Discussions concentrated on data 
collection and evidence gathering in order to share readily available existing knowledge- the 
very data needed to inform scoping activities. The resultant products of this scoping meeting 
were the “Six Pieces of Paper” which helped the team begin developing the most important foci 
of the scoping process: problems and opportunities, objectives and constraints, and potential 
uncertainty. 

3 . 1  S T A K E H O L D E R  I N V O L V E M E N T  
Stakeholder involvement has been an essential part of the Collier County CSRM Study for 
developing a comprehensive, county-wide plan for mitigating coastal storm risk throughout the 
study area. Table 3-1 summarizes events of stakeholder involvement including meetings, 
workshops, and charrettes that have occurred in order to ensure a well-rounded planning effort. 
It also shows which stakeholders were represented at each session. Stakeholders identified for 
this study include, but are not limited to, Collier County elected officials, staff, and citizens; state 
and federal agencies; non-profit environmental organizations; local and regional planning 
commissions; as well as commercial and recreational interests. Throughout the study USACE 
has received comments from stakeholders, including the general public. These comments may 
be found in Appendix D. 
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Table 3-1. Stakeholder Involvement History 
Session Date Description Stakeholders 
Non-Federal Sponsor 
Coordination Meeting 

October 18, 
2018 

Gather Initial Input on 
Objectives, Strategies, and 
Solutions 

Collier County Staff 

Scoping Meeting October 24, 
2018 

Determine problems and 
opportunities, define study 
area 

Collier County Staff, APTIM 

Planning Charrette November 7, 
2018 

Engineering and 
Environmental Measures 
Review 

Collier County Staff, APTIM, 
City of Naples Staff, City of 
Marco Island Staff, Marco 
Island City Council Persons, 
Collier County Coastal Advisory 
Committee 

NEPA Public Scoping 
Meeting 

December 6, 
2018 

Open House Public Meeting to 
Collect Scoping Comments 

Local Citizens, Interested 
Agencies 

Environmental Interagency 
Kickoff Meeting 

January 4, 
2019 

Review of Measures and 
Alternatives 

Collier County Staff, APTIM, 
FDEP, FDOT 

Planning Workshop and 
Site Visits 

February 11-
14, 2019 

Formulation of alternatives, 
field verification 

District Staff, Collier County 
Staff 

Environmental Interagency 
Meeting 

February 22, 
2019 

Review of Measures and 
Alternatives 

Collier County Staff, APTIM, 
FDEP, NOAA, BOEM, USFWS 

Meeting with Rookery Bay 
National Estuarine 
Research Reserve 
(RBNERR) 

January 17, 
2019 

Discussion on current/future 
projects within the reserve 

Collier County Staff, APTIM, 
Rookery Bay Reserve Staff 

Environmental Interagency 
Meeting 

August 20, 
2019 

Review of Measures and 
Alternatives 

Collier County Staff, APTIM, 
FDEP, NOAA, BOEM, USFWS 

Public Meeting September 9, 
2019 

Open House Public Meeting Local Citizens, Interested 
Agencies, and Media 

Draft Report NEPA Public 
Meeting 

July 30 and 
August 5, 
2020 

Open House Public Meeting Local Citizens, Interested 
Agencies, and Media 

NEPA Public Comment 
Period 

July 17, 2020 
– August 31, 
2020 

Public Comment Submission 
Period on the Draft Report 

Local Citizens, Interested 
Agencies, Stakeholders 

3 . 2  P R O B L E M S  A N D  O P P O R T U N I T I E S  

3 . 2 . 1  P r o b l e m s  
The overarching problem to be addressed by this study is that coastal storm events cause 
damage to the natural and built environment in Collier County. Risk of coastal storms and their 
damage mechanisms like beach erosion, wave action, and storm surge threaten damage and 
loss of residential and commercial structures, environmental resources, critical infrastructure, 
and economic livelihood. 
There are three primary problems occurring in Collier County with relation to coastal storm risk: 

• Flood risk threatens loss of infrastructure adjacent to Collier County beaches. 
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• Beach erosion during coastal storms risks damage to environmental resources and 
regional economic livelihood. 

• Storm surge inundation threatens interior communities and upland critical infrastructure. 

3 . 2 . 2  O p p o r t u n i t i e s  
Opportunities are the desirable future outcomes which address the water resource problems 
and improve conditions in the study area. Opportunities identified during this analysis include: 

• Reduce economic loss due to coastal flood damage. 
• Restore natural coastline with environmental features that support coastal resilience. 
• Increase public facilities and access to recreation. 
• Increase community understanding through communication about coastal resilience and 

protective measures. 
• Improve environmental conditions by incorporating natural and nature based features 

into potential alternatives. 

3 . 3  O B J E C T I V E S  
The Federal objective of water and related land resources project planning is to contribute to the 
national economic development consistent with protecting the nation’s environment, pursuant to 
national environmental statutes, applicable executive orders, treaties, and other Federal 
planning requirements. The primary goal of this study is to recommend a holistic suite of coastal 
storm risk management measures that will reduce risk of damages due to coastal storm events 
in Collier County. This recommendation will be consistent with USACE coastal storm risk 
management mission area policies, applicable executive orders, and other Federal planning 
requirements. 
The following objectives helped guide plan formulation to achieve study goals: 

• Reduce risk and damage, economic loss, and environmental impacts from wave attack 
and inundation due to coastal storm surge in Collier County over a 50-year period of 
analysis. 

• Reduce risk to life, health, and safety during coastal storms. 

3 . 4  C O N S T R A I N T S  
Constraints are conditions to be avoided, or things that cannot be changed, which limit the 
development and selection of alternative plans. Specific constraints identified during this 
analysis include: 

• Avoid or mitigate impacts to environmental hard bottom resources. 
• Avoid or minimize impacts to habitat for listed species. 
• Minimize interference with time-of-year restrictions for threatened and endangered 

species. 
• Do not adversely impact County or State environmental preserves. 

Other planning considerations include: 

• Florida Sand Rule. 
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• Distance to borrow sources. 
• Community buy-in. 
• Private property. 
• Perpetuity easements. 
• Known archeological sites. 
• Turtle nesting seasons. 
• Collier County preferences. 
• Cost of sand. 
• Dredge vs. truck haul placement. 

3 . 5  P E R I O D  O F  A N A L Y S I S  
The period of analysis for all the alternatives is the 50-year period from 2030 to 2079. Project 
implementation is expected to begin in the year 2025 with the beach construction occurring first. 
The implementation period is the time frame during which construction is expected, which runs 
from 2025-2030. The base year is considered the year the alternatives have been implemented 
and begin to accrue benefits. The base year is assumed to be 2030. In order to evaluate plan 
performance over a minimum 50-year period future damages were calculated through the year 
2079. 
The RP was assessed for engineering and environmental performance out to 100 years from 
project implementation, which is estimated to be the year 2129. This 100 year period for 
consideration of coastal sustainability is in compliance with the USACE Principles and 
Guidelines. 

3 . 6  D E V E L O P M E N T  /  R E D E V E L O P M E N T  P R O J E C T I O N S  
Coastal Collier County is estimated to be 95% built out. Because of this there is not expected to 
be any significant development of land that is not already developed in some form. Any 
significant future developments are expected to be redevelopments. Any redevelopment is 
expected to be constructed to established minimum standards for finished floor elevations. This 
trend will continue on new construction and remodels when over half the value of the asset will 
be changed. Retroactive requirements for existing structures are not anticipated. 
Recognizing the Federal government’s commitment to ensure plans do not promote or 
encourage future development in the floodplain, pursuant to Executive Order (EO) 11988, this 
project will identify in the Project Partnership Agreement (PPA) the need to the non-Federal 
sponsor to develop a floodplain management plan and a requirement for the sponsor to certify 
measures are in place to ensure the project does not induce development within the floodplain. 
The Policy Guidance Letter (PGL) No. 52, Flood Plain Management Plans, stipulates the 
requirement for the project sponsor to prepare a floodplain management plan within one year of 
the PPA execution. The floodplain management plan must also be implemented not more than 
a year after completion of the project construction. Collier County, FL., as the non-Federal 
sponsor, is expected to comply with the requirements of EO 11988 and the PGL No. 52. 

3 . 7  C R I T I C A L  A S S U M P T I O N S  
In order to move forward in the risk-informed decision making process, the Collier County 
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CSRM PDT made certain assumptions and simplifications while performing this study. Critical 
assumptions from various disciplines were deliberated within USACE and communicated to 
decision makers in the form of a risk register. A sample of the most significant assumptions for 
each discipline is listed below. 

E c o n o m i c s  
Beach-fx was used to evaluate physical performance, beach erosion, and benefits along the 

gulf-facing beaches in the North County and Marco Island study areas. G2CRM was used to 
model protective system elements and evaluate damages along the inland bay areas. Inland 
bay areas generally experience less significant wave action, their shorelines differ from the 
beach/ dune environment, and flood inundation remains the dominant risk factor. While both of 
these models were deemed appropriate and approved for analysis of this study area, the limited 
previous use, particularly on the G2CRM model, requires greater scrutiny of both inputs and 
outputs for application on this study. In addition, the use of two separate models to evaluate the 
same study area requires review of possible overlap of benefits between the two models. 
Structure inventory was developed based on the best available data, which may not always be 
complete or reliable. While steps were taken to verify data inputs, assumptions based on the 
foundation types assigned to each structure were applied to develop first floor elevation 
estimates for structures used in the analysis. Another critical input are the depth-damage 
functions applied within the models to estimate damages associated with various occupancy 
types. With no existing geographically appropriate depth-damage functions, the depth-damage 
functions established within the NACCS Physical Depth Damage Function Summary Report, 
supplemented by functions for specific non-residential structure types which were developed as 
part of the Nonresidential Flood Depth-Damage Functions Derived from Expert Elicitation 
Report in 2013 (2013), were determined to be the most appropriate for use on the study. 
In addition, all structures within the provided parcel database were assumed to be compliant 
with Section 308 of the Water Resources Development Act of 1990. Section 308 states that 
structures built in the 100 year floodplain with a Finished Floor Elevation (FFE) of less than the 
100 year flood elevation after July 1, 1991 or in the case of a county substantially located within 
the 100 year floodplain, any new structure built in the 10 year floodplain after July 1, 1991 shall 
not be included in the benefit base. The structures were assumed to be compliant for the 
following reasons: 

• Collier County entered the FEMA Community Rating System in October 1992. The 
application process for the Community Rating System (CRS) Program can take a 
significant amount of time and includes a verification visit with FEMA or its contractor. It 
is, therefore, assumed that structures within Collier County conform to the Base Flood 
Elevation (BFE) in effect when each structure was built. 

• Collier County, currently, holds a CRS Class 5 rating. 

E n g i n e e r i n g  
Existing information was used for analysis regarding geo-environmental and utilities. Additional 
surveys will occur during the PED Phase. 
Beach-fx requires complex beach profile to be defined as simplistic representative profiles. 
Additionally, due to the size of the project shoreline, the beaches were a grouped together 
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according to similar profile features, such as dune height and width, and grouped profiles were 
average into a composite profile representative of that beach area. While performing these 
actions are necessary for increasing computational efficiency, at each step the level of detail 
along the beaches is reduced. 
No storm surge hydrodynamic modeling was performed for the Collier County CSRM, but rather 
the study utilized probabilistic storm suites from Federal Emergency Management Agency 
(FEMA) Region IV Southwest Florida Storm Surge Study. Raw data from the FEMA study was 
obtained and processed to produce the storm water level and wave hydrographs and Average 
Exceedance Probabilities. Extensive documentation was provided along the data to confirm that 
the FEMA Study storm surge hydrodynamic modeling was properly validated and that the mesh 
had adequate resolution. 
The USACE intermediate curve was selected for use in estimating future design water surface 
elevations and formulation of the study. The intermediate curve is being used because the water 
levels, recorded at the NOAA gage in Naples, more closely track the intermediate curve over 
the last 20 years. The intermediate curve is also believed to represent a reasonable estimate of 
RSLR with the information available today. 
Additional specific detail regarding water levels and sea level rise critical assumptions are 
detailed in the following sections 3.7.1, 3.7.2, and 3.7.3. 

E n v i r o n m e n t a l  
An interim impacts analysis was used to inform the tentative plan selection, with more thorough 
analysis to be conducted after the RP is endorsed. Section 106 surveys will be completed 
during PED, as will 401(1) water quality certification (permits). Hydraulic and water quality 
monitoring, which will include sediment transport modeling, is underway and will cover 
nearshore waters and embayments that may be impacted from proposed features. Water quality 
modeling may be completed during PED, due to schedule and time constraints. 
Scenario planning is a purposeful examination of a range of potential future conditions that 
addresses the inherent uncertainty in long-term planning. Unlike forecasts, scenarios do not 
indicate what the future will look like, rather what the future could look like. Scenario 
construction helps planners, decision makers, and stakeholders better adapt to a rapidly 
changing and complex future. Scenario planning acknowledges the critical influence of a few 
drivers of uncertainty on the future condition that provides the basis for evaluation. For the 
Collier County CSRM analysis, RSLR and storm intensity were identified as the most important 
drivers affecting the performance of coastal storm risk management plans. A table providing a 
more comprehensive list of the important decisions, along with a qualitative assessment of risks 
and consequences associated with those decisions, is located in Appendix A. 

3 . 7 . 1  S t o r m  I n t e n s i t y  a n d  W a t e r  S u r f a c e  E l e v a t i o n s  
There are multiple storm variables that affect the intensity of storm surge. Wind magnitude, 
storm size, and exposure time are just a few of these variables. During this study the USACE 
Engineer Research and Development Center (ERDC) provided coastal water surface elevations 
(WSELs), developed from processing raw modeling data obtained from the Federal Emergency 
Management Agency (FEMA) Region IV Southwest Florida Storm Surge Study for production of 
revised Flood Insurance Rate Maps (FIRMs), in order to estimate the probability of various 
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storm surge WSELs. Lower probability events represent more extreme storms that produce 
higher WSELs. There are 67 coastal transects throughout Collier County where FEMA 
calculated water surface elevations, whereas ERDC processed the water levels at 229 ADCIRC 
nodal points along the Collier County coastlines and inland bay areas. Shown below in Table 3-
2 are the 2018 WSELs calculated by ERDC, and for reference, the 2012 WSELs published by 
FEMA in the Flood Insurance Study of Collier County. In this comparison, both sets of 
calculated values are for the geographic area in vicinity of Naples Pier. Other locations along 
the coastline follow a similar relationship to that shown below. 

Table 3-2. 2018 ERDC and 2012 FEMA Water Surface Elevations (feet NAVD88) 
Annual Exceedance Probability (AEP) 

Study 10% 2% 1% 0.2% 
FEMA 2012 3.87 7.28 8.41 10.41 
ERDC 2018 4.08 7.53 8.73 12.42 

3 . 7 . 2  S e a  - l e v e l  C h a n g e  P r o j e c t i o n s  
This study was formulated to consider the impacts of Relative Sea Level Rise (RSLR) on future 
conditions, both with- and without project alternatives and is consistent with ER 1100-2-8162 – 
Incorporating Sea Level Change in Civil Works Programs. Research by climate science experts 
predicts continued or accelerated climate change for the 21st century and possibly beyond, 
which would cause a continued or accelerated rise in sea level along the Gulf Coast. The 
resulting RSLR will impact future USACE coastal projects and system performance. As a result, 
coastal studies must consider how sensitive and adaptable both environmental and engineered 
systems are to the effects of RSLR and climate change. 
The forecast for Collier County shown in the following figure includes relative sea level rise for 
the 50-year period of analysis from 2030-2079. According to the USACE Sea Level Change 
Curve Calculator, water levels during the period of analysis will rise 0.45, 1.01, and 2.73 feet for 
the USACE low, intermediate, and high curve estimates (Table 3-3). 

Figure 3-1. Relative Sea Level Rise at Naples, FL 
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Table 3-3. Estimated RSLR (feet) at Naples, FL 

The USACE intermediate curve was selected for use in estimating future design water surface 
elevations and formulation of the study. The intermediate curve is being used because the water 
levels, recorded at the NOAA gage in Naples, more closely track the intermediate curve over 
the last 20 years. The intermediate curve is also believed to represent a reasonable estimate of 
RSLR with the information available today. The USACE high and low curves will be used to 
analyze how sensitive the selected plan is to alternate changes in Sea-level change (SLC) and 
determine what design or operations and maintenance can or are recommended to be 
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implemented to minimize adverse impacts while maximizing benefits. Although high curve 
predictions have low probabilities of occurrence, they are scientifically feasible, extreme RSLR 
estimates. The low and high curves will be analyzed prior to determination of the final RP. 

3 . 7 . 3  F u t u r e  S c e n a r i o s  a n d  D e s i g n  W a t e r  L e v e l s  f o r  
F o r m u l a t i o n  
The elevation across Collier County shown in the following figures is generally very low, making 
it difficult to reduce risk during hurricanes and major storm events. The low-lying topography of 
Collier County combined with its many interior bays and riverine features, limit the possibilities 
for providing storm risk management for all coastal communities, let alone the entire county. 
Inland bay measures were created by identifying reaches that could be hydrologically isolated 
from the effects of storm surge. In order to plan measures that would reduce risk to upland 
structures the team looked inland until the ground elevation began to increase. This increase in 
topography, unless artificially created by an adjacent measure, is required to keep floodwaters 
from overflowing one area and into another, effectively flanking a proposed measure. 
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Figure 3-2. Elevation across North County 
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Figure 3-3. Elevation across Marco Island 

Figure 3-2 shows great perspective of the local topography along the North County study area. 
There’s limited availability of high ground adjacent to the coastline and a limit of approximately 
10 feet when traced inland. The available FEMA 100-year water level, as well as the density of 
structures within this area led to the scoping decision to initially bind the study area in the east 
by the 10-foot contour line. 
Future with-project and without project scenarios were compared as the basis for decision 
making. The primary variables believed to have the most impact on choosing the best future 
plan were storm intensity and the rate of sea level rise. The formulation for this project was to 
compare the performance of various alternatives over the period of analysis, 2030-2079, using 
the ERDC 2019 WSEL estimates and the USACE intermediate sea level rise projection for 
2079. Future scenarios included assumptions about other future work and conditions that are 
reasonably likely to occur in Collier County. The Collier County Coastal Resilience Program, to 
include periodic beach renourishments discussed earlier in section 1.1.1, is an example of a 
project assumed to be part of the future condition scenarios. 
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Based on the existing dune elevations and the one percent annual exceedance probability 
storm water levels, the eastern boundary of the study area was established at the 10-foot 
topographic contour line. This interval was used as a benchmark for the highest level of design 
to consider for this study. Building a beach and dune system higher than 10 feet of elevation 
was regarded as improbable given the areas natural low level dunes and that current dunes are 
only constructed to 3-5 feet of elevation and the known limited number of structures adjacent to 
beaches. Later during the study, overtopping analysis was conducted for the structural 
measures and further informed the model areas and by definition the structure inventory. Based 
on the overtopping analysis, which accounted for surge and wave run-up, the model area 
covering the Cocohatchee River basin was extended to the 16-foot contour, and the model area 
covering the Upper Gordon River basin was extended to the 14-foot contour. Therefore the 
model areas developed for G2CRM, and that were used for nonstructural analyses are bound 
by the appropriate contour lines. These model areas represent the maximum number of 
structures from which benefits could be accrued. 
Water surface elevation estimates for storm surge vary between the shoreline and inland bays. 
Generally the storm surge elevations are higher along the coastline and lower further upstream. 
Tables 3-4 and 3-5, as well as Figure 3-4 describe and show average WSEL frequencies used 
in the study and how they are estimated to vary across the study area. 

Figure 3-4. (A) Collier County Save Point and R-Monument Locations; (B) Collier County 
Beach Reaches 
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Table 3-4. Water Levels (feet) for Collier County Save Points at 2018 and 2079 
Study Surge Elevations (FT

NAVD88) Year 2018 
Study Surge Elevations (FT

NAVD88) Year 2079 
Save Point Number 20-YR 50-YR 100-YR 20-YR 50-YR 100-YR 

1 7.2 9.2 10.9 8.4 10.4 12.1 
20 6.3 8.1 9.4 7.5 9.3 10.6 
30 5.4 7.2 8.7 6.6 8.4 9.9 
44 5.1 6.7 8.1 6.3 7.9 9.3 
66 5.3 6.8 8.0 6.4 8.0 9.2 
68 5.4 6.9 8.1 6.5 8.0 9.3 
104 5.6 7.8 9.1 6.8 8.9 10.3 
108 6.2 8.3 9.7 7.4 9.5 10.9 
143 4.9 7.7 10.0 6.0 8.8 11.2 
169 5.9 8.0 9.7 7.1 9.2 10.9 
192 5.9 7.6 9.2 7.0 8.8 10.4 
209 5.6 7.2 8.4 6.8 8.4 9.6 

Table 3-5. Water Levels (feet) for Collier County Beach Reaches at 2018 and 2079 
Study Surge Elevations (FT

NAVD88) Year 2018 
Study Surge Elevations (FT

NAVD88) Year 2079 
Reach 20-YR 50-YR 100-YR 20-YR 50-YR 100-YR 

1 Barefoot Beach (R1-R9) 3.5 7.6 10.1 4.7 8.8 11.3 
2 Barefoot Beach Preserve 

(R9-R16) 
5.6 7.9 9.8 6.8 9.1 11.0 

3 Wiggins Pass State Park 
(R17-R22) 

5.8 8.0 9.6 7.0 9.2 10.8 

4 Vanderbilt Beach (R22-
R29) 

5.6 7.9 9.5 6.8 9.1 10.7 

5 Pelican Bay (R29-R41) 5.7 8.0 9.6 6.9 9.2 10.8 
6 Clam Pass Park (R42-R46) 5.8 8.1 9.6 7.0 9.3 10.8 
7 Park Shore (R46-R57) 4.5 7.9 9.3 5.7 9.0 10.5 
8 Naples Beach (R58A-R79) 3.6 6.5 8.3 4.8 7.6 9.5 
9 Gordon Pass Reach (R79-

R89) 
4.7 6.5 7.9 5.9 7.7 9.1 

10 Marco Island Beach (R135-
R148) 

4.4 6.7 8.7 5.6 7.9 9.9 

11 Cape Marco (R148-G4) 5.3 7.1 8.6 6.5 8.3 9.7 

The TSP will be optimized for performance assessment at the ten percent, two percent, and one 
percent FEMA Southwest Florida Study water surface elevations. Optimization assumes the 
measures that make up the TSP will remain the same but the design parameters, such as wall 
height, may change. 
The TSP will be assessed for performance against two other scenarios in order to identify 
further risks and options for adaptability. The plan will be compared to a scenario in which the 
USACE high RSLR curve is assumed in order to identify the risks associated with an unlikely 
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and extreme event. The RP will also be assessed for risk and adaptability 100 years out to 2125 
in order to see how the plan performs further into the future. 
In order to formulate for an alternative that reasonably maximized net economic benefits, 
several project levels of design were compared to find the most economically efficient variation. 
Three design WSELs that provide a low-medium-high range of flood risk management were 
selected for analyzing a range of costs and benefits. 

3 . 8  R E S I L I E N C E  
Resiliency increases when there are multiple layers incorporated into any risk management 
project, and this is especially true in coastal storm risk management planning. By incorporating 
multiple layers of resilience, residual risk is reduced and redundancy is created, thereby 
increasing the overall level of resiliency. In this study, a combination of three vital coastal storm 
risk reduction components- structural measures, nonstructural measures, and natural and 
nature-based features were examined and considered for use in the study area. 
Additionally, the PDT studied coastal storm risk reduction measures for various critical 
infrastructure. Facilities identified as critical infrastructure will be considered for nonstructural 
flood risk reduction measures. Even if the specific critical infrastructure facilities are in an area 
of proposed risk reduction from another measure, such as a floodwall, they will still be 
considered for nonstructural measures as well. The level of recommended coastal storm risk 
reduction may be at a higher threshold than is proposed for other areas of the County. 
The coastal storm risk management measures proposed in the RP will be complimented by 
recent and ongoing resiliency planning efforts executed by Collier County as discussed in 
section 1.1.1. 

3 . 9  P L A N N I N G  A R E A S  
A wide variety of potential solutions were preliminarily considered for reducing coastal storm risk 
to Collier County. The initial interpretation of the study authority was that of a beach 
reconstruction or renourishment project. During the planning charrette, this understanding 
changed to also include the adjacent back-bay areas of coastal Collier County, herein referred 
to as inland bays or inland bay areas. This shift created the need for a comprehensive 
formulation strategy whereby focus was first given to the beaches because they are the first line 
of defense for the community against coastal storms. This evolution led to a phased analysis in 
which the level of achievable risk reduction in the inland bay areas was dependent upon the 
elevation of the beach profiles. The final array of alternatives was formulated such that inland 
bay measures compliment the beaches, further buying down residual risk to inland structures. 
While the beaches measures could be constructed separately and still function properly without 
one another, the inland bays structural analyses could not function without the beaches. 
Therefore, the comprehensive strategy adopted a separable and combined elements framework 
(for the beaches) that reinforced the inherent independence and dependency link between the 
beaches and inland bay features. A separable non-structural element would be defined by the 
inland bay features that could be hydraulically isolated with measures and their corresponding 
beach reaches. The Planning Areas discussed in in this section serve as the foundation for the 
separable elements within the Collier County. 
Each area of coastal Collier County was evaluated for coastal storm risk and then various risk 
reduction measures were considered. Within each focused study area, North County and Marco 
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Island, measures were considered for both the beach and inland bay areas. The beach reaches 
and inland bay areas were segmented into planning reaches, also referred to as Planning 
Areas, following various hydrologic boundaries, range monuments, and existing county project 
limits. These planning areas provide sensible boundaries for analysis of structural and 
nonstructural measures. Separation of the beach and inland bay areas also provides a basis for 
independently evaluating economic damages using Beach-fx and the Generation 2 Coastal Risk 
Management (G2CRM) models. Figures 3-5 through 3-11 below show the planning reaches 
used in this study. 

A r e a  1  – W i g g i n s  P a s s  E s t u a r i n e  A r e a ,  C o c o h a t c h e e  R i v e r  
S y s t e m ,  a n d  V a n d e r b i l t  L a g o o n  
The Wiggins Pass area is considered hydraulically separable from adjacent reaches to the 
south. There is a connection to Fish Trap Bay in Lee County to the north where two narrow 
small-boat accesses are provided underneath Bonita Beach Road. Area 1 includes several 
named beaches including Barefoot Beach (R1-R9), the Barefoot Beach County Preserve (R9-
R16), Wiggins Pass State Park (R16-R22), and Vanderbilt Beach, an existing County 
renourishment project (R22-R29). 

A r e a  2  – C l a m  P a s s  S t a t e  P a r k  a n d  O u t e r  C l a m  B a y 
Outer Clam Bay and Clam Pass State Park, which stretches north to Vanderbilt Beach Road, 
are hydraulically separable. Clam Bay has only one minor hydraulic link to Area 3 to the south, 
which is a culvert system at the bottom of a manmade canal. Area 2 includes several named 
beaches including Pelican Bay (R29-R41) and Clam Pass State Park (R41-R46). 

A r e a  3  – D o c t o r s  P a s s  a n d  V e n e t i a n  B a y  
Venetian Bay is separable from Area 2 by the aforementioned culvert system and is otherwise 
isolated to the south. Area 3 contains Park Shore Beach, an existing County renourishment 
project (R46-R58). 

A r e a  4  – N a p l e s  B e a c h  a n d  N a p l e s  B a y  
Naples Beach is also an existing County renourishment project and spans range monuments 
R58-R79). Area 4 also contains the Gordon Pass beach reach (R79-R89). The Naples Bay area 
includes Gordon Pass and the Gordon River confluences to the north until their junction with 
US-41 Tamiami Trail. 

A r e a  5  – U p p e r  G o r d o n  R i v e r  a n d  R o c k  C r e e k  
The Upper Gordon River is the north-south running tributary, north of US-41 (Tamiami Trail). 
The east-west running tributary is Rock Creek. Overpasses along US-41 are the only feasible 
locations to isolate storm surge affects in the Gordon River, whereby isolating and creating 
hydraulic separation between Naples Bay and Area 5. Area 5 doesn’t contain any beach 
reaches. 
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A r e a  6  – M a r c o  I s l a n d  
Marco Island lies approximately 10 miles south of the City of Naples and the North County study 
area, and it is hydraulically separable from the rest of Collier County. Marco Island includes 
Residents Beach (R136-R147), the Cape Marco beach reach (R147-R148), and the Caxambas 
Pass reach (V317-V319). 

Figure 3-5. Overview of Planning Reaches 
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Figure 3-6. Planning Reach 1 - Wiggins Pass, Cocohatchee River, and Vanderbilt Lagoon 
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Figure 3-7. Planning Reach 2 – Clam Pass State Park 
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Figure 3-8. Planning Reach 3 – Doctors Pass and Venetian Bay 

Page 155 



 

 

 
  

 
   

 
 

Monuments 

R-065 

R-06 

R-06 

~lanning Area 4 

' A 

R-079 

R-080 
MA19 

R-081 

R-082 • 

R-083 

R-084 ~h lO 

R-085 e 

R-086 • 

R-087 

MJll21 
R-08 • l 

~;A:22 
R-089 

R-090 • 

4 

MA29 

0 0.5 

Naples 
Municipal 

Airport 

North Rd 

Estey 

0 
C: 
;r: 
"' j 
0 
-0 

"' .c: 
en 

Barrett Ave 

Naples 
Botanical 
Garden 

Lee 

Collier 

vergree 
Golf and 
Country 

Club 

Th 
Glao 
Golf 

Couri 
Clu 

Sugden 
Regional Park 

Thomas,. o,, 
o,.. 

N 

2A 
Miles 

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Figure 3-9. Planning Reach 4 – Naples Beach and Naples Bay 
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Figure 3-10. Planning Reach 5 – Upper Gordon River and Rock Creek 
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Figure 3-11. Planning Reach 6 – Marco Island 

3 . 1 0  A R E A S  O U T S I D E  T H E  S T U D Y  A L I G N M E N T  
There are two major areas considered to be outside the study alignment: (1) Keewaydin Island 
and the Rookery Bay National Estuarine Research Reserve and (2) Cape Romano and the Ten 
Thousand Islands National Wildlife Refuge. Both of these areas are mostly undeveloped and 
relatively uninhabited. The Keewaydin/Rookery Bay area spans from the south side of Gordon 
Pass to Big Marco Pass. Cape Romano/Ten Thousand Islands spans from south of Marco 
Island to Everglades City. Both of these areas largely reside in System Units under the Coastal 
Barrier Resources Act. 
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CHAPTER 4 HYDROMODELING ANALYSIS 
Hydrodynamic modeling was completed for water quality analysis and environmental impacts. 
The water quality modeling effort is discussed in Appendix B. The sections below discuss all 
other hydro modeling data which was used for the determination of the water levels and interior 
flooding. 

4 . 1  F E M A  S O U T H W E S T  F L O R I D A  S T O R M  S U R G E  S T U D Y  
For the Collier County CSRM, the Norfolk District used stillwater elevations for the project 
analysis and design calculated from a statistical analysis of modeling data from the Federal 
Emergency Management Agency (FEMA) Region IV Southwest Florida Storm Surge Study 
(FEMA SWFL Study). The FEMA SWFL Study includes the coastal counties of Sarasota, 
Charlotte, Lee, and Collier and the inland counties of DeSoto and Hendry. The purpose of the 
FEMA study is to determine the flood risk from 50 percent (two year), 20 percent (five year), 10 
percent (10 year), four percent (25 year), two percent (50 year), one percent (100 year), and 0.2 
percent (500 year) annual-chance floods for these coastal areas for production of revised Flood 
Insurance Rate Maps (FIRMs). 

4 . 1 . 1  M o d e l i n g  o f  S u r g e  L e v e l s  a n d  W a v e  C h a r a c t e r i s t i c s  
A suite of high-fidelity numerical models were used for the FEMA SWFL Study. The FEMA 
SWFL study incorporated existing and future forcing and potential future climate change to 
perform statistical analyses and numerical hydrodynamic modeling for the region. The numerical 
modeling study was performed using the two-dimensional hydrodynamic model ADCIRC and 
the two-dimensional spectral wave model SWAN. The ADCIRC model is a coastal circulation 
and storm surge model that uses the finite element method to solve the reformulated, depth-
averaged shallow water equations. The model is run on a triangulated mesh with elevations 
derived from a seamless bathymetric/topographic DEM that includes both offshore and overland 
areas. The triangulated format of the mesh allows variation in the element size, so the study 
area can have a high concentration of nodes while fewer nodes (with higher element areas) can 
be placed farther away to make the mesh size more efficient without compromising accuracy 
(FEMA 2015). The SWAN model runs on the same triangulated mesh that is used with the 
ADCIRC model. During the model simulations, the water levels from ADCIRC are fed into the 
SWAN model at 15-minute interval (of model time). The SWAN model computes the wind-driven 
development of the storm wants, the propagation of the waves over the model domain, and the 
wave radiation stress gradients where the waves break close to the shore. In turn, the ADCIRC 
component is informed of the computed radiation stress gradients at the completion of each 
SWAN component time step. This information is used by the ADCIRC component to adjust the 
nearshore water levels for the wave-driven set-down and setup in the zone of breaking waves 
near the shoreline. This process continues for the duration of the wind and pressure forcing 
from the meteorological input files. The model was validated with historic tide gage, high water 
mark, and wave buoy data. 
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4 . 1 . 2  D e t e r m i n a t i o n  o f  S t o r m  S u r g e  W a t e r  L e v e l  F r e q u e n c i e s  
The outputs from the modeling data detailed in section 4.1.1 was utlized for processing and to 
determine storm surge water level frequencies. Floods are generally explained according to 
their likelihood of occurring in any given year at a specific location. The most commonly used 
definition is the “100-year flood”, which is also referred to as “one percent flood” or having a 
“recurrence interval” or “return period” of 100 years. The FEMA SWFL study incorporated 
existing and future forcing and potential future climate change to perform statistical analyses 
and numerical hydrodynamic modeling for the region. The statistical analyses performed by 
USACE resulted in stillwater level elevations as average recurrence intervals (ARI) for a 100 
percent flood (one year flood), 50 percent flood (two year flood), 20 percent flood ( 5 year flood), 
ten percent flood (ten year flood), five percent flood (20 year flood), two percent flood (50 year 
flood), one percent flood (100 year flood), 0.50 percent flood (200 year flood), 0.20 percent flood 
(500 year flood), 0.10 percent flood (1,000 year flood), for different confidence limits. 

A common misinterpretation is that a 100-year flood is likely to occur only once in a 100-year 
period. In fact, a second 100-year flood could occur a year or even a week after the first one. 
The term only means that that the average interval between floods greater than the 100-year 
flood over a very long period (say 1,000 years) will be 100 years. However, the actual interval 
between floods greater than this magnitude will vary considerably. In addition, the probability of 
a certain flood occurring will increase for a longer period of time. For example, over the life of an 
average 30-year mortgage, a home located within the 100-year flood zone has a 26 percent 
chance of being flooded at least once. Even more significantly, a house in a ten-year flood zone 
is almost certain to be flooded at least once (96 percent chance) in the same 30-year mortgage 
cycle. The probability (P) that one or more of a certain-size flood occurring during any period will 
exceed a given flood threshold can be estimated as: 

𝑃𝑃 = 1 − [1 − 1]𝑛𝑛 ; where T is the return period of a given flood (e.g., 100 years, 50 years, 25 
𝑇𝑇 

years) and n is the number of years in the period. 

Due to the potential confusion recent USACE guidance documents and policy letters 
recommend use of the annual exceedance probability terminology instead of the recurrence 
interval or return period terminology. For example, one would discuss the “one-percent-annual-
exceedance-probability flood” or “one-percent chance- exceedance flood”, which may be 
shortened to “one percent flood” as opposed to the “100-year flood”. This report will use 
“percent flood” instead of “year flood”. Therefore for the stillwater elevations for storm 
frequencies mentioned above, this report will use the percent flood shown in the table below. 
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Table 4-1. Recurrence Interval and Percent Chance of Occurrence. 
Recurrence Percent Chance 

Interval in Years of Occurrence 
1 100% 
2 50% 
5 20% 

10 10% 
20 5% 
50 2% 
100 1% 
200 0.5% 
500 0.2% 

1000 0.1% 

4 . 1 . 3  D e t e r m i n a t i o n  o f  D u n e  a n d  S t r u c t u r e  H e i g h t s  a n d  
O v e r t o p p i n g  V o l u m e s  
The risk-reducing capability of the Collier CSRM project during hurricanes, tropical storms and 
extra tropical storms is dependent upon the beach dune’s and floodwall’s ability to resist against 
wave overtopping flow rates. Wave overtopping was analyzed using FEMA SWFL stillwater 
levels and wave heights. The analysis included the development of peak overtopping rates for 
return periods (five percent flood, two percent flood, and one percent flood) at stillwater levels 
calculated for the year 2030 (start of the project analysis period) and for the year 2079 (end of 
the project analysis period). The stillwater levels vary amongst the structure alignments 
throughout the North County and Marco Island. These wave flow rates have the potential of 
causing scour and possible failure of the protective ability of the feature. Structures heights were 
adjusted and determined based on the overtopping rates. Refer to Appendix B for more 
information on the Overtopping Analysis. 

4 . 2  D E T E R M I N A T I O N  O F  I N T E R I O R  F L O O D I N G  
The floodwall associated with an interior area is generally referred to as the line of protection. 
The line of protection excludes flood water originating from the exterior, but normally does not 
directly alleviate flooding that may subsequently occur from interior runoff. In fact, the line of 
protection can often aggravate the problem of interior flooding by blocking drainage outlets. In 
these cases drainage system enhancements such as flap gates, tide gates, and possibly pumps 
will be needed. For the Collier County CSRM study, a preliminary interior flooding/drainage 
analysis using existing information and data was performed. The PDT utilized information from 
analyses performed through past Collier County studies as well as performing new modeling 
analysis where needed. Refer to Appendix B for more information on the interior 
flooding/drainage analysis. 

Page 161 



 

 

 
  

 
 

 
     

 
 

  
    

  
 

   
  

 

  
   

   
  

      
   

  

 

  
    

   
   

    
 

     
  

  

  
  

    
  

    

 

   
   

 

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

4 . 3  R E L A T I V E  S E A  L E V E L  R I S E  E F F E C T S  O N  S T R U C T U R E  
H E I G H T S  

Many coastal storm risk management design projects in the past typically took into 
consideration the effects of coastal forces from waves, tides, currents, and storm surges. 
However, many in the past have not taken into consideration the effects of sea level rise on a 
coastal structure. In recent years, as sea level rise and climate change become apparent, the 
impacts of existing structures now show the repercussions of not including the sea level. The 
rise in the sea level could potentially change the effects of coastal forces, due to the change in 
the water depths. Knowing the future coastal conditions of an area, engineers should design to 
include future potential impacts on coastal structures. Incorporating the effects of sea level rise 
in the initial design could also reduce the risk of failure in the future and reduce changing or 
making major adjustments for the structure in the future. 

4 . 3 . 1  A d j u s t i n g  F E M A  S W F L  D a t a  f o r  t h e  S t u d y  
The FEMA SWFL water levels are referenced to the year 1992, the midpoint of the current 
National Tidal Datum Epoch (NTDE) (1983-2001). Therefore an adjustment was made to 
incorporate RSLR from 1992 to 2018, which is when the study began. Based on the USACE low 
scenario at the Naples Pier NOAA gage from 1992 to 2018, the RSLR increase during this time 
period was estimated to be 0.24 feet. This value was added to the FEMA SWFL Study results 
after the data was converted to NAVD88 (in feet). 

4 . 3 . 2  I n c o r p o r a t i n g  F u t u r e  R S L R  
For the Collier County CSRM study, the anticipated increase of RSLR of 1.19 feet from 2018 to 
the end of the year 2079 (end of period of analysis) was added to the FEMA SWFL still water 
levels. This adjustment was based on the USACE intermediate curve, as discussed in Section 
3.7.2. With the adjusted water levels, including sea level rise, a top of wall height was 
determined and overtopping analysis performed to include the effects on the proposed 
structures for the project. Wave forces were also calculated from wave heights. It should also be 
noted that when including the calculated sea level rise that changes in the bathymetry (or 
ground elevation) are included. 

Future RSLR was also incorporated into both the Beach-fx and G2CRM modeling as both 
models allow for the input of a RSLR rate and selection of a USACE curve to utilize throughout 
the model life cycles. The USACE intermediate curve was utilized for plan formulation, but the 
TSP was also modeled against the USACE low and high curves to evaluate the sensitivity of the 
TSP to different SLR scenarios. Refer to Appendix B for more information of sea level rise. 

4 . 4  V E R T I C A L  C O N T R O L S  A N D  D A T U M S  
The horizontal datum for this study and design is tied to the State Plane Coordinate System 
using North American Datum of 1983 (NAD83, Florida East, FIPS 901). Distances are in feet by 
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horizontal measurement. Coordinates are Florida East Zone. The vertical datum for this study is 
tied to the North American Vertical Datum of 1988 (NAVD88), a requirement of ER 1110-2-
8160. Elevations stated in this report are in feet, NAVD88 unless otherwise noted. 
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CHAPTER 5 ECONOMIC APPLICATION 

5 . 1  L I F E  - C Y C L E  S I M U L A T I O N  M O D E L I N G  
Due to the varying nature of flooding throughout the study area, the benefit evaluation for this 
study was conducted with two models, Beach-fx and the Generation II Coastal Risk Model 
(G2CRM), both which employ a storm event driven probabilistic life cycle analysis using event-
driven Monte Carlo simulation. These models combine the evaluation of physical performance 
and economic benefits and cost by incorporating various engineering and economic variables 
and analyzing these interactions as storms occur during the entire period of analysis. The use of 
these life-cycle simulation models satisfies the USACE guidance requirement of fully 
incorporating risk and uncertainty throughout the modeling process (input, methodologies, and 
output). Beach-fx was used to analyze the portion of the County in close proximity to the 
coastline, which is affected by damages associated with erosion and waves in connection with 
the inundation from coastal beach processes. G2CRM was used to analyze the inundation 
impact of back-bay areas not immediately adjacent to the beaches. 

There are numerous economic and engineering inputs necessary for these model to calculate 
damages, some of which are consistent between both models, such as the following: structure 
inventory, contents-to-structure value ratios, vehicles, debris, first floor elevations, depth-
damage relationships, and ground elevations. There are also some input requirements that 
differ between models, either in data format or required data input, such as water level stage-
frequencies, erosion rates, etc. More details on the engineering and economic assumptions and 
inputs used for this modeling are discussed below and can found in the Engineering and 
Economics Appendices. 

5 . 2  G E O G R A P H I C  D A T A  
As discussed above, Collier County is located on the southwest coast of Florida, approximately 
120 miles south of the entrance to Tampa Bay and about 100 miles north of Key West. Naples 
is the largest city located along the shoreline, followed by the City of Marco Island and 
Everglades City. Collier County is bordered by Lee and Hendry Counties to the North, Monroe 
County to the South, and Broward and Miami-Dade Counties to the east. The study area is 
comprised of two main geographic components: the North County and Marco Island as 
described in section 1.2.1. 

The beach portions of the project area is divided into 11 economic reaches (nine in North Beach 
and two in Marco Island) for analysis within Beach-Fx. The inland bay region of the study area is 
divided into 6 planning reaches, which include a total of 39 modeled areas for evaluation within 
G2CRM. 

5 . 3  D E V E L O P M E N T  A N D  L A N D  U S E  P R O J E C T I O N S  
The U.S. Census totals the number of developed and undeveloped land within Collier County as 
1,998.32 square miles. Established in 1923, is County is nearly fully developed along its coast 
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with very little as undeveloped land. As a result of limited vacant space, the majority of new 
development is expected to be accomplished through redevelopment and intensification. 
Residential buildings make up only 12.4% of the County. However, within the study area, they 
make up the majority of land use as shown in Table 5-1. 

Due to the density of the structures in the County and the very limited vacant land, a future 
development structure inventory was not included in the damage calculations. Because of this 
there is not expected to be any significant development of land that is not already developed in 
some form within eth study area. Any significant future developments are expected to be 
redevelopments. Any redevelopment is expected to be constructed to established minimum 
standards for finished floor elevations. This trend will continue on new construction and 
remodels when over half the value of the asset will be changed. Retroactive requirements for 
existing structures are not anticipated. 

Table 5-1. Land Use in the Study Area. 

Land Class Name Acres 
Percentage of

Total 

Agricultural 391,728 30.6% 

Commercial 8,289 0.6% 

Conservation 703,334 55.0% 

Industrial 2,516 0.2% 

Recreational 7,082 0.6% 

Residential 158,287 12.4% 

Miscellaneous 7,485 0.6% 

Total 1,278,720 100.0% 

5 . 4  S T R U C T U R E  I N V E N T O R Y  A N D  V A L U A T I O N  
Real estate assessment tables from 2019 were provided by the Collier County Assessor’s office 
to assist with characterizing residential and nonresidential structures for the economic analysis. 
Florida statewide building footprints from the Florida Department of Environmental Protection 
were used to validate building footprints. National Structure Inventory (NSI2) data was 
supplemented where information in the data set was missing or lacking and used to determine 
foundation type. First floor elevation assumptions were based on foundation type and verified 
with available elevation certificates. Property class descriptions and Google Earth were used to 
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classify buildings into damage categories and occupancy types. Depreciated replacement value 
per square foot was calculated using values for the Ft. Myers, FL area, the closest location 
factor adjustment to Collier County, using data from Gordian’s 40th edition of “Square Foot 
Costs with RSMeans Data”. The majority of structures in close proximity to the coastline were 
found to classify as luxury construction material with an average effective age of 25 years 
residential and 30 years commercial. Whereas, the structures in the back-bay portion of the 
study are were assumed to be built with average construction material and have an average 
effective age of 30 for both residential and commercial. 

5 . 5  V E H I C L E  D A T A  
Analysis of vehicles is under development and will be added to the inventory included in the 
economic models for consideration at time of the Agency Decision Milestone.  Based on data 
from the US Census Bureau, there were a total of 9,842 vehicles in the City of Naples/Marco 
Island Metropolitan area. The count value will be categorized as residential, nonresidential, and 
public vehicles. The vehicle count will be divided by the total number of structures in the study 
area to determine a quotient per structure for the amount of vehicles per residential, 
commercial, and public buildings. The average number of vehicles per multi-family residential 
buildings will be derived in a similar fashion. 

According to the Southeast Louisiana Evacuation Behavioral Report published in 2006 following 
Hurricanes Katrina and Rita, approximately 70 percent of privately owned vehicles are used for 
evacuation during storm events. The remaining 30 percent of the privately owned vehicles 
remain parked at the residences and are subject to flood damages. For nonresidential 
structures, an assumption will be made that 50 percent of the vehicles are evacuated and 50 
percent remain. For public vehicles, an assumption will be made that 100 percent of the public 
vehicles do not evacuate during a storm event. Depreciated replacement value and the average 
vehicle age will be estimated for the area. An assumption will be made that regular cars have a 
15 year life span, and trucks have a 20 year life span. A weighted average of the two 
depreciated values will be taken in order to derive the final average public vehicle estimate. 

5 . 6  E M E R G E N C Y  C O S T  E S T I M A T E S  
Analysis of emergency costs, to include debris removal, is under development and will be added 
to the non-physical damage reduction benefits for consideration at the time of the Agency 
Decision Milestone. 

In addition to structural damages, a flooded community typically incurs a variety of other flood 
related costs including debris removal. The cost of the debris removal can vary according to the 
residential or nonresidential occupancy type of the structure. The content-related debris 
includes white goods (refrigerators, stoves, dishwashers, etc.), electronics, and hazardous 
waste (paints, oil, household chemicals, poisons, etc.). 

Interviews were conducted with experts in the fields of debris collection, processing, and 
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disposal following Hurricanes Katrina and Rita. The experts were asked to provide a minimum, 
most likely, and maximum estimate for the cleanup costs associated with the 2 feet, 5 feet, and 
12 feet depths of flooding. A prototypical structure size in square feet was used for the 
residential occupancy categories and for the nonresidential occupancy categories. The experts 
were asked to estimate the percentage of the total cleanup caused by floodwater and to exclude 
any cleanup that was required by high winds. 

In order to account for the cost/damage surrounding debris cleanup, values for debris removal 
will be incorporated into the structure inventory for each record according to its occupancy type. 
These values will then be assigned a corresponding depth-damage function with uncertainty in 
the economic models. All values and depth-damage functions will be selected according to the 
short-duration flooding data specified in a report titled “Development of Depth-Emergency Cost 
and Infrastructure Damage Relationships for Selected South Louisiana Parishes”. The debris 
clean-up values provided in the report were expressed in 2010 price levels for the New Orleans 
area. These values will be converted to FY 2020 price levels for the Ft. Myers FL area, the 
closest location factor adjustment to Collier County, using the indexes provided by Gordian’s 
40th edition of “Square Foot Costs with RSMeans Data”. The debris removal costs will be 
included in the structure records for the individual residential and nonresidential structures and 
used to calculate the expected annual without-project and with-project debris removal and 
cleanup costs. 

5 . 7  T R A N S P O R T A T I O N  
Roadway flooding does occur within the County. Flooding causes residents and travelers to 
move their vehicles to higher ground or parking garages, travel alternate routes or risk losing 
their vehicle. While vehicles were included in the economic models, additional travel time 
incurred by using alternate routes to avoid flooded roads was not included in this analysis. 
Future analyses may want to consider this additional benefit, however, it is not expected to 
significantly contribute to project benefits. 

5 . 8  S T A G E  - D A M A G E  F U N C T I O N S  
Various depth damage functions (DDFs) were considered for use on the study, however, given 
that no geographically specific curves were available for the Florida coastal region, a broader 
geographic collection of curves was considered. Given the high amount of multi-family and high 
rise condominiums in the study area, combined with the salt-water environment associated with 
the location, the DDFs established within the NACCS Physical Depth Damage Function 
Summary Report were determined to be the most appropriate for use on the study. The NACCS 
curves were used to model damages for all residential structures and the majority of 
nonresidential structures, unless curves for more specific non-residential structure types were 
developed as part of the Nonresidential Flood Depth-Damage Functions Derived from Expert 
Elicitation Report in 2013 (2013). These curves were used in lieu of the NACCS curves for non-
residential inundation to more closely match specific non-residential occupancy types within the 
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structure inventory. Vehicle depth-damage relationships were taken from Economic Guidance 
Memorandum (EGM), 09-04., Generic Depth-Damage Relationships for Vehicles. The DDFs 
developed for sedan automobiles was applied to vehicles associated with residential structures 
and DDFs developed for small trucks was applied to vehicles associated with nonresidential 
structures. 

5 . 9  S T A G E  - P R O B A B I L I T Y  D A T A  
Stage-probability relationships were provided for the existing (2030) without-project condition 
through future without project conditions (2079), based on the USACE Intermediate sea level 
rise curve. Water surface profiles were provided for eight annual chance exceedance (ACE) 
events: 99 percent (one year), 50 percent (two year), 20 percent (five year), ten percent (ten 
year), five percent (20 year), two percent (50 year), one percent (100 year), 0.5 percent (200 
year), and 0.2 percent (500 year). The without-project water surface profiles were based on 
Save Points located throughout Collier County and along all the Collier County Beach Reaches. 

5 . 1 0  A D D I T I O N A L  E C O N O M I C  C O N S I D E R A T I O N S  
Nonstructural and structural measures reduce flood risk and damage. Unfortunately, beyond 
acquiring and demolishing a structure, there is no perfect mitigation measure and some level of 
damage can occur. Experience obtained at USACE’s Hydrologic Engineering Center has shown 
that five percent applied to the 0.01 percent event or the 100 year is a good target stage. These 
values were considered in formulation of structural measures within the inland bays as well as 
targeted beach nourishment scenarios. 

5 . 1 0 . 1  R e s i d u a l  D a m a g e  
Nonstructural and structural measures reduce flood risk and damage. Unfortunately, beyond 
acquiring and demolishing a structure, there is no perfect mitigation measure and some level of 
damage can occur. Experience obtained at USACE’s Hydrologic Engineering Center has shown 
that five percent applied to the one percent event or the 100 year is a good target stage and has 
been established as a default in the G2CRM module. 

5 . 1 0 . 2  G r o s s  R e g i o n a l  O u t p u t ,  E m p l o y m e n t ,  a n d  E a r n e d  I n c o m e  
I m p a c t e d  
Regional Economic Development (RED) will be evaluated on the RP during the next phase of 
this study. The RED measures the dependence between industries and workers in an economy. 
In other words, if a government agency invests in a certain area, how will the regional economy 
respond? The calculation is performed by a model developed by IWR, Michigan State University 
and the Louis Berger Group. Further detail on the RED development can be found in Appendix 
C. 
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5 . 1 0 . 3  R i s k  a n d  U n c e r t a i n t y  
USACE has transformed to a risk-based management organization over the past decade or 
more. Risk is a measure of the probability of undesirable consequences of certain future events. 
Risk analysis is a decision-making framework that explicitly evaluates the level of risk if no 
action is taken and recognizes the monetary and non-monetary costs and benefits of reducing 
risks when making decisions. Risk analysis comprises three tasks: risk assessment, risk 
management, and risk communication. Figure 5-1 below shows the interrelatedness of the three 
parts of risk analysis and the notion that risk communication is a vital and joining activity that 
must take place for the analysis to be an effective decision framework. 

Figure 5-1. Risk Analysis Diagram 

5 . 1 0 . 4  E n g i n e e r i n g  R i s k  a n d  U n c e r t a i n t y  
A variety of variables and their associated uncertainties may be incorporated into the risk 
assessment of a coastal storm risk management study. Design conditions for major coastal and 
flood protection projects are often vague and design parameters contain large uncertainties. 
One factor of uncertainty is the confidence of the FEMA SWFL Study water levels and waves. 
For a more robust discussion of the uncertainty of the FEMA SWFL Study still water levels, refer 
to the FEMA SWFL Study technical documentation mentioned in the Engineering Appendix. 
Additionally, this uncertainty extends to the FEMA SWFL Study storm suites used in both the 
Beach-fx and G2CRM models. There is also some risk and uncertainty associated with the sea 
level rise rates incorporated in both the Beach-fx and G2CRM models. This study utilized the 
2018 rate from the nearest NOAA tide gauge from which tide data can be evaluated: the Naples 
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Pier gauge in Naples, Florida (NOAA Station 8725110) (rate was accessed in December 2019). 

To analyze risk of wave overtopping, different wall heights were analyzed, and they were 
adjusted for different still water levels and waves based on the findings and results to meet 
protection for the 50 year life of the project. The approach to address this issue can be read in 
the Hydraulics, Hydrology and Coastal Engineering Sub-Appendix. When assessing a floodwall 
for risk analysis, the geotechnical engineer assumed two generalized, "worst-case" soil profiles 
to ensure safe wall performance. The structural engineer considered additional scour protection 
around the floodwall and if scouring would affect loads acting on the wall, including realistic 
uplift loads. For more information on how risk was incorporated into the structural design of the 
floodwalls, refer to the Geotechnical Engineering Sub-Appendix and the Structural Engineering 
Sub-Appendix for evaluations and hand calculations. 

Risk associated with the cost was taken into consideration when the Abbreviated Risk Analysis 
(ARA) and Cost and Schedule Risk Analysis (CSRA) were performed on the plan. Refer to the 
Cost Engineering Sub-Appendix for more detailed discussion on risk considered in the project 
cost. 

5 . 1 0 . 5  C o s t  R i s k  a n d  U n c e r t a i n t y  
In accordance with ECB No. 2007-17, dated September 10, 2007, "Cost risk analysis methods 
will be used for the development of contingency for the Civil Works Total Project Cost estimate. 
It is the process of identifying and measuring the cost and schedule impact of project 
uncertainties on the estimated total project cost. When considerable uncertainties are identified, 
cost risk analysis can establish the areas of high cost uncertainty and the probability that the 
estimated project cost will or will not be exceeded. This gives the management team an 
effective additional tool to assist in the decision making process associated with project planning 
and design." 

An Abbreviated Risk Analysis (ARA) was completed on the Final Array of Alternatives described 
in this chapter. A full Cost and Schedule Risk Analysis (CSRA) was performed on the RP. 
Further information regarding the CSRA can be found in Appendix B. 

5 . 1 1  E C O N O M I C  R I S K  A N D  U N C E R T A I N T Y  

5 . 1 1 . 1  E c o n o m i c  U n c e r t a i n t y  
The uncertainty surrounding the four key economic variables (structure values, contents-to-
structure value ratios, first floor elevations, and depth-damage relationships) was quantified and 
entered into the economic models. The G2CRM and Beach-fx models used the uncertainty 
surrounding these variables to estimate the uncertainty surrounding the stage-damage 
relationships developed for each study area reach. 

Structure and Vehicle Values: A triangular probability distribution based on the depreciated 
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replacement costs derived for the three construction classes (economy, average, and luxury) 
was used to represent the uncertainty surrounding the residential structure values in each 
occupancy category for the inland bay area structures. The most-likely depreciated value was 
based on the average construction class, the minimum value was based on the economy 
construction class, and the maximum value was based on the luxury construction class. These 
values were then converted to a percentage of the most-likely value with the most-likely value 
equal to 100 percent of the average value for each occupancy category and the economy and 
luxury class values equal to a percentage of these values. The triangular probability distributions 
were entered into the G2CRM model to represent the uncertainty surrounding the structure 
values in each residential occupancy category along the inland bays. 

Since the beach structures were assumed to be luxury construction class, the triangular 
probability distribution for these structures was based on the condition and effective age, rather 
than construction class. These values were converted in a similar fashion, with the most-likely 
value equal to 100 percent of the average condition value for each occupancy category and the 
poor condition and good condition values equal to a percentage of these values. These 
triangular probability distributions were entered into the economic model to represent the 
uncertainty surrounding the structure values in each residential occupancy category in the 
beach area. 

A triangular probability distribution based on the depreciation percentage associated with the 
three exterior wall types (wood frame, masonry on wood frame, and masonry on masonry or 
steel) was used to represent the uncertainty surrounding the non-residential structure values in 
each occupancy category. The most-likely depreciated value was based on the depreciation 
percentage assigned to a masonry exterior wall construction, the minimum value was based on 
the depreciation percentage assigned to a wood frame exterior wall construction, and the 
maximum value was based on the depreciation percentage assigned to a masonry on 
masonry/steel exterior wall construction. These values were then converted to a percentage of 
the most-likely value with the most-likely value being equal to 100 percent and the minimum and 
maximum values equal to percentages of the most-likely value. The triangular probability 
distributions were entered into the economic models to represent the uncertainty surrounding 
the structure values for each non-residential occupancy category. 

Content-to-Structure Value Ratios: A triangular probability distribution was used to represent the 
uncertainty surrounding the contents-to-structure value ratios (CSVRs) for residential structures. 
The minimum CSVR value, 25 percent, was obtained from the Willoughby GRR, an evaluation 
completed in Norfolk, Virginia, while the maximum CSVR value, 70 percent, was based on a 
survey of homes in coastal Louisiana. The most-likely value, 50 percent, was chosen to be 
consistent with other CSRM studies conducted in Florida. A triangular probability distribution 
was also used to represent the uncertainty surrounding the CSVRs for the non-residential 
occupancies. The minimum, maximum and most-likely values were based on data obtained 
from either the Physical Depth Damage Function Summary Report published as a part of 
NACCS study or the 2013 Draft Non-residential Flood Depth-Damage Functions Derived from 
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Expert Elicitation, depending on the type of non-residential occupancy. 

F i r s t  F l o o r  E l e v a t i o n s  
There are two sources of uncertainty surrounding the first floor elevations: the use of the 3m, or 
10 ft. National Elevation Dataset, dated December 2017, and the use of parcel data, NSI2 and 
Google Street View to determine the foundation heights above ground elevation. 

D e p t h - D a m a g e  R e l a t i o n s h i p s  
A triangular probability density function was used to determine the uncertainty surrounding the 
damage percentages associated with each depth of flooding for the various residential and non-
residential occupancy categories. A minimum, maximum, and most-likely damage estimate for 
each depth of flooding was obtained from the Physical Depth Damage Function Summary 
Report published as a part of NACCS study and the 2013 Draft Nonresidential Flood Depth-
Damage Functions Derived from Expert Elicitation. A national panel of building, construction, 
insurance, and restoration experts was used to develop the data contained in these reports. 

5 . 1 1 . 2  E n g i n e e r i n g  U n c e r t a i n t y  
For both the Beach-fx and G2CRM models, uncertainty is incorporated not only within the input 
data (ground elevations/shoreline profiles, storm occurrence and intensity, structural 
parameters, sea level rise, structure and contents valuations, and damage functions), but also in 
the applied methodologies (probabilistic seasonal storm generation and multiple iteration, life 
cycle analysis). Over the project life-cycle, typically 50 years, the model estimates shoreline 
response to a series of storm events and these plausible storms are randomly generated using 
a Monte Carlo simulation. By using a storm suite that is sampled randomly based on relative 
and seasonal probabilities, the uncertainty of occurrence of any give storm, regardless of 
intensity is assured through the Monte Carlo sampling scheme as well as the multiple iterations 
of the project lifecycle. Results from multiple iterations of the life cycle can be averaged or 
presented as a range of possible values. 

The following paragraphs detail the uncertainty surrounding individual input data. 

G r o u n d  E l e v a t i o n s / S h o r e l i n e  P r o f i l e s  
A variety of sources were utilized for existing elevations in the study area. For the beach areas, 
beach profile monitoring surveys collected in 2017 by Collier County as part of their nourishment 
programs was utilized in addition to LiDAR data collected post Hurricane Irma in September 
2017. The vertical accuracy of the beach monitoring surveys is +/- 0.1 feet while the majority of 
the LiDAR elevations were +/- 0.15 meters, or 0.49 feet. The FEMA Southwest Florida Study 
(SWFL) DEM modeling grid was used as an elevation source for ground elevations in the Collier 
County inland bay areas outside of the extents of the Post Irma LiDAR. The vertical accuracy of 
the data used to develop the FEMA SWFL Study model grid ranges from 0.1- to 1.16 feet. 
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P r o b a b i l i s t i c  S t o r m  S u i t e s  
The probabilistic storm suites for both the Beach-fx and G2CRM models were developed from 
the FEMA SWFL hydrodynamic model output data at selected ADCIRC nodes or “Save Points” 
throughout the study area. To develop the FEMA SWFL storms, data from historical storms was 
used to develop a statistical description of the hurricane storm climate of the area in terms of 
parameters such as central pressure deficit, radius to maximum winds, forward speed of the 
storm, azimuth of the storm track, etc., allowing for the probabilistic characterization of the 
occurrence and characteristics of potential hurricanes that may cause significant flooding along 
the SWFL coast. The FEMA SWFL Study followed the Joint-Probability Method (JPM) 
incorporated experience from past FEMA flood studies along the Florida Gulf Coast make 
appropriate data and model modifications to capture the conditions in Southwest Florida. The 
JPM-OS approach developed the representative set of 357 synthetic storms used in this study 
and their associated annual recurrence rates. These storms and their rates provide a 
condensed representation of the population of possible future synthetic storms used to calculate 
surge inundation probabilities. 

S t a g e - P r o b a b i l i t y  R e l a t i o n s h i p s  
Stage-probability relationships were provided for the existing (2030) without-project condition 
and future without project conditions (2079). Water surface and wave height profiles were 
provided for nine annual exceedance probability (AEP) events at various confidence limits: 50 
percent flood (two year flood), 20 percent flood (five year flood), ten percent flood (ten-year 
flood), five percent flood (20 year flood), two percent flood (50 year flood), one percent flood 
(100 year flood), 0.50 percent flood (200 year flood), 0.20 percent flood (500 year flood), 0.10 
percent flood (1,000 year flood). The without-project water surface profiles were based on 
FEMA SWFL Study hydrodynamic model output data which was processed by USACE at 
selected ADCIRC nodes or “Save Points” throughout the study area. 

S e a  L e v e l  R i s e  
For each of these ACE events, the water surface profiles for the years 2030 and 2079 were 
determined by adding relative sea level rise, as determined by the USACE Sea Level Change 
Curve Calculator for Naples Pier, Florida using the USACE Intermediate Curve to the Save 
Point elevations. The use of the intermediate curve was made after assessing historical trends 
of Sea Level Change. Additionally, the mean sea level trend of 2.85 mm/year, or 0.00935 
feet/year, with 95 percent confidence rating +/- 0.44 mm/year, as published for Naples Pier, FL, 
was used as the sea level change rate in both the Beach-fx and G2CRM Model. Both model 
utilize this input trend and allow for the selection of a USACE curve to calculate the SLC 
throughout each iterative mode life cycle. 
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CHAPTER 6 FORMULATION OF MANAGEMENT MEASURES AND 
ALTERNATIVES 

6 . 1  P L A N  F O R M U L A T I O N  P R O C E S S  
Plan formulation has been conducted with a focus on achieving the federal objective of water 
and related land resources project planning, which is to contribute to National Economic 
Development (NED) consistent with protecting the Nation's environment, pursuant to national 
environmental statutes, applicable executive orders, and other federal planning requirements. 
Plan formulation has been conducted with a focus on achieving the federal objective of water 
and related land resources project planning, which is to contribute to National Economic 
Development (NED) consistent with protecting the Nation's environment, pursuant to national 
environmental statutes, applicable executive orders, and other federal planning requirements. 
Plan formulation also considers all effects, beneficial or adverse, to each of the four evaluation 
accounts identified in the Principles and Guidelines. The four accounts are National Economic 
Development, Environmental Quality, Regional Economic Development, and Other Social 
Effects; these are discussed in further detail in section 6.15. 
The plan formulation process for this study initially focused on developing alternatives using 
structural, nonstructural measures and Natural and Nature-based Features (NNBFs) as 
complimentary design considerations meant to enhance performance and sustainability. The 
NNBFs were formulated and analyzed throughout the study process, then added as design 
features to the tentatively selected plan. These features will complement the project design in 
ways that provide flood risk, storm attenuation, resistance to erosion, as well as environmental 
benefits. In addition, these features will increase resiliency by providing a dual line of defense as 
part of a holistic strategy for coastal storm risk management. 
The final feasibility report will receive a final review by the USACE vertical chain, as well as 
environmental and state agencies, tribal governments and the general public. The review 
process concludes with a recommendation for construction by USACE in a signed Chief’s 
Report. The Chief’s Report will be transmitted to Congress for authorization and then 
appropriation of funds for implementation. PED occurs only after the study has been authorized 
and implementation funds have been appropriated by Congress. 

6 . 2  M E A S U R E S  F O R  C O A S T A L  S T O R M  R I S K  M A N A G E M E N T  
Coastal storm risk management measures consist of three basic types: structural, nonstructural, 
and NNBFs. This study has yielded a series of feasible coastal storm risk management 
alternatives consisting of a variety of natural, structural, and nonstructural measures. Following 
USACE planning methodology, this approach considered the engineering attributes and the 
dependencies and interactions among these features over both the short- and long-term. 
Structural measures have historically been the technique most desired by the general public, as 
these modify flood patterns and “move floods away from people” through measures such as 
floodwalls and levees. Conversely, nonstructural coastal storm risk management measures 
“remove people from floods”, leaving stormwater to pass unmodified. 
Structural coastal storm risk management measures are man-made, constructed measures 
that counteract a flood event in order to reduce the hazard, or to influence the course or 
probability of occurrence of the event. This includes gates, levees, and flood walls that are 
implemented to protect people and property. 
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Nonstructural coastal storm risk management measures are permanent or contingent 
measures applied to a structure and/or its contents to prevent or provide resistance to damage 
from flooding. Nonstructural measures differ from structural measures in that they focus on 
reducing the consequences of flooding instead of focusing on reducing the probability of 
flooding. Relocation, floodproofing, home elevation, and flood warning systems are examples of 
nonstructural measures. 
Natural and Nature-based coastal storm risk management measures work with or restore 
natural processes with the aim of wave attenuation and storm surge reduction. Natural features 
are those created through physical, geological, and chemical processes over time. Nature-
based features are created by human design, engineering, and construction to work in concert 
with natural processes to mimic, as closely as possible, conditions that would occur in the 
absence of human influence to the environment in order to achieve the study objectives. For this 
study, mangrove restoration and oyster reef restoration were considered. For this particular 
study, vegetative dune plantings are already widespread and abundant in the beach habitats in 
the ROI and are included as mitigation features but not as a NNBF. For more information on 
vegetative dune plantings, please refer to the Environmental Mitigation Plan in the 
Environmental Appendix, Appendix D. 

6 . 3  S T A K E H O L D E R  I N V O L V E M E N T  
Stakeholder involvement has been an essential part of the Collier County CSRM Study for 
developing a comprehensive, county-wide plan for mitigating coastal storm risk throughout the 
study area. Table 6-1 summarizes events of stakeholder involvement including meetings, 
workshops, and charrettes that have occurred in order to ensure a well-rounded planning effort. 
The goals on this involvement is to develop the initial measure and then later alternatives 
allowing for continuous input and refinement throughout the planning process. It also shows 
which stakeholders were represented at each session. Stakeholders identified for this study 
include, but are not limited to, Collier County elected officials, staff, and citizens; state and 
federal agencies; non-profit environmental organizations; local and regional planning 
commissions; as well as commercial and recreational interests. Throughout the study USACE 
has received comments from stakeholders, including the general public. These comments may 
be found in Appendix D. 
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Table 6-1. Stakeholder Involvement History. 
Session Date Description Stakeholders 
Non-Federal Sponsor 
Coordination Meeting 

October 18, 
2018 

Gather Initial Input on 
Objectives, Strategies, and 
Solutions 

Collier County Staff 

Scoping Meeting October 24, 
2018 

Determine problems and 
opportunities, define study 
area 

Collier County Staff, APTIM 

Planning Charrette November 7, 
2018 

Engineering and 
Environmental Measures 
Review 

Collier County Staff, APTIM, 
City of Naples Staff, City of 
Marco Island Staff, Marco 
Island City Council Persons, 
Collier County Coastal 
Advisory Committee 

NEPA Public Scoping 
Meeting 

December 6, 
2018 

Open House Public Meeting 
to Collect Scoping 
Comments 

Local Citizens, Interested 
Agencies 

Environmental Interagency 
Kickoff Meeting 

January 4, 
2019 

Review of Measures and 
Alternatives 

Collier County Staff, APTIM, 
FDEP, FDOT 

Planning Workshop and Site 
Visits 

February 11-
14, 2019 

Formulation of alternatives, 
field verification 

District Staff, Collier County 
Staff 

Environmental Interagency 
Meeting 

February 22, 
2019 

Review of Measures and 
Alternatives 

Collier County Staff, APTIM, 
FDEP, NOAA, BOEM, USFWS 

Meeting with Rookery Bay 
National Estuarine 
Research Reserve 
(RBNERR) 

January 17, 
2019 

Discussion on current/future 
projects within the reserve 

Collier County Staff, APTIM, 
Rookery Bay Reserve Staff 

Environmental Interagency 
Meeting 

August 20, 
2019 

Review of Measures and 
Alternatives 

Collier County Staff, APTIM, 
FDEP, NOAA, BOEM, USFWS 

Public Meeting September 9, 
2019 

Open House Public Meeting Local Citizens, Interested 
Agencies, and Media 

6 . 4  I N V E N T O R Y I N G  M E A S U R E S  
As discussed above the study held a scoping meeting and formal planning charrette with the 
NFS on November 7, 2018 to discuss project background, scoping information, and possible 
management measures and locations that would be suitable for the proposed Collier County 
project areas. The team incorporated the comments received from stakeholders in a previously 
held Problems and Opportunities Workshop and later refined these with additional iterations of 
the planning process. Based on the scoping meeting and the charrette a list of possible 
measures was compiled. 
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6 . 5  S T R U C T U R A L  M E A S U R E S  

6 . 5 . 1  B e a c h  B e r m  a n d  D u n e  
Beach berms and dunes are structural measures that can also be considered natural and 
nature-based features. Berm and dune measures provide coastal storm risk reduction and 
resilience by forming a physical barrier against waves and storm surges. Additionally, beach 
nourishment can be used to reduce coastal storm damage by introducing additional sand into 
the system to reinforce natural protection of the upland structures, thereby reducing risk from 
wave damage and inundation. These structural elements are typically paired with NNBF (see 
6.7.1) 

Dredging and Beach Nourishment 
Sand used in berm and dune construction would be dredged via hopper dredge from two 
proposed sand shoal borrow areas located approximately 33 nautical miles offshore of Naples, 
Florida: the Shoal Area T1 and the Shoal Area T2 as shown in the following figure. The northern 
portion of the Shoal Area T1 (Borrow Area T1; Figure 1-2) has been previously used as a sand 
source for past beach nourishment projects in Collier County. The shoals would be dredged via 
hopper dredge. 

Figure 6-1. Offshore borrow sites, Shoal Areas T1 and T2 

After dredging, sand would be transported to beach sites with the hopper dredge and sand 
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would be placed via pipeline from the hopper dredge. Sand placement pipelines would be 
positioned at sites previously established and permitted in the 2016 Collier County beach re-
nourishment projects shown in the figure below; additional pipeline sites would be established 
as needed. 

Figure 6-2. Locations of the Collier County Beach Re-nourishment Project Pipeline Corridors 
(NOAA 2013) 

6 . 5 . 2  F l o o d w a l l  
Floodwalls would include T-walls and I-wall designs. Any walls taller than approximately six feet 
would be T-walls, with a maximum height of 30-feet tall. I-walls would be used for wall heights 
ranging from one to six feet in height. 
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6 . 5 . 3  S t o r m  S u r g e  B a r r i e r s  
Three types of gates were considered for storm surge barriers. They were sector gates (large 
openings), miter gates (smaller openings), and barge gates (large openings). Sluice gates were 
also considered at Seagate Drive. Pump station(s) may also be included as a component 
feature of surge barriers and floodwalls. 

S e c t o r  G a t e s  
Sector gates are comprised of two sections shaped like pie slices supported on a hinge at the 
center of a circular arc which swing out in an arc-like motion to form a closing. Because the 
hydraulic force is directed radially inward toward the vertical axis the load is much more 
balanced so the gates can be opened and closed in situations with differential head. Sector 
gates have characteristically fast opening/closing times, may remain partially open for an 
extended period of time, and can span gaps several hundred feet wide without intermediate 
blockage. Sector gates have a more complicated design and also typically have higher 
construction and maintenance costs, and they require larger land area footprints. The sector 
gate design was only considered for Wiggins Pass which has a span width of 150 feet. 

M i t e r  G a t e s  
Miter gates consist of a pair of gates mounted on opposing walls that swing out and meet at an 
angle pointing toward the upstream direction. The gate is kept closed through a difference in 
water levels. The upstream side should have higher hydraulic loading as the water level rises 
thus strengthening the locking effect. This type of gate does not perform well in situations with 
reverse head. Miter gates are the most common type of gate and are typically used in 
navigation structures such as locks. Miter gates also have relatively quick opening/closing times 
and moderate construction and maintenance costs. The maximum economical span width for 
miter gates is 72 feet, and debris may cause issues with closing if it is caught in the miter. The 
miter gate designs for Wiggins and Doctors Passes would include 72-foot openings with two 40-
foot, and two 15-foot lift gates respectively. The Norfolk District has considerable experience 
employing miter gates across their area of responsibility. Miter gates spanning across openings 
of 40 to 75 feet are used at the Richmond Filtration Plant flood mitigation project and the Atlantic 
Intercostal Waterway. Cost estimates were based on existing gate constructions and operations 
making adjustments to suit the Collier County CSRM study. 

B a r g e  G a t e s  
Barge gates are box shaped, buoyant hydraulic closures that can be floated (if the barge is not 
fixed/attached to the closure) or swung (if the barge is fixed to the closure) into position and 
sunk by filling with water, sand, stones, etc. Barge gates are the most economical of the 
considered designs, are relatively quick to construct, and can span widths of several hundred 
feet without intermediate blockage. These gates can take up to 12 hours to close, have more 
complex operating procedures, and siltation can cause problems with sealing the gate. The 
designs for Wiggins and Doctors Passes would include steel barge gates of 150 feet and 100 
feet respectively. Barge gates were screened out as they were determined not to be technically 
feasible. 
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S l u i c e  G a t e s ( T i d a l  G a t e s ) 
Barriers that cross small tidal creeks are proposed to be sluice gates. The sluice gates 
considered for this study are vertical rising sluice gates with metal plates, controlled by 
machinery. 

6 . 5 . 4  B r e a k w a t e r  
Detached breakwaters provide protection of beach features through wave attenuation. By 
reducing wave energy offshore, breakwaters create a low-energy protected area behind them. 
This low-energy zone also allows for the passage of longshore drift in the littoral zone because 
the breakwater feature is not connected to the beach berm. 

6 . 5 . 5  G r o i n  
Groins are walls built perpendicular to the beach for the purpose of trapping sand from 
longshore drift. Although a beach can be considerably widened by the construction of a groin, 
down-drift erosion may also be induced. This may necessitate a series of groins along a 
particular segment of coastline. Groins can be utilized to both trap and protect sand placement 
along a shoreline. 

6 . 5 . 6  S t o n e  R e v e t m e n t  
Revetments are sloping structures placed on banks or cliffs to absorb the energy of crashing 
waves where otherwise, the coastline would be eroded. Construction materials vary from 
wooden planks to concrete tetrahedrons, but are commonly constructed from stone or riprap 
comprised of granite or other locally available material. 

6 . 6  N O N S T R U C T U A L  M E A S U R E S  
The following nonstructural measures represent techniques commonly utilized in reducing flood 
risk and the damages associated with flooding and storm surge. These measures vary from 
removing an entire structure from the floodplain to insuring a structure that is permanently 
located within the floodplain. The costs associated with implementing a measure are variable, 
where reduction of flood damages is proportional to the cost of the measure (i.e., removal of a 
structure from the floodplain will eliminate all future damages associated with flooding; 
purchasing flood insurance for a structure will assist in making the structure whole after a flood 
event, but it does not eliminate future flood damages to that structure). 

6 . 6 . 1  E l e v a t i o n  
This nonstructural technique lifts an existing structure to an elevation that is at least equal to or 
greater than the design flood elevation. In many elevation scenarios, the cost of elevating a 
structure an extra foot or two is less expensive than the first foot, due to the cost incurred for 
mobilizing equipment. Elevation can be performed using fill material, on extended foundation 
walls, on piers, posts, piles, and columns. Elevation is also a very successful technique for 
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reinforced concrete slab-on-grade structures. 

6 . 6 . 2  F l o o d p r o o f i n g  
This nonstructural technique is applicable as either a stand-alone measure or as a measure 
combined with other measures such as elevation. There are two types of floodproofing, wet 
floodproofing and dry floodproofing. 

W e t  F l o o d p r o o f i n g  
This nonstructural technique allows floodwaters to enter a structure without resulting in damage. 
As a stand-alone measure, all construction materials and finishing materials need to be water 
resistant and all utilities must be elevated above the flood elevation. Wet floodproofing is quite 
applicable to commercial and industrial structures. This measure is generally not applicable to 
large flood depths and high velocity flows. 

D r y  F l o o d p r o o f i n g  
This nonstructural technique consists of waterproofing the structure. This can be done to 
residential homes as well as commercial and industrial structures. This measure achieves flood 
risk reduction but it is not recognized by the National Flood Insurance Program (NFIP) for any 
flood insurance premium rate reduction if applied to a residential structure. Based on laboratory 
tests, a “conventional” built structure can generally only be dry flood proofed up to 3-feet in 
elevation. A structural analysis of the wall strength would be required if it was desired to achieve 
higher protection. A sump pump and perhaps French drain system should be installed as part of 
the measure. Closure panels are used at openings. This concept does not work with basements 
nor does it work with crawl spaces. For buildings with basements and/or crawlspaces, the only 
way dry floodproofing could be considered to work is for the first floor to be made impermeable 
to the passage of floodwater. 

6 . 6 . 3  B u y o u t  /  A c q u i s i t i o n  
This nonstructural technique consists of purchasing the structure and the land. The structure is 
either demolished or sold and relocated to a site external to the floodplain. Development sites, if 
needed, can be part of a proposed project in order to provide locations where displaced 
residents can build new homes within an established community. 

6 . 7  N A T U R A L  A N D  N A T U R E  - B A S E D  F E A T U R E S  
Section 1184 of the Water Resources Development Act of 2016 requires the Secretary of the 
Army, with the consent of the non-federal sponsor, to consider Natural and Nature-Based 
Features (NNBFs) when studying the feasibility of projects for coastal storm risk management. 
Other policy drivers for incorporating NNBF, as outlined below: 

• Executive Order 11988, Section 1, which directs Federal agencies to take action to 
restore and preserve the natural and beneficial values served by floodplains; and 

• Consistent with Federal Government Policy Priorities and best practices which promote 
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integration of green infrastructure for coastal storm risk management following Hurricane 
Sandy (e.g. Hurricane Sandy rebuilding Strategy Recommendations 19-22). 

The following NNBFs were retained following the plan formulation screening process: mangrove 
restoration and oyster reefs. 
Identifying and locating the NNBFs was determined though coordination with various 
stakeholders to include the Environmental Interagency Team and notably the Rookery Bay 
Natural Estuarine Research Reserve. The proposed oyster reef locations near Marco Island and 
the Fruit Farm mangrove restoration location were recommended by the Rookery Bay Reserve 
as NNBFs for this project. 

6 . 7 . 1  M a n g r o v e  
Mangrove restoration aims to assist in the recovery of the adaptive capacity of these resilient 
ecosystems that have been degraded or damaged over time. Mangrove forests provide shelter 
for various coastal mammal, reptile, and migratory bird species fostering critical habitat and 
sources of biodiversity. Mangroves also act as physical buffers to protect shorelines from 
erosion processes associated with coastal storms and wave action, reducing storm surge as the 
waves pass through the forest. They also reduce inundation, depending on storm type and 
duration. Specific benefits include absorption of storm surge energy as well as reduction and the 
slowing down of floodwaters to prevent sediment overloading and promote improved water 
quality. 

6 . 7 . 2  R e e f s  
This NNBF consists of the construction of an oyster reef that would be composed of an artificial 
substrate material (such as concrete or stone) or a combination of artificial substrate and shell. 
The value of oyster reefs to enhancing water quality and providing habitat to fish species is well 
understood. Subtidal oyster reefs improve water quality by removing excess nutrients. Oysters 
are also part of the rich cultural heritage of coastal communities, whose economies and 
populations grew in part because of the bountiful oyster reefs in the region. In terms of meeting 
the project objectives, the value of oyster reefs in reducing wave energy is well known. For 
example, a study conducted in Staten Island indicated coastal areas experience approximately 
30 percent and 200 percent higher wave energy today as compared to the past, prior to the loss 
of their natural oyster beds (Brandon et al. 2016). The oyster reefs proposed for NNBF in the 
present study consist of shaped concrete structures rising from the bottom into the intertidal 
zone. These will function similarly to coral reefs, not low profile shell beds more typical of the 
modern-day era, having been reduced in height and extent by decades of overfishing (Kirby 
2004), which provide less protection against storm surge (Spalding et al. 2013; Sutton-Grier et 
al. 2015; Piazza et al. 2005; Stone et al. 2005). Fringing coral reefs reduce incoming storm 
wave energy by at least 25 percent, with wider fringing reefs reducing it up to 50 percent 
(Guannel et al. 2016). Fringing oyster reefs that reach the low intertidal zone in height function 
similarly to coral reefs (Stone et al. 2005) and can effectively reduce wave energy during both 
typical conditions and under storm conditions. Of importance is that it has been observed that 
the reef crest, the shallowest part of the reef, dissipates the most energy (Ferrario et al. 2014), 
so if reef NNBF are considered, they should crest into the low-intertidal zone for maximum 
coastal storm protection benefits. 
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6 . 8  C O M P L E M E N T A R Y  M E A S U R E S  
Complementary measures are those measures that provide risk reduction in the residual 
floodplains of structural measures in order to provide a uniform level of risk reduction throughout 
the study area. For example, engineering constraints may limit the location of a structural 
measure such that a portion of a neighborhood is left unprotected. Providing a complementary 
measure, typically nonstructural, that will provide a similar level of risk reduction, allows for a 
more holistic approach to countywide coastal storm risk reduction. 

6 . 9  S C R E E N I N G  O F  M E A S U R E S  
The formulation of measures involved extensive public involvement and affiliation with Collier 
County. Through a series of scoping and planning meetings USACE partnered with Collier 
County Staff to identify and evaluate risk mitigation strategies for coastal storms. Based on the 
problems within the study area, the management measures were plotted against the 
opportunities to determine which were feasible and would support the comprehensive strategy; 
those which were not feasible were screened from further consideration. The measures were 
screened during a plan formulation meeting held November, 26, 2018, leading to the 
Alternatives Milestone, as some were found to be unsuitable for the Collier County study area. 
Feasible measures carried through the measures screening process were further refined and 
analyzed for suitability of implementation. The PDT estimated costs for construction, real estate, 
and environmental and cultural resources mitigation. The refined measures were also subject to 
public and stakeholder review. Refined measures may be individual features or larger systems 
of measures intended to reduce coastal storm damages in an area. The sections below 
describe those measures considered for implementation throughout Collier County. 
Table 6-2 identifies which types of measures were considered in this study, as well as which 
measures were carried forward to be included in the initial array of alternatives, and offers 
discussion on the decision. The measures carried forward (highlighted in green) were later 
developed with more detail into measures by adding location and engineering assumptions in 
order to develop cost estimates. 
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Table 6-2. Management Measures Screening 

Measure 

Measure 
Carried 
Forward 

(Y/N) Discussion 
Nonstructural 

Elevate Structures Y Appropriate for single family homes where 
economically justified. 

Flood Proofing Y Appropriate for large high-rise 
condominiums; less costly than levees. 

Acquisition/ Buyouts Y 
Appropriate to remove people and 
resources out of high risk areas where 
economically justified. 

Retreat Based on Elevation N Not cost effective or practical on any scale. 

Revise Building Code (min. elev.) N Likely will be a recommendation of the 
study, but outside the scope of work. 

Develop Comprehensive 
Evacuation Plan N Likely will be a recommendation of the 

study, but outside the scope of work. 

Revise Hurricane Response Plan N Likely will be a recommendation of the 
study, but outside the scope of work. 

Revise Emergency Preparedness 
Plan N Likely will be a recommendation of the 

study, but outside the scope of work. 
Structural 

Enhance Dune Geometries 
(height/width) Y 

A primary method for combating storm 
surge; least environmental impacts 
expected. 

Enhance Beach Berm Geometries 
(height/width) Y 

A primary method for creating standoff and 
wave attenuation; least environmental 
impacts expected. 

Seawall Y 
A primary method for protecting against 
storm surge; assured critical mass that 
won’t erode. 

Storm Surge Barriers Y A primary method of preventing back bay 
interior flooding 

Pump Stations N 
May be required in seawall design; already 
part of required engineering analysis of 
upland flooding. 

Breakwaters Y 
A primary method for wave attenuation; 
already used successfully within the project 
area. 

Groins Y 
A primary method for combating shoreline 
erosion and sand loss; already used 
successfully within the project area. 

Riprap/Stone Revetment Y 
Applicable to existing problems within the 
study area; currently used along north 
shore of Caxambas Pass. 
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Measure 

Measure 
Carried 
Forward 

(Y/N) Discussion 

Ring Levee N Not appropriate for protecting segmented 
reaches of shoreline; cost prohibitive. 

Natural and Nature Based 

Oyster Reefs Y Native to southwest Florida; can provide 
wave attenuation. 

Mangrove Plantings Y Best practice for use with infrastructure 
protection. 

6 . 1 0  F O R M U L A T I O N  O F  A L T E R N A T I V E S  
Measures were combined into alternative plans to provide costal storm risk reduction for various 
coastal communities within Collier County. In order to develop a comprehensive project, meet 
the study objectives, and adhere to the study authority the formulation strategy was such that all 
areas of the Collier County flanked by beaches were analyzed for some level of coastal storm 
risk management. Five types of alternatives were initially developed: the No Action, Beach Only, 
Structural, Nonstructural, and combinations thereof. 
An inventory of structures and necessary hydrologic variables was conducted using Beach-fx 
and G2CRM. As a means to process data for a County of approximately 325,000 people under 
multiple future scenarios, the PDT utilized a geographic information system (GIS) and census 
data to assess the damages to residential and non-residential structures, their contents, and 
vehicles in Collier County. The study examined a 2016 SLOSH Model for the county and 
reviewed areas of repetitive loss for the area to develop an understanding of the level of 
damages to be expected within the Future Without Project (FWOP) scenarios that would be 
later developed by economic modeling. The application also used census information containing 
the number of structures, vulnerable populations, employment, income, and critical 
infrastructure affected by the stages associated with various flood event frequencies. Impacts to 
cultural resources were also studied using a GIS database. These inventories allowed the PDT 
to develop and evaluate alternatives and interact with stakeholders using levels of flexible and 
meaningful outputs. 
From this it was determined that, as with most beach areas, erosion causes the most damage to 
structures in close proximity to the coastline. The alternatives were formulated using the 
measures identified previously to mitigate these identified damages. During coastal storm 
damage events, structures within the immediate vicinity of a body of water are the most 
vulnerable from inundation damages. Aside from the obvious risk from the Gulf of Mexico, any 
water inlet connected to the Gulf will be sources of risks. Within the North Beach and Marco 
Island study area, hydrological sources of consideration include Fish Trap Bay north of Bonita 
Road, Wiggins Pass, Outer Clam Bay north of Seagate Drive, Doctors Pass, Naples Bay south 
of Tamiami Trail, Caxambas Pass etc. The estimated damages for structures closer to these 
water sources are higher than those further away. The alternative formulation aims to lessen the 
water volume distributed by these sources during coastal hazard events and, in turn, reduce 
damages to structures nearby. For areas with hydrological sources not feasible for mitigation, 
risks are identified and mitigated directly on the individual structure level so as to reduce the 
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coastal storm hazard risk evenly throughout the entire study area. 

6 . 1 0 . 1  I n i t i a l  A r r a y  o f  A l t e r n a t i v e s  
During November 2018 – January 2019 the PDT assimilated the list of management measures 
carried forward into an initial array of alternatives. The team adopted a Cornerstone alternatives 
development approach where enhancing beach berm and dune features were included in every 
permutation. The Cornerstone approach entails choosing one or more measures that are 
deemed by the PDT to be essential in any alternative plan that reasonably and efficiently 
reduces economic damages due to coastal storm events. Enhancing the beach berm and dune 
features provides considerable reduction in economic damages to coastal and inland structures, 
and thus was used as a cornerstone for all alternatives. 
Table 6-3 shows the initial array of alternatives presented at the Alternatives Milestone Meeting 
(AMM) on January 11, 2019. Understanding different sections of beach would likely require 
different measures based on project area constraints (e.g. location of hard bottom resources), 
the coastal beach plan was assumed likely to be a combination alternative consisting of all 
beach measures at various locations along the coastal shoreline. Alternative A1 represented 
this combination of all justified beach measures: berm and dune, breakwaters, groins, and 
seawalls. 

Table 6-3. Initial Array of Alternatives. 
Alternative Components 
No Action/Future 
Without Project 

N/A 

A1 (beach only) Economically Justified Measures from Beach Analysis 
A2 Alternative A1 + Surge Barrier Measure 
A3 Alternative A1 + Nonstructural (elevation, flood proofing, buyouts) 
A4 Alternative A1 + Nonstructural C.I. (specifically targeting critical infrastructure) 
A5 Alternative A1 + Surge Barrier and Nonstructural 
A6 Alternative A1 + Surge Barrier and Nonstructural Including C.I. 
A7 (nonstructural only) Alternative A1 + Nonstructural Including C.I. (elevation, flood proofing, 

buyouts) 
A8 Combination of Alternatives A1-A7 

Alternative A1, which was thought of as the beaches only alternative, was combined with 
various structural and nonstructural options for the inland bay areas to create combination 
alternatives A1 – A8. Different bay areas and upland structures would likely require different 
measures based on material construction, economic analysis, etc. The measures applicable to 
the inland bay area alternatives considered were: storm surge barriers, floodwalls, residential 
elevation, commercial flood proofing, critical infrastructure flood proofing, and buyouts. The 
shortcoming of the initial array of alternatives was it did not identify where (geographically) the 
various measures were being considered for implementation. 
In addition to the structural and nonstructural measures included in the alternatives shown in 
Table 6-3, NNBF measures were planned to be added to the TSP. These features are meant to 
complement the structural and nonstructural measures, and benefits would be captured in terms 
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of how they relate to the TSP and contribute to reductions in coastal storm risk, including but not 
limited to: 

• Reduction of storm surge (mangrove plantings, oyster reefs); 
• Reductions in design (lower structure heights); and 
• Reductions in operations, maintenance, rehabilitation, and repair (OMRR&R) of 

structural measures. 

6 . 1 1  F O C U S E D  A R R A Y  O F  A L T E R N A T I V E S  
A planning workshop was held in Collier County from February 11-14, 2019 with the focused 
PDT, NFS, and their staff. Measures from the scoping phase and previous plan formulation 
meetings were plotted on maps to associate them with geographical areas where their benefits 
would help accomplish the study objectives. One such map is shown in Figure 6-3 which depicts 
four tide gates around Marco Island and an unnamed measure running to the east along San 
Marco Road. All of these measures were screened en route to the first in-progress review (IPR); 
discussion is offered below. 

Figure 6-3. Initial map of Marco Island Measures 

The four gates templated on Marco Island were intended to “slow down” storm surge to the 
center of the island. Aside from being a novel engineering concept, there’s no topography or 
high terrain to tie structural designs into. The PDT looked at the adjacent grades (ranging from 
2.0-4.2 feet) where these structures were proposed and then determined the number of upland 
structures that resided lower than the adjacent grades. This analysis approximated the 
maximum number of structures that would benefit from the tide gates. The resulting structure 
totals were five percent, seven percent, 19 percent, and 22 percent of all structures in the 
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upland model areas. At best, for any single gate, they were only going to reduce risk for roughly 
1/5 of all structures (worst case 1/20 of all structures). For this reason, the four gates on Marco 
Island were found to be insufficient in preventing significant economic damages to nearby 
structures and were thus screened from further consideration. 
Furthermore the focused team had considered raising, or otherwise protecting the section of 
San Marco Road running east from Marco Island toward the community of Goodland. Across 
USACE there have been several recent discussions about the topic of roads, and the team 
simply could not make a case for recommending any measures for this section of San Marco 
Road. Roads are inherently a Department of Transportation responsibility and not generally 
included in USACE authority as they are not typically constructed to levee specifications. This 
section of San Marco Road experiences sunny day flooding, but there is no record of historical 
damage and therefore no basis for calculating NED benefits for damage reduction. For 
transparency sake, there are two recent Corps studies which were able to capture benefits from 
protection of roadways. However these cases differ from ours in that the roadways they were 
protecting were either designated evacuation routes or critical thoroughfares. Not only were they 
able to calculate benefits for damage reduction (of both roadway and adjacent structures), they 
also captured effects of traffic delays due to detours and road closures. Unfortunately there isn’t 
any repetitive loss data for this section of San Marco Road or low-lying adjacent structures, nor 
is it a primary evacuation route or critical thoroughfare with high traffic volume. For these 
reasons, protection of San Marco Road was screened from further consideration. 
There was also a surge barrier originally templated across Gordon Pass in southern Naples as 
shown in Figure 6-4. 

Figure 6-4. Initial map of Gordon Pass Surge Barrier 

The Gordon Pass surge barrier templated at range monument 89 at the Gordon River inlet 
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didn’t have real engineering justification or purpose. It is not engineeringly feasible to 
hydraulically separate the Gordon River from the maze of shared estuaries on Keewaydin Island 
to the south. The area for tie in along Keewaydin Island is also within a designated COBRA 
zone. Therefore this barrier was screened and the communities along the Gordon River were 
instead considered in nonstructural analysis for reducing risk. 

R e f i n e d  A l t e r n a t i v e s  
The remainder of the location based structural measures that were carried through this 
secondary screening were developed into more detailed alternatives with more location and 
engineering detail added to develop costs. The team systematically developed structural and 
nonstructural measures and applied them throughout the County. In addition to refinements, a 
seawall was added on the south end of Marco Island along Caxambas Pass. These refined 
measures and alternatives are depicted in the following figures. 

6 . 1 2  R E F I N E D  S T R U C T U R A L  A N D  N O N S T R U C T U R A L  
M E A S U R E S  

A coastal storm risk management structural measure is considered a standalone system that 
protects a hydraulically distinct area. As such, the structural measures tend to align with the 
planning reaches discussed in section 3.8, since they generally follow hydraulic boundaries. 
Similarly, in accordance with ER 1105-2-100, Chapter 2, each planning area was formulated 
separately as an independent nonstructural reach in order to give equal consideration to each 
category of measures. The intent of this formulation was to assess which measures, structural 
or nonstructural, were better suited to produce efficient damage reductions by allowing them to 
compete against each other in every planning reach. These separable measures are discussed 
in more detail below. 

A r e a  1  – W i g g i n s  P a s s  E s t u a r i n e  A r e a ,  C o c o h a t c h e e  R i v e r  
S y s t e m ,  a n d  V a n d e r b i l t  L a g o o n  
Alternatives A2-A and A3-A as shown in Figures 6-5 and 6-6 were formulated for the Wiggins 
Pass planning reach. Structural measures included the beach berm and dune, Wiggins Pass 
surge barrier, and the Bonita Beach Road floodwall and floodgate. Alternatively this planning 
reach would be evaluated for nonstructural solutions to include elevation, flood proofing, and 
buyouts. 
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Figure 6-5. Alternative A2-A - Beach + Wiggins Pass Surge Barrier + Bonita Beach Road 
Floodwall and Floodgate 
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Figure 6-6. Alternative A3-A - Beach + Wiggins Pass Nonstructural 
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A r e a  2  – C l a m  P a s s  S t a t e  P a r k  a n d  O u t e r  C l a m  B a y  
Outer Clam Bay and Clam Pass State Park were only formulated as a nonstructural area 
represented by Alternatives A5-A and A3-D as shown in Figures 6-7 and 6-8. The State Park is 
largely undeveloped and it was evident the structure damages would support the construction of 
large structural measures like a surge barrier. With that being said, following the overarching 
formulation strategy, beach berm and dune were still included in this planning reach. 

Figure 6-7. Alternative A5-A - Beach + Outer Clam Bay Nonstructural + NNBF 
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Figure 6-8. Alternative A3-D - Beach + Outer Clam Bay Nonstructural + Doctors Pass 
Nonstructural + NNBF 
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A r e a  3  – D o c t o r s  P a s s  a n d  V e n e t i a n  B a y  
Alternatives A2-B and A3-B as shown in Figures 6-9 and 6-10 were formulated for Doctors Pass 
and Venetian Bay. Structural measures included the Doctors Pass surge barrier and the 
floodwall and floodgate at Seagate Drive, as well as the beach berm and dune. Alternatively the 
damage centers in this planning reach would be evaluated for nonstructural solutions to include 
elevation, flood proofing, and buyouts. 

Figure 6-9. Alternative A2-B - Beach + Doctors Pass Surge Barrier + Floodwall and Floodgate 
at Seagate Drive + NNBF 
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Figure 6-10. Alternative A3-B - Beach + Doctors Pass Nonstructural + NNBF 
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A r e a  4  – N a p l e s  B e a c h  a n d  N a p l e s  B a y  
Following the plan formulation strategy, beach berm and dune were included in this planning 
reach and are represented by Alternative A1 as shown in Figure 6-11. The Naples Bay area 
was formulated as nonstructural only because there were no measures which could isolate the 
Gordon River from the complex network of tributaries coming out of Keewaydin Island from the 
south. This reach was covered by Alternative A5-B as shown in Figure 6-12 and included in the 
combination Alternative A3-E as shown in Figure 6-13. 

Figure 6-11. Alternative A1- Economically Justified Beach Measures 

Page 196 



 

 

 
  

 
        

 
 
 
 
 
 
 
 
 

Berm 

- Vegetated Dune 

Mangrove Restoration 

- Flood Gates on the Gordon River 

CJ Naples Bay 

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Figure 6-12. Alternative A5-B - Beach + Gordon River Floodgates + Naples Bay Nonstructural 
+ NNBF 
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Figure 6-13. Alternative A3-E - Beach + Upper Gordon River Nonstructural + Naples Bay 
Nonstructural + NNBF 
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A r e a  5  – U p p e r  G o r d o n  R i v e r  a n d  R o c k  C r e e k  
Alternatives A2-C and A3-C as shown in Figures 6-14 and 6-15 were formulated for the Upper 
Gordon River. This reach is also included in combination Alternative A3-E. Structural measures 
include the Tamiami Trail floodwall and the two floodgates along the Gordon River. Planning 
area 5 doesn’t contain any beach reaches. Alternatively the damage centers in this planning 
reach would be evaluated for nonstructural solutions to include elevation, flood proofing, and 
buyouts. 

Figure 6-14. Alternative A2-C - Beach + Gordon River Floodgates + NNBF 

Page 199 



 

 

 
  

 
 

 
     

 
 

    
  

     
  

Berm 

- Vegetated Dune 

Mangrove Restoration 

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Figure 6-15. Alternative A3-C - Beach + Upper Gordon River Nonstructural + NNBF 

A r e a  6 – M a r c o  I s l a n d  
Marco Island was formulated as nonstructural only because the low-lying topography did not 
support the construct of structural measures. This reach is part of Alternative A7 as shown in 
Figure 6-16 and also includes beach berm and dune. 
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Figure 6-16. Alternative A7 - Beach + Nonstructural + CI 
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6 . 1 3  F U R T H E R  R E F I N E  O F  F O C U S E D  A R R A Y  
The result of the aforementioned screening and reformulation was the focused array of 
alternatives (Table 6-4) which included 14 plans including the No Action/Future Without Project 
and Combination alternatives. Following our strategy, beaches were included in every 
alternative. Because the inland bay areas were determined by identifying reaches where we 
could hydraulically isolate inland structures from the effects of storm surge, some alternatives 
were mutually exclusive, meaning combining them was not possible because they would protect 
the same structures. These separable alternatives were intended to study which method, either 
structural or nonstructural, was the best plan for a given inland bay area. For example, 
Alternatives A2-A and A3-A were two different plans to protect the same inland bay area, inside 
of Wiggins Pass; one structural in nature and the other nonstructural. The initial array of 
alternatives that was formulated early in the study did not include any analysis for specific 
structural measures. After specific location-based structural measures were determined based 
on economic justification and engineering feasibility, these measures were incorporated into the 
focused array to allow for more detailed analysis and comparison of the proposed alternatives. 
These structural measures were separable elements that were economically justified as 
standalone structures; therefore the focused array has an alternative for each of these 
separable structural elements. 
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Table 6-4. Focused Array of Alternatives 

Alternative Components 

No Action/Future Without 
Project N/A 

A1 (beach only) Economically Justified Measures from Beach Analysis 

A2-A A1 + Surge Barrier in Wiggins Pass and Floodwall with Flood Gate at Bonita Beach Road 

A3-A A1 + Nonstructural in Wiggins Pass Estuarine Area, Cocohatchee River, and Vanderbilt Lagoon 

A2-B A1 + Surge Barrier in Doctors Pass and Floodwall with Flood Gate at Seagate Drive 

A3-B A1 + Nonstructural in Venetian Bay 

A2-C A1 + Flood Gates on the Gordon River at Tamiami Trail (US Route 41) 

A3-C A1 + Nonstructural in Upper Gordon River and Rock Creek 

A5-A A2-B + Nonstructural in Outer Clam Bay 

A3-D A3-B + Nonstructural in Outer Clam Bay 

A5-B A2-C + Nonstructural in Naples Bay 

A3-E A3-C + Nonstructural in Naples Bay 

A7 (beach + nonstructural + 
CI) 

A1 + Critical infrastructure, structure elevations, wet/dry flood proofing, NNBF, buyouts (Nonstructural 
areas from A3-A, A3-B, A3-C, A3-D, A3-E, and Marco Island) 

A8 Combination of Alternatives A2-A – A7 
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6 . 1 4  F I N A L  A R R A Y  O F  A L T E R N A T I V E S  
An alternative plan is a set of one or more management measures functioning together to 
address one or more planning objectives. Those measures in the Focused Array of Alternatives 
that were not screened out for further consideration were developed into the Final Array of 
Alternatives. Based on the measures carried forward, both structural and nonstructural 
alternative plans were developed with more detailed analysis. 
The final array was evaluated considering the following factors: 

• Beach-fx – economic damages prevented 
• G2CRM – economic damages prevented 
• Health and Human Safety – Other Social Effects analysis 
• Environmental – impact analysis such as water quality modeling and ESA considerations 
• Construction – construction costs and feasibility 
• Real Estate – acquisition costs and considerations 
• Public Meetings – citizen input on focused array of alternatives 

These categories were critical and considered the integral components of the four Principle and 
Guidelines criteria for evaluation of each alternative plan. The four criteria are completeness, 
efficiency, effectiveness, and acceptability. In addition, benefits were calculated using Beach-fx 
and G2CRM. 
Upon further review, it was determined alternatives A2-A through A3-E were essentially 
representing reaches of larger, comprehensive alternatives which span the length of the study 
area. As such, the focused array was reformulated into the final array as shown in Table 6-5. A 
more comprehensive approach was adopted in the final array of alternatives in order to increase 
modeling and analysis efficiency, as well as to ensure that as much of the study area was 
properly included in the project as possible. The targeted approach, while allowing greater 
specificity and detail, left significant portions of the county at risk to coastal storm damage. 

Table 6-5. Final Array of Alternatives 
Alternative Components 

No Action/Future 
Without Project 
Alternative 

N/A 

A1 (beach nourishment 
only) 

Economically Justified Berm and Dune Measures from Gulf-facing 
Shoreline Analysis 

A2 (beach nourishment 
+ structural) A1 + Structural 

A3 (beach nourishment 
+ nonstructural) A1 + Nonstructural + Critical Infrastructure 

A4 (combo) Combination of structural and nonstructural measures including 
critical infrastructure from alternatives A1-A3 

A4A (combo excluding 
Planning Area 4) 

Combination of beach, structural, and nonstructural measures from 
alternatives A1-A3; excludes Planning Area 4 (measures may be 
added to portions of Planning Area 4 depending on modeling 
and/or optimization results to be completed before ADM) 
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In this representation of the alternative plans, planning reaches are not unique to specific 
alternatives, rather alternatives span all planning reaches and as a result are inherently County-
wide solutions. The seawall measure on the south side of Marco Island was changed to stone 
revetment because there was already existing revetment along this shoreline. It was determined 
to be more economically justified to add additional revetment instead of deconstructing the 
existing revetment and constructing a new seawall. Additionally, instead of screening out 
alternatives directly from the focused array of alternatives, the alternatives were condensed into 
fewer, more comprehensive and complete plans. These alternatives focused on the alternatives 
as a whole, not as alternatives that were composed of specific location-based measures. All 
structural measures in Table 6.4, specifically A2-A, A2-B, and A2-C, were compressed into 
alternative A2 in the final array displayed in Table 6.5. Similarly, the nonstructural measures 
were condensed into the final array alternative A3. Alternatives A4 and A4A represent the 
combination alternatives including beach, structural, nonstructural, and critical infrastructure; 
however, Alternative 4A does not include Planning Area 4. While PA4 has been removed from 
this alternative, modeling and optimization results may warrant the reincorporation of sections of 
PA4 between now and the Agency Decision Milestone (ADM) if those sections are economically 
justified. 

6 . 1 4 . 1  I n t e r i o r  F l o o d i n g  a n d  W a v e  A n a l y s e s  
According to Engineering Manual 1110-2-1413, an interior area is defined as the area protected 
from direct riverine, lake, or tidal flooding by levees, floodwalls, or seawalls and low depression 
or natural sinks. Management measures, such as a levee or wall, associated with an interior 
area is generally referred to as the project alignment. The project alignment excludes flood 
water originating from the exterior but normally does not directly alleviate flooding that may 
subsequently occur from interior rainfall runoff. In fact, the project alignment can often aggravate 
the problem of interior flooding by blocking drainage outlets. Interior flooding/ drainage analyses 
of major watersheds were done using the software HEC-HMS (Hydrologic Modeling System). 
Overtopping analysis using ACES software, which included wave setup, was also conducted for 
the structural measures. The information gleaned from these analyses led to the determination 
of nominal wall heights and expansion of planning reaches 1 and 5, inland to the 16-foot and 
14-foot contours, respectively. Further information on the interior flooding and overtopping 
analyses can be found in Appendix B. 

6 . 1 4 . 2  C o m p l e t e ,  E f f i c i e n t ,  E f f e c t i v e  a n d  A c c e p t a b l e  
ER 1105-2-100, Section 2-3, c (2), states, 

"As a general rule projects must be formulated to reasonably maximize benefits to the 
national economy, to the environment or to the sum of both. Each alternative plan shall 
be formulated in consideration of four criteria described in the Principles and Guidelines: 
completeness, efficiency, effectiveness, and acceptability." 

A discussion is included below of each of those criteria and how these alternatives were 
developed to meet these criteria. 
Complete: All plans in the final array were not reliant on any other activities for benefits. The 
alternatives were formulated as independent plans using separable elements that could be fit 
together into functioning complete alternatives. In this scenario the project analysis takes into 
consideration the County’s resilience program. 
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Efficient: The focused array and each separable element have been incrementally justified. 
Those separable elements that were not economically justified were later removed from 
consideration. 
Effective: All of the plans met the study objectives, though some better than others. The 
nonstructural only plan would reduce risk of coastal storms to individual structures whereas 
alternatives containing structural measures would reduce risk to all structures for a given 
planning area. Nonstructural plans provide comparable risk reduction for structures on which 
they are employed, but overall less structures are included in the plan, resulting in higher 
residual risk. The structural only plan leaves some areas of the study area unprotected because 
the low-lying topography won’t support the construction of structural measures. 
Acceptable: The plans met all applicable laws, regulations, and policy. The EIS analyzes the 
final array of alternatives against this criteria. Obstacles regarding environmental impacts, 
environmental justice, socioeconomics, aesthetics, and cultural resources impacts were 
determined to be mitigable and therefore acceptable. 

6 . 1 4 . 3  D e s c r i p t i o n  o f  t h e  F i n a l  A r r a y  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative serves as the future without project condition, 
which is the base condition used to compare all of the other alternatives. The future without 
project condition within the period of analysis is identified. Relevant resources of the area 
and the No Action Alternative are succinctly described as required by NEPA. The No Action 
Alternative and the plan formulation “Future Without-Project” settings are equivalent. The 
future without project condition assumes a start period of 2020 to account for damages that 
would occur between the current study and the period of analysis (2030-2079). These are 
identified as continued damages to structures, contents, vehicles, infrastructure, life safety and 
degraded quick access to emergency services from future storm events. This will result in 
continued maintenance and reconstruction of structures and infrastructure following storm 
events. The No Action Alternative would see no additional federal involvement in storm damage 
reduction as outlined within this study. 

Current projects and programs are assumed to continue. For example, the No Action alternative 
would see Collier County continue to move forward with its own resiliency program as discussed 
in Chapter 1. This does not include, however, the assumption that the County will continue to 
nourish its beaches in the future. While the county has historically nourished some areas in 
North Beach, the majority of this nourishment has been fragmented and intended to provide 
recreational beach berm as opposed to dune placement designed to provide coastal storm risk 
management. Given the continued impact of SLR, dwindling appropriate sand supply, and 
related economic impacts, the county would most likely become less able over time to maintain 
the historical level of nourishment. While it would be expected that some level of local 
nourishment would continue in the future in the absence of a Federal project, this level of 
nourishment is difficult to quantify. And, because of the aforementioned factors, there is no 
guarantee the County will continue to place sand on their beaches. Therefore, the FWOP for 
this analysis assumes no local nourishment in the future. 
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A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Dredging from the offshore Shoal Areas T1 and T2 by hopper dredge would provide the sand 
required for the beach nourishments. A hopper dredge with pipeline would be used for the 
beach nourishment. The beach only alternative evaluated the feasibility of constructing higher 
and wider features along the full length of Collier County beaches. The beach berm and dune 
measures were designed and modeled from R1 (northern county line) to R89 (northern side of 
the Gordon Pass inlet), and on Marco Island from R136-R148. The scenarios modeled include 
berm widths from existing to 75 feet (from the toe of the dune vegetation) and dune heights from 
existing to 14 feet high. Although they are sacrificial features, beach berm and dune are 
considered structural measures and are designed to modify the elements associated with 
coastal flood inundation and erosion damages. This alternative would provide coastal storm risk 
reduction to an estimated 735 structures. This alternative does not provide complete coverage 
of the study area; only portions of the county immediately behind the measures would 
experience benefits from reduced storm risk. Inland portions of the study area would continue to 
see damages to structures, contents, vehicles, infrastructure, and life safety considerations. 
This would result in continued maintenance and reconstruction of these facilities. Figure 6-17 
shows the alignments studied for these structural beach measures. Reef structures near the 
Marco Island would be included as NNBFs for this alternative. 
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Figure 6-17. Alternative 1- Beach Only 
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A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
The dredging and beach nourishment measures and alignments in this alternative are identical 
to those included in the first alternative. In addition to beach measures several hard structural 
measures were studied. Structural measures are features designed to modify the elements of 
flooding. They are items that can be used to manage peak flows, reduce volumes, or direct 
waters away or through designed systems. The structural measures included in Alternative 2 
are surge barriers, floodwalls, a sluice gate and concrete structures in the berm/dune. Other 
structural features were accounted for in the analysis, such as the jetties necessary to harden 
channel sides for construction of barriers and pump stations necessary to combat interior 
flooding. Pump stations would potentially be included with any of the floodwalls, surge barriers, 
and sluice gate. This alternative would reduce coastal storm risk for an estimated 29,207 
structures. Structural measures were developed where inland bay areas could by hydraulically 
isolated from adjacent inlets and drainages. As a result, this alternative offers risk reduction 
along the length of the County beaches as well as planning areas 1, 3, and 5 where the 
structural measures are located. Some inland portions of the study area would continue to see 
damages to structures, contents, vehicles, infrastructure, and life safety considerations. This 
would result in continued maintenance and reconstruction of these facilities. Additionally, note 
that planning areas adjacent to the beach that cannot be economically justified will be removed 
in analysis moving forward so that only the economically justified beach areas are included in 
the proposed alternative. Figure 6-18 shows the alignments studied for these structural 
measures. Reef structures near the Marco Island would be included as NNBFs for this 
alternative. 
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Figure 6-18. Alternative 2- Beach and Structural 
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A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
The beach measures, alignments, and associated NNBFs in this alternative are identical to 
those included in the first alternative. In addition to beach measures several nonstructural 
measures were studied. Nonstructural measures are techniques for reducing accountable flood 
damages within floodplains. These techniques consisted of measures such as acquisition, dry 
floodproofing, and elevation. In each planning area, in lieu of large-scale structural features, 
these techniques were considered to help buy-down risk of future storms. This alternative does 
not provide complete coverage of the study area. The structures included in alternative 3 were 
logically aggregated and selected from damage centers predicted for future coastal storms. 
Only structures that are subjected to nonstructural measures will benefit from reduction of storm 
related damages. This alternative will reduce coastal storm risk for an estimated 24,720 
structures. Portions of the study area will continue to see damages to structures, contents, 
vehicles, infrastructure, and life safety considerations. This will result in continued maintenance 
and reconstruction of both residential and commercial facilities. Figure 6-19 shows the planning 
areas studied for nonstructural measures. 
Table 6-6 shows a tabular summary of the structures and types of measures that can be applied 
across the study area. The table shows the total number of properties eligible for nonstructural 
measures. The total number of properties is then broken down into residential and 
nonresidential properties. There are different measure assumptions made between residential 
and nonresidential properties. Residential properties are limited to elevation and acquisition 
measures. Nonresidential properties are limited to floodproofing and acquisition. Historic 
property numbers are provided separately and are a subset of the overall total, so the historic 
properties are a mix of residential and nonresidential properties. The costs to implement some 
nonstructural measures can be more expensive for historic properties. Reef structures near the 
Marco Island are includes as NNBFs for this alternative. 

Table 6-6. Nonstructural Measures and Structures - Alternative 3 

Measure Residential Nonresidential 

Acquisition 1,310 0 

Floodproofing 0 8,020 

Elevation 15,390 0 

*Numbers are approximate and do not include all critical infrastructure. 
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Figure 6-19. Alternative 3- Beach and Nonstructural 
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A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
The beach measures, alignments and associated NNBF in this alternative are identical to those 
included in the first alternative. In addition to beach measures, nonstructural measures were 
included in planning areas 2, 4, and 6; and structural measures were included in planning areas 
1, 3, and 5. The structural measures included in Alternative 4 are identical to those included in 
Alternative 2, including surge barriers, a sluice gate, floodwalls, jetties, and concrete structures 
in the berm/dune. Other structural features were accounted for in the analysis, such as the 
jetties necessary to harden channel sides for construction of barriers, and pump stations 
necessary to combat interior flooding. This alternative will reduce coastal storm risk for an 
estimated 40,900 structures. Portions of the study area would continue to see damages to 
structures, contents, vehicles, infrastructure, and life safety considerations. This would result in 
continued maintenance and reconstruction of both residential and commercial facilities. Despite 
these residual risks, the most complete alternative evaluated is Alternative 4. Coastal storm risk 
will be reduced to every structure in planning areas 1, 3, and 5, as well as to every structure 
eligible for nonstructural measures in planning areas 2, 4, and 6. Figure 6-20 shows the 
planning areas and which type of measures were studied within each, nonstructural or 
structural. Table 6-7 provides the estimated types and quantities of nonstructural measures but 
does not include all critical infrastructure. 

Table 6-7. Nonstructural Measures for Alternative 4* 

Measure Residential Nonresidential 

Acquisition 620 0 

Floodproofing 0 1,820 

Elevation 6,240 0 

*Numbers are approximate and do not include all critical infrastructure. 
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Figure 6-20. Alternative 4- Combination Alternative 
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A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  
This alternative has the same features as Alternative 4 but does not contain the nonstructural 
measures in Planning Area 4. Nonstructural model areas MA31E and MA31WS located in 
Planning Area 6 were also removed from consideration in this alternative on the basis that they 
were not economically justified; however, these model areas will still be considered and 
included in modeling and optimization before the ADM. If, during optimization, these areas are 
found to be economically justified, they will be reincorporated into the RP. Table 6-8 provides 
the estimated types and quantities of nonstructural measures but does not include all critical 
infrastructure. Figure 6-21 shows the map of the planning areas included in this alternative with 
their respective measures. 

Table 6-8. Nonstructural Measures for Alternative 4A* 

Measure Residential Nonresidential 

Acquisition 130 0 

Floodproofing 0 620 

Elevate 1350 0 

*Numbers are approximate and do not include all critical infrastructure. 
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Figure 6-21. Alternative 4A – Combination Alternative excluding Planning Area 4 

6 . 1 4 . 4  N a t u r a l  a n d  N a t u r e  - B a s e d  F e a t u r e s  i n  t h e  F i n a l  A r r a y  
While mangroves are a viable NNBF for this area of Florida, the Fruit Farm Site was screened 
out as another stakeholder received a grant to plant mangroves in this area and other sites 
considered for mangrove NNBFs were screened out as it was later determined these are SAV 
sites. Therefore, artificial reefs or artificial reefs in combination with natural materials near the 
Marco Island were retained as the most feasible NNBF for the final array of alternatives. 
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6 . 1 4 . 5  C r i t i c a l  I n f r a s t r u c t u r e  i n  t h e  F i n a l  A r r a y  
The Final Array of Alternatives included costs and benefits for providing flood risk management 
measures for critical infrastructure. A list of facilities, initially provided by the Collier County 
Emergency Management department, were preliminarily identified as critical infrastructure. 
There were a total of 414 facilities preliminarily identified as critical. The list was refined down to 
88 structures to be considered for flood risk management measures. The formulation strategy 
was to provide flood risk management measures for critical infrastructure as part of the 
nonstructural component of the alternative plan selected for recommendation, regardless of 
whether or not the critical infrastructure is located in a planning reach that is otherwise 
economically justified. In this case critical infrastructure such as fire and police stations may be 
recommended for measures in areas where no other action is taking place and in areas where a 
structural measure is proposed. A more detailed review and analysis of the critical infrastructure 
list and measure recommendations will occur during optimization and be included in the RP. 
Because of the limit and scale of planned action, the development of critical infrastructure will 
not have a baring ion the section of the NED plan. Further description can be found in Chapter 
9. 

6 . 1 5  E V A L U A T I O N  A N D  C O M P A R I S O N  
In order to provide for better evaluation and comparison of the final array of alternatives, some 
planning areas that were found through analysis to not be feasible and/or economically justified 
were removed from each alternative to create a more optimized version of those alternatives. 
However, while this leads to the maximization or increase in annual net benefits, the removal of 
some portions of the project area results in those areas and their associated communities being 
left to high risk of coastal storm damage. The optimized alternatives can be found in Table 6-12. 

6 . 1 5 . 1  T h e  F o u r  A c c o u n t s  
National Economic Development: The benefits for each plan were evaluated based on damages 
reduced using Beach-fx and G2CRM. These benefits were used to compare across the final 
array of alternatives and select the NED plan. The results of this analysis are shown later in this 
Section below. Benefits and Costs were evaluated for multiple scales of each of the measures 
comprising the final array of alternatives in the following table: 

Table 6-9. Scales of Protection 
Measure Scale 
Beach Dune (height) Existing, 50-year protection, 100-year protection, 

12 foot, and 14 foot 
Beach Berm (width) 50 foot, 75 foot, 100 foot, 150 foot 
Structural 10 foot, 12 foot, and 14 foot NAVD88 wall heights 

Regional Economic Development (RED): The Tentatively Selected Plan, as described in 
Chapter 7, was evaluated for RED. Discussion on the RED results can be found in Appendix C. 
The RED is not the primary account considered in plan selection, however the results can be 
useful for the sponsor and local stakeholders. 

Page 217 



 

 

 
  

   
    

     
   

 
  

      
 

    
   

    
   

 
  

   
  

   
  

  
 

  
 

      
     

 
 

 
    

    
   

    
 

 
 

   
    

 
   

  
 

 
   

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental Quality (EQ): A separate EQ analysis was not conducted as the EQ account did 
not drive the plan selection for this project. However, the environmental benefits and impacts 
are discussed in great detail as part of the NEPA evaluation in this report. 
Other Social Effects (OSE): An OSE evaluation was completed (see Section 6.15.10) on the 
final array in order to help the team compare alternatives and ensure social effects were 
considered as the alternatives were evaluated and compared. This evaluation was conducted 
using the Institute for Water Resources’ handbook for Applying Other Social Effects in 
Alternatives Analysis (2013). 
Based on the economic comparison of the final array of alternatives, Alternative 4 maximizes 
annual net benefits and is therefore the NED plan. Economic results are shown later in this 
chapter. The EQ analysis was performed on all of the final array alternatives. Alternative 3, 
beach plus nonstructural, showed the lowest environmental impact. The structural only plan, 
Alternative 2, and the combination plan, Alternative 4, show similar levels of environmental 
impacts. The environmental impacts of each alternative are described in Chapter 8. OSE 
analyses show the greatest benefits accruing in Alternative 4 because it offers the most 
comprehensive plan and also include the valuable social benefits resulting from targeting 
vulnerable communities. Based on all of the account assessments the NED plan, Alternative 4, 
is the Tentatively Selected Plan for Collier County. The next chapter discusses the optimization 
of the TSP and the final selection for the RP. 

6 . 1 5 . 2  F i n a l  A r r a y  C o s t  E s t i m a t e s  

Prior to the final array of alternatives, costs were estimated on a rough order of magnitude 
(ROM) using parametric estimating factors from prior projects. Evaluation of the final array 
included a more detailed cost estimating process. 

A b b r e v i a t e d  C o s t  R i s k  A n a l y s i s  ( A C R A )  
The costs of alternatives in the final array were estimated using the ACRA process led by the 
cost engineer. During this process, consideration was given to uncertainties surrounding the 
plans by adding a contingency to the estimates. The estimated probabilities of the various 
uncertain outcomes helped the PDT quantify and assign the required contingency to each 
construction item. 

R e a l  E s t a t e  E s t i m a t e s  
A detailed real estate plan was developed for the measures included in the final array of 
alternatives. Land and home values were estimated to accurately reflect current fair market 
values and price trends. Temporary and permanent construction easement areas were 
approximated using input from engineering subject matter experts and best construction 
practices. 

D i s c o u n t  R a t e  
The discount rate used to discount benefits and costs was the Fiscal Year (FY) 2020 rate of 
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2.75 percent. Refer to Appendix B for cost estimates. 

6 . 1 5 . 3  B e n e f i t  C o s t  A n a l y s i s  
Benefit-cost analysis is a technique used to evaluate what is achieved by a plan (benefits) vs. 
what is required to be invested (costs), in monetary terms. It is used to ensure resources are 
allocated in an acceptably efficient manner. When both benefits and costs can be quantified in 
monetary terms, benefit-cost analysis allows decision makers to select the best investment of 
public funds. Benefit-cost analysis involves two mathematical comparisons: 

• Net benefits are calculated by subtracting total economic costs from total economic 
benefits. Net benefits represent the amount of total benefits less the total costs. This 
analysis is used to select and scale a recommended course of action from an array of 
alternatives. The alternative the reasonably maximizers net benefits is the NED plan; 

• A benefit-cost ratio is calculated by dividing total economic benefits by total economic 
costs. A benefit-cost ratio tells us which alternative produces the most benefits for every 
dollar of cost (total benefits/total costs). The benefit-cost ratio is useful for comparing or 
ranking different projects; however selection of the NED plan is based upon net benefits. 

The benefits and costs are annualized and averaged over the 50-year period of analysis to 
create average annual benefits, average annual costs, and average annual net benefits. The 
economic analysis tables throughout this report will typically present the average annual form of 
the benefits, costs, and net benefits for comparison of study measures and alternatives. Once 
the optimal scale of the alternative is identified by measuring the average annual net benefits, 
the benefit-cost ratio can be used to rank competing investments. 
The benefits resulting from Beach-fx modeling and costs associated with beach nourishment of 
a 12 foot dune and 75 foot berm are shown in Table 6-9, and separated according to the two 
focus areas within the study area, the North County and Marco Island. The benefits resulting 
from the G2 modeling and costs associated with the back-bay protection measures, both 
structural (12 foot design height) and non-structural, are shown in Table 6-10. The benefits and 
costs were then combined and calculated for each alternative as shown in Table 6-11, as well 
as each separable element as shown in Table 6-12. Detailed information on this is provided with 
the Appendix C. 
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Table 6-10. Economic Benefit-Cost Analysis for Beach Reaches (North Beach 12 Foot Dune/ 
75 Foot Berm) 

Planning
Area Economic Reach 

Average 
Annual 

Benefits (AAB) 
($) 

Average 
Annual Costs 

(AAC) ($) 

Annual Net 
Remaining
Benefits ($) 

BCR 

1 

Barefoot Beach 496,130 5,857,122 -5,360,993 0.1 
Barefoot Beach Preserve 403,783 2,226,344 -1,822,561 0.2 
Wiggins Pass 759,518 4,390,228 -3,630,710 0.2 
Vanderbilt Beach 1,008,244 3,700,439 -2,692,195 0.3 
Subtotal 2,667,675 16,174,133 -13,506,458 0.2 

2 
Pelican Bay 738,302 8,983,857 -8,245,555 0.1 
Clam Pass 574,597 3,510,212 -2,935,616 0.2 
Subtotal 1,312,899 12,494,070 -11,181,171 0.1 

3 
Park Shore 965,952 4,803,516 -3,837,564 0.2 
Naples (R58A-R68) 3,749,064 9,338,865 -5,589,801 0.4 
Subtotal 4,715,016 14,142,381 -9,427,365 0.3 

4 
Naples (R68-R79) 5,771,512 9,582,691 -3,811,179 0.6 
Gordon Pass 553,988 20,584,896 -20,030,908 0.0 
Subtotal 6,325,500 30,167,587 -23,842,087 0.2 
Total 15,021,090 72,978,172 -57,957,082 0.2 

Note: For the TSP analysis 12 foot dune and 75 foot berm beach design was assumed to be required to 
support the effectiveness of the back-bay structural measures, however dune heights and berm widths 
will be further optimized at the reach level for the ADM milestone. 
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Table 6-11. Inland Bay Area Economic Benefit-Cost Analysis for Planning Areas 

Measure 
Type 

Planning
Area Modeled Areas 

Average 
Annual 
Benefits 
(AAB) ($) 

Average 
Annual 

Costs (AAC) 
($) 

Annual Net 
Remaining
Benefits ($) 

BCR 

Structural 

1 

Barefoot Beach, 
Wiggins Pass, 

Vanderbilt Beach, 
Wiggins Pass State 

Park 

18,449,000 18,131,000 318,000 1.0 

3 
Park Shore, Naples 

Beach North, Doctors 
Pass, Venetian Bay 

11,401,000 4,866,000 6,535,000 2.3 

5 Upper Gordon River/ 
Rock Creek 240,102,000 15,013,000 225,088,000 16.0 

2 Pelican Bay, Clam 
Pass 12,583,000 4,972,000 7,610,000 2.5 

Nonstructural 4 Naples Beach South, 
Gordon Pass 19,952,000 40,565,000 -20,614,000 0.5 

6 Isles of Capri, Marco 
Island, Goodland 111,773,000 123,698,000 -11,925,000 0.9 

Note: Beach costs and benefits are not included in these BCRs for inland bay areas. 
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Table 6-12. Economic Benefit-Cost Analysis for Final Array of Alternatives 

Alternative Alternative Name AAB ($) AAC ($) 
Annual Net 
Remaining
Benefits ($) 

BCR Description 

0 No Action - - - - -

1 
Beach Only (PAs 1, 

3, 4) (12FT 
Dune/75FT Berm) 

14,000,000 60,000,000 -47,000,000 0.2 Beach Nourishment 
Planning Areas 1, 3, and 4 

2 A1+ Structural (PAs 
1, 3, 5) 277,000,000 68,000,000 209,000,000 4.1 

Beach Nourishment and 
Structural Measures in 

Planning Areas 1, 3, and 5 

3 
A1+ Nonstructural 
(PAs 2, 4, 6 + NS 

looks in PAs 1, 3, 5) 
158,000,000 230,000,000 -72,000,000 0.7 

Beach Nourishment and 
Nonstructural Measures 

Planning Areas 1-6 & 
Critical Infrastructure 

4 
A1+ Combination 

(Structural and 
Nonstructural) 

422,000,000 238,000,000 184,000,000 1.8 

Beach Nourishment, 
Structural Measures in 

Planning Areas 1, 3, 5, and 
Nonstructural Measures in 
Planning Areas 2, 4, 6 & 

Critical Infrastructure 

4A A4 minus PA4 376,000,000 104,000,000 272,000,000 3.6 

Beach Nourishment, 
Structural Measures in 

Planning Areas 1, 3, 5, and 
Nonstructural Measures in 

Planning Areas 2 and 
economically justified 

portions of 6, & Critical 
Infrastructure 

Note: Highlighted alternative presented as the NED plan during the TSP milestone meeting. 

In the table above, it can be observed that the beach only alternative (A1) has negative annual 
net benefits and the lowest BCR value of 0.3. These low values are due largely to high 
environmental mitigation costs and real estate costs. These costs are still being refined and 
more accurately determined, so the PDT expects the draft values above to increase as more 
information becomes available. Despite the low value of annual net benefits, beach measures 
are still carried forward in all alternatives for multiple reasons, including: 

• As discussed earlier in the chapter, the team followed the Cornerstone Alternative 
Development Strategy, where beach dune and berm measures are included in every 
alternative proposed. 

• The beach serves as the first line of defense protecting the inland and Back Bay areas 
from inundation and storm surge during coastal storm events. Including the beach 
components in every alternative is essential for maximizing performance and 
functionality of inland structural measures, thus contributing to reduced economic 
damages and improved life safety. 
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Table 6-12 identifies Alternative 4A as the alternative with the highest annual net benefits at 
$272 million. Alternative 4A includes all of the structural measures in Alternative 2, plus 
nonstructural measures to address the coastal storm risk in the planning areas that were 
omitted from Alternative 2, the alternative with the second highest net benefits, because 
structural measures were not feasible. Inclusion of the critical infrastructure component in 
Alternative 4A also results in a significant reduction in life risk during high water events. As a 
result, Alternative 4A is a more complete and effective plan that meets the study objectives and 
reasonably maximizes net benefits and was therefore selected as the NED plan and TSP. 
Alternative 4A has statistically comparable annual net benefits to Alternative 2 and presents a 
more comprehensive solution that addresses Planning Areas 1-3 and 5-6, while also providing 
the opportunity to incorporate sections of Planning Area 4 in the future once further modeling 
and optimization is complete. In Alternative 4A, nonstructural model areas MA31E and 
MA31WS located in planning area 6 were removed from consideration on the basis that they 
were not economically justified; however, these model areas will still be considered and 
included in modeling and optimization before the ADM. If, during optimization, these areas are 
found to be economically justified, they will be reincorporated into the RP. Figure 6-22 shows 
the model areas that comprised planning area 6. 
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Figure 6-22. Model Areas within Planning Area 6 

6 . 1 5 . 4  E c o n o m i c  R e s u l t s  f o r  S e p a r a b l e  E l e m e n t s  
Separable elements are those aspects of a plan that are in and of themselves complete and 
justified; meaning their benefits are at least equal to their costs. The Planning Areas discussed 
in section 3.8 of this report serve as the foundation for defining separable elements within the 
Collier County study area. In this study, planning areas are synonymous with separable 
elements. Also, as discussed in section 3.7.8, separable elements framework was adopted for 
developing alternatives that would reduce risk to both beachfront and inland bay area structures 
by hydraulically isolating the associated planning areas. These control measures were 
established to ensure the alternatives developed and the analysis adhered to the plan 
formulation strategy. Incrementally justified beach reaches are also considered separable 
elements. Table 6-13 shows the results of separable elements. Additional information is 
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provided in Appendix C 

Table 6-13. Economic Results for Separable Elements 

Planning 
Area 

Separable 
Element AAB ($) AAC ($) 

Annual Net 
Remaining
Benefits ($) 

BCR Description 

1 
PA1 

Structural + 
Beach 

21,117,000 34,306,000 -13,189,000 0.6* 

Bonita Beach Road Alignment, 
Wiggins Pass Surge Barrier, and 

Beach Nourishment in PA1 
(Barefoot Beach, Barefoot Beach 

Preserve, Wiggins Pass, Vanderbilt 
Beach) 

2 PA2 
Nonstructural 12,583,000 4,972,000 7,610,000 2.5 Nonstructural measures in Pelican 

Bay and Clam Pass 

3 
PA3 

Structural + 
Beach 

16,116,000 19,008,000 -2,892,000 0.8* 

Seagate Drive, Doctors Pass Surge 
Barrier, and Beach Nourishment in 
PA3 (Park Shore, Naples R58A-

R68) 

4 PA4 
Nonstructural 19,952,000 40,565,000 -20,614,000 0.5 Nonstructural measures in South 

Naples and Naples Bay 

5 PA5 
Structural 240,102,000 15,013,000 225,088,000 16.0 Upper Gordon River Rock Creek 

6 PA6 
Nonstructural 111,773,000 123,698,000 -11,925,000 0.9* Nonstructural measures in Isles of 

Capri, Marco Island, Goodland 
Note: *Separable Elements with BCRs currently below unity are expected to increase as more information 
becomes available through the optimization process. 

6 . 1 5 . 5  C o s t  a n d  C o n s t r u c t i o n  T i m e  M e t r i c s  

L i f e  C y c l e  C o s t s  
The life cycle cost metric represents the total cost of implementing an alternative plan, which 
includes first costs plus operation and maintenance, repair, replacement and rehabilitation 
costs. All costs for selecting the TSP, up to and including the Final Array of Alternatives, are 
reported in Fiscal Year (FY) 2020 price levels to be consistent with price levels used for 
calculating economic benefits. The FY20 interest rate used to annualize the project costs is 
2.750 percent. 
The base year is 2030 for all of the alternatives. First costs include engineering and design, 
facility relocations, real estate, mitigation, and construction costs. Construction costs include the 
cost of materials and construction of physical structures as well as construction management 
costs. Construction costs also include costs associated with constructing a system that will be 
adaptable, so future enhancements for maintaining the risk reduction levels of structural 
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measures associated with sea level change and/or degradation of the coast can be made. The 
life cycle cost metric does not include adaptive management or monitoring costs. 
Life cycle costs are presented both as annual equivalents and present values at year 2030 in 
thousands of dollars. The cost estimates were developed for labor, equipment, materials, and 
supplies. The estimated costs were based upon an analysis of each line item evaluating 
quantity, production rate, and time, together with the appropriate equipment, labor, and material 
costs. All cost estimates used to evaluate and compare alternatives include a contingency 
percentage. Cost contingencies for comparing the final array of alternatives are based on an 
abbreviated cost risk analysis. Cost estimates for the final array of alternatives are first costs 
only. Further details on the development of project costs can be found in Appendix B. 

O p e r a t i o n  a n d  M a i n t e n a n c e ,  R e p a i r ,  R e p l a c e m e n t ,  a n d  
R e h a b i l i t a t i o n  ( O M R R & R )  
Operations and maintenance costs for determining the TSP were based on parametric costs 
developed in the North Atlantic Coast Comprehensive Study (NACCS). These costs are 
estimated based on analysis of past storm events and trends. On top of these general NACCS 
assumptions, OMRR&R costs considered the cost of OMRR&R on similar existing structures for 
labor and materials to perform yearly inspections/tests of pump stations, floodwall street 
closures, storm surge barriers, small repairs, and potentially replace gates or equipment during 
the 50 year life cycle. 
Parametric costs were then adjusted based on the length, type of measure, and additional 
labor/material costs as deemed necessary for different structural measures. The following 
assumptions were considered and evaluated for operation and maintenance estimates: 

• $2 per linear foot plus $10,000 per drain for floodwalls 
• Yearly monitoring and inspections of beaches and structures 
• 0.5 percent of total costs for storm surge barriers and tide gates 
• One percent of total costs for beach restoration with renourishment interval of seven 

years 
• Small repairs (concrete spalls/cracks and sandblast/painting) every two to seven years 
• Major repairs (replace pumps, etc.) every five to ten years 
• Dive inspections where necessary every five years 
• Major parts replacements (gates) every 30 – 50 years 

After computation of the total costs, they were annualized using the FY2020 discount rate of 
2.750 percent for a 50-year life cycle of the project. Repair, replacement, and rehabilitation cost 
will be completed during optimization phase and are not expected to impact plan selection. 
Further detail on the OMRR&R costs associated with the TSP can be found in Appendix B. 

N o n - F e d e r a l  S h a r e  o f  L i f e  C y c l e  C o s t s  
The non-Federal share of the life cycle costs (i.e. Collier County costs) would be 35 percent for 
all project costs except for OMRR&R which are a 100 percent non-Federal responsibility. 
Should areas where required easements cannot be obtained. The non-Federal share of life 
cycle costs are present values at year 2030 in thousands of dollars. 
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C o n s t r u c t i o n  T i m e  
The construction time metric represents the length of time required to design and construct an 
alternative plan so that most of its intended benefits are realized. The following assumptions 
were applied to the construction time metrics for the various measures: 

• One to five years for structural measures, with larger systems such as the Wiggins Pass 
and Doctors Pass surge barriers taking longer than smaller systems such as the 
floodwall at Seagate Drive 

• One year for nonstructural measures in an economic reach or planning area 
• One to five years for NNBF measures that complement a structural measure 

6 . 1 5 . 6  O t h e r  S o c i a l  E f f e c t s  A n a l y s i s  
The PDT assessed the final array of alternatives based on other social effects (OSE) metrics for 
USACE flood and storm damage reduction business lines. These metrics are recommended in 
the Institute for Water Resources Handbook on Applying Other Social Effects Factors in Corps 
of Engineers Water Resources Planning (2009), and the method of assessment was derived 
from IWR report 2013-R-03 – Applying Other Social Effects in Alternatives Analysis (2013). The 
evaluation system for rating metrics relied on a scoring scale from -3 to +3, with -3 indicating a 
significant negative effect on a particular metric, and +3 indicating a significant beneficial effect. 
The score is an assessment of the relative impact an alternative would have on the specified 
metric in relation to the future without project condition. The assessments were made from an 
overall planning perspective; not necessarily reflecting impacts to individuals or small groups. 
Table 6-14 provides a key to the scoring metrics. 

Table 6-14. Key to Scoring Metrics 

Score 
In relation to the Without Project

Condition, the Alternative Has the 
Following Effect 

-3 Significant negative effect 
-2 Moderate negative effect 
-1 Minor negative effect 
0 Negligible effects (no impact) 
1 Minor beneficial effect 
2 Moderate beneficial effect 
3 Significant beneficial effects 

The scores for each metric in Table 6-14 represent not only the relative impact of the 
alternatives on the community, but also the importance of the social factor or metric to the 
community itself. The No Action alternative rates poorly across all metrics, indicating the social 
factors chosen for the analysis are important to the community in relation to the water resources 
problems being addressed. Beyond confirming the chosen metrics are relevant, the future 
without project alternative is not significant to the analysis. Therefore the purpose of Table 6-15 
is to evaluate the impacts of the alternatives in relation to the communities they protect, not the 
impacts of the FWOP on the study area. 
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Table 6-15. Other Social Effects Planning Matrix 

Factor Metric No Action Alt. 1 - Beach 
Only 

Alt.2 - Beach + 
Structural 

Alt. 3 - Beach 
+ 

Nonstructural 
Alt. 4 -

Combination 

Alt. 4A – 
Combination 
minus PA4 

1. Health and 
Safety 

Mental and 
Physical -3 1 3 2 3 3 

2. Economic 
Vitality 

Business Climate -2 0 2 1 3 3 
Employment 
Opportunities -2 0 2 1 3 3 

Financial Impacts -2 2 3 1 2 3 
Municipal Services -3 2 2 3 2 2 

3. Social 
Connectedness 

Community 
Cohesion -3 2 3 2 3 3 

Community 
Facilities -3 1 2 3 3 3 

4. Identity 
Cultural Identity -3 1 -1 -1 -1 -1 
Community 
Identity -3 2 3 3 3 3 

5. Social 
Vulnerability 

Residents of Study 
Area -3 2 2 2 2 2 

Socially 
Vulnerable 
Communities 

-3 0 1 2 2 2 

6. Participation Public 
Participation -3 3 2 2 2 2 

7. Leisure and 
Recreation 

Recreational 
Activities -3 3 3 3 2 2 

Total -36 18 27 24 29 30 
Note: explanations of the OSE metrics may be found in Plan Formulation Appendix 
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Because the evaluation is based on the judgments of the PDT, as to the scale of the impacts 
relative to the priorities of the community, the scores assigned reflect a qualitative assessment 
of the impacts. The OSE matrix indicates alternatives with structural measures (A2, A4, and 
A4A) impact the given social factors more positively than those which don’t include structural 
measures. This is primarily because larger structural measures like surge barriers and 
floodwalls reduce risk for every structure upland of its alignment, whereas nonstructural 
measures are applied only to individual groups of structures aggregated on a logical basis. 
Therefore the resultant impact of a mainly structural alternative on the study area is more 
significant. The Beach Only alternative provides many favorable contributions to solving the 
study problems. However the scope of such a project is that it only affects a small portion of the 
study area and structure inventory- generally limiting the scores of its beneficial effects to 
moderate impacts. 
The combination Alternatives 4 and 4A are more comprehensive in nature, providing both 
nonstructural and structural benefits across more of the study area than those plans including 
just one type of measures. Nonstructural measures are recommended in several low income 
neighborhoods where structural measures could not be economically justified or were not 
feasible to construct. 
A more complete plan will allow for the sustainability of more neighborhoods throughout Collier 
County. Conversely, alternatives which only include one type of measures do not provide as 
many non-monetary benefits. Therefore the combination Alternative 4A naturally scored higher 
in certain categories within the effects matrix, such as social connectedness, health and safety, 
and social vulnerability. Further discussion on each planning metric and the alternative plans is 
offered in Appendix A. 
The Center for Disease Control (CDC) defines social vulnerability as the resilience of 
communities when confronted by external stresses on human health; stresses such as natural 
or human-caused disasters, or disease outbreaks. A number of factors, including poverty, lack 
of access to transportation, and crowded housing may weaken a community’s ability to prevent 
human suffering and financial loss in a disaster. CDC’s Agency for Toxic Substances and 
Disease Registry has developed a social vulnerability index (SVI) using U.S. Census data, 
ranking each census tract on 15 social factors similar to the ones discussed above. Each tract is 
given an overall ranking which is helpful to planners in determining areas or communities who 
will need more support to recover following an emergency or natural disaster. In Collier County 
there is only one census tract that ranks above the 90th percentile in terms of overall SVI score. 
This community lays south of Tamiami Trail in southeast Naples, and it is bound by Sandpiper 
Street and Bayshore Drive to the west, Thomasson Drive to the south, Lombardy Lane and 
Outer Drive to the east, and Tamiami Trail to the north as shown in Figure 6-23. This area was 
given special consideration for nonstructural solutions during formulation and alternative 
analysis. Measures included in the TSP for this area include elevation for residential structures, 
floodproofing for commercial structures, and acquisition where it is more cost effective than 
elevation or floodproofing. 
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Figure 6-23. Socially vulnerable neighborhoods in study area 
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CHAPTER 7 TENTATIVELY SELECTED PLAN 
This feasibility study considered a range of structural and nonstructural measures aimed at 
reducing the future risk of coastal storms in the study area. Through the iterative planning 
process, potential storm risk management measures were identified, evaluated, and screened. 
Those measures remaining were combined into alternative plans that composed an initial array 
of alternatives. The alternatives and measures of the initial array then underwent further 
evaluation, comparison, and screening to reduce the list of alternatives to a focused and, 
eventually, a final array of alternatives. Based on an evaluation of the benefits and costs of the 
final array of alternatives, including potential environmental impacts, Alternative 4A as described 
in Table 6-12 was identified as the Tentatively Selected Plan. Alternative 4A not only has the 
highest annual net benefits out of all the proposed alternatives, but it also provides a more 
comprehensive and effective solution that aligns with the overall project objectives. Regardless, 
Alternatives 2 and 4 will continue to be analyzed through optimization to ensure the refined 
economic analysis continues to support Alternative 4A as the TSP. 
While scale is typically refined during optimization of the TSP in preparation for the ADM, scale 
was preliminarily considered in this analysis. An array of scales have been analyzed for both the 
beach dune (existing height up to 14 feet)/berm (50 to 150 foot widths) and back bay structural 
measures (10, 12 and 14 foot wall heights). The results of this analysis, details of which can be 
found in the Economics Appendix, result in greater NED benefits at the 12 foot design height as 
compared to the 10 foot design height. The analysis indicates a scale smaller than 10 foot 
would not be economical for this project. The TSP is currently identified as a plan with a scale of 
approximately 11 feet, depending on water levels and where in the study area measures are 
located. During optimization, the structural measures in the TSP will continue to be evaluated at 
the 10-, 12-, and 14-foot scales in order to test and gain a better understanding of the plan 
performance response to varying water levels. In addition, the non-structural measures will be 
refined within each Planning Area to maximize the economic efficiency associated with that part 
of the TSP. The outcome of these final sensitivity analyses will be the RP. A description of the 
TSP and planned optimization activities is discussed in this chapter. 
Study goals and objectives were developed to comply with the study authority and to respond to 
study area problems. Planning objectives were identified based on the problems, needs, and 
opportunities, as well as existing physical and environmental conditions present in the study 
area. The main goal is to contribute to National Economic Development (NED) by reducing the 
risk of flood damages caused by coastal storm surge within the study area, consistent with the 
nation’s environment, pursuant to national environmental statutes, applicable executive orders 
and other Federal planning requirements. The TSP is the NED plan. 

7 . 1  O P T I M I Z A T I O N  O F  T H E  T S P  
The USACE SMART planning process emphasizes study teams should use a reasonable level 
of detail to collect data and model alternatives, and to analyze and evaluate effectiveness in 
order to identify a TSP. The PDT has completed the evaluation and comparison of the final 
array of distinctly different alternatives for achieving the water resources objectives in the study 
area, and they have identified a TSP to carry forward. This draft report and EIS documents the 
analysis that led to the selection of the TSP at a level of detail required to release the draft 
report for concurrent public, technical, legal, policy, and independent external peer review 
(IEPR). 
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The PDT has also identified additional analysis that is needed following the release of the draft 
report in order to develop sufficient cost and design information for the final feasibility-level 
analysis and feasibility report. The Feasibility Level Design of the agency RP occurs after the 
Agency Decision Meeting. This phase of the study includes development of the Final Draft 
Report and additional design of the RP to reduce risk and uncertainty with cost data, 
engineering effectiveness, environmental impacts, and economic benefits. 
During feasibility level design, the designs, cost estimates, and benefit analysis will be refined 
for both structural and nonstructural measures included in the TSP. Risk and uncertainty will 
also be evaluated to determine ranges of economic benefits, costs, and project performance in 
order to meet the requirements of ER 1105-2-101, Risk Assessment for Flood Risk 
Management Studies, which was recently updated to apply to CSRM studies. ER 1105-2-101 
also requires potential life loss to be assessed using accepted USACE methods and tools. 
During feasibility level design, the life safety results generated by the G2CRM model will be 
interpreted and used to inform the life safety effects of the TSP on the study area. 
Before the ADM, a sensitivity analysis will be completed to assess performance of the TSP 
under SLC projections other than the USACE intermediate projection that was considered in the 
evaluation of alternatives during this study. The TSP will be evaluated at the USACE Low, 
USACE Intermediate, and USACE High sea level change projections for Collier County in order 
to determine how each scenario affects plan performance. In addition, the TSP will be evaluated 
for a period of 100 years to determine project performance over a 100 year period (vs. the 50 
year period of analysis required for plan formulation purposes) along the USACE intermediate 
curve for SLC. This additional analysis will be used to improve the resiliency analysis presented 
in the final report. 

7 . 2  D E S C R I P T I O N  O F  T H E  T E N T A T I V E L Y  S E L E C T E D  P L A N  
The TSP is the NED plan and Alternative 4A from the final array of alternatives. The TSP 
includes both structural and nonstructural measures to reduce the risk associated with future 
coastal storms in Collier County. The TSP is the outcome of the analyses which occurred to 
evaluate a variety of competing measures and alternative plans. Three design heights and 
associated water levels were investigated to determine the TSP scale and alignment. The TSP 
is a hybrid plan that includes structural measures, where they were found to be feasible and 
justified, and nonstructural measures elsewhere to provide greater coverage of the study area 
and further buy-down residual risk. 
To more easily explain the features of the TSP, they are presented below using the established 
planning area framework. Detailed information regarding specific features of the measures, 
alignments, scales, and preliminary designs can be found in Appendix B. Figure 7-1 below 
shows a high level overview of the TSP for both the North County and Marco Island focus 
areas. 
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Figure 7-1. TSP overview 

Planning Area 1 (PA1) includes several structural measures formulated to hydraulically isolate 
upland structures from the effects of coastal storms, including surge. Because of this strategy 
the extents of PA1 were defined through a drainage analysis, which gave the planning area its 
unique shape. The structural measures included are the Wiggins Pass surge barrier, Bonita 
Beach Road floodwall, and the two Bonita Beach Road surge barriers. A higher beach dune and 
beach berm are also included in PA1 from the northern County line (approximately at Florida 
DEP range monument 1 (R1) through Vanderbilt Beach (approximately R29). 
The beach berm and dune where they are recommended in the planning areas, would be an 
approximate maximum width of 75 feet from the toe of the dune vegetation and to a maximum 
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height of 14 feet. The sand source for the beach nourishment would be the offshore T1 Shoal 
and the T2 Shoal that is described in more detail in Chapter 6. The sand source for the beach 
nourishment would be the offshore T1 Shoal and T2 Shoal as described in more detail in 
Chapter 6. 

Figure 7-2. TSP, Planning Area 1 

Bonita Beach Rd Floodwall 

Bonita Beach Rd Floodgates 

Wiggins Pass Surge Barrier 

Beach Dune and Berm 

Planning Area 2 (PA2) was formulated as a nonstructural area because the topography did not 
support the construction of structural measures in accordance with the plan formulation 
strategy. Throughout PA2 there are 515 structures that were identified for either acquisition, 
floodproofing, or elevation. The geographic boundary in PA2 was chosen to include structures 
with first floor elevations less than or equal to the top of wall heights planning the adjacent 
planning areas, PA1 and PA3, so as to provide a similar level of risk reduction. Figure 7-3 
provides overview of PA2. 
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Figure 7-3. TSP, Planning Area 2 

Planning Area 3 (PA3) is the second area containing structural measures and includes the 
Seagate Drive floodwall and surge barrier, as well as the Doctors Pass Surge Barrier. 
Additionally PA3 includes a higher beach dune and beach berm from Park Shore to Naples 
Beach (approximately R46-R68). Similar to PA1, the boundary for PA3 was determined through 
drainage analysis as shown in Figure 7-4. 
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Beach Dune and Berm 

Doctors Pass Surge Barrier 

Seagate Dr. Floodwall 
and Floodgate 

Figure 7-4. TSP, Planning Area 3 

Planning Area 5 (PA5) is the third area containing structural measures including the Tamiami 
Trail floodwall and surge barrier. Like PA1 and PA3, the extents of PA5 were determined using 
drainage analysis. The boundary of PA5, similar to the other planning area boundaries, includes 
all ground elevations greater than or equal to the maximum top of wall heights for structural 
measures. This ensured all structures with first floor elevations less than or equal to the design 
heights were included in the structure inventory, thereby providing a consistent level of risk 
reduction across the entire study area. Figure 7-5 provides overview of PA5. 
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Tamiami Tr. Floodwall 
and Floodgates 

Figure 7-5. TSP, Planning Area 5 

Planning Area 6 (PA6) represents Marco Island and the second focus area. PA6 was also 
formulated as a nonstructural area because the topography did not support the construction of 
structural measures in accordance with the plan formulation strategy. In addition to Marco 
Island, PA6 also includes the ancillary communities of Isles of Capri and Goodland. Model 
Areas MA31E and MA31WS located in Planning Area 6 were removed from consideration on 
the basis that they were not economically justified; however, these model areas will still be 
considered and included in modeling and optimization before the ADM. If, during optimization, 
these areas are found to be economically justified, they will be reincorporated into the RP. 
Throughout PA6 there are approximately 1,760 structures that were identified for either 
acquisition, floodproofing, or elevation. Figure 7-6 provides overview of PA6. This planning area 
also includes two reef sites surrounding the Marco Island. The reefs would be composed of 
artificial substrate (such as concrete and stone) or a combination of artificial and natural 
substrate (such as shell). 
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Figure 7-6. TSP, planning area 6 

7 . 3  T O T A L  C O S T S  A N D  E C O N O M I C  R E S U L T S  O F  T H E  T S P  

Total project first costs of the TSP at fiscal year 2020 price levels are approximately $2.2 billion. 
The total fully funded cost of the project, with escalation through the mid-point of construction, is 
approximately $3 billion. Nonstructural costs were developed using information from FEMA and 
nonstructural projects recently completed in southern Florida. Structural costs were developed 
based on an initial ten percent design to inform construction, associated real estate, and 
environmental mitigation costs. An abbreviated cost risk analysis was completed in March 2020 
and was used to determine the contingency applied to the estimated nonstructural and 
structural costs. Table 7-1 below shows the total costs associated with the TSP. 
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Table 7-1. Total Project First Costs of the TSP 
Federal discount rate FY20 = 2.75%, 2020 Price Levels, 

50-Year Period of Analysis, Figures in $ Except BCR 
Project First Costs 
Construction1 1,087,482,000 
Preconstruction Engineering & Design (PED) 154,152,000 
Construction Management (CM) 130,030,000 
Real Estate 113,305,000 
Environmental Mitigation 212,973,000 
Cultural Resource Mitigation 5,914,000 
Contingency 539,973,000 
Total Project First Costs 2,243,829,000 
Average Annual Costs 
Construction2 101,478,000 
Interest During Construction 1,694,000 
Annual OMRR&R 1,000,000 
Total Average Annual Cost 104,171,000 
Average Annual Benefits 375,923,000 
Net Benefits 271,752,000 
Benefit-Cost Ratio (BCR) 3.6 

As this study progresses, there will continue to be refinement of both costs and benefits 
included in the quantitative economic analysis. Some benefit categories that will be incorporated 
during optimization include the following: damage to vehicles, reduction in debris removal costs, 
and additional damageable beach structures such as gazebos, pools, and walkways. Costs that 
will most likely be refined include environmental mitigation, cultural resource studies, as well as 
design and construction management associated with construction. A more comprehensive 
recreational benefit value will be calculated using the random utility method (a variation of the 
travel cost method). This methodology will allow for estimation of a broader range of benefits 
associated with the recreation experience as a result of the project, as opposed to the current 
recreation benefit (unit day value). 
In addition to the quantitative benefits that are anticipated to be applied to the project benefits, 
there are also a host of additional benefits that are not quantified in this analysis due to difficulty 
in quantification, study limitations, or lack of supporting data. Some benefit categories that 
should be recognized include important community structures such as fire stations, hospitals, 
and nursing homes. While these will be included in the assessment of critical infrastructure, the 
real value of protection of these building to the Collier County community is not easily 
quantifiable. Other unquantified secondary and tertiary effects include the following: cost of 
evacuation, loss of utilities and services, possible transportation disruptions, losses to the labor 
market, increased costs associated with medical treatment, and increased costs of business 
operations. While not quantified and included in the total benefits associated with the TSP, it 
should be recognized that considerable benefit would be associated with all of these categories. 
NED benefits were evaluated using Beach-fx and G2CRM as documented in Chapter 5 of this 
report and Appendix C, Economics. Table 7-2 below shows the results of the cost and benefits 
analysis for each measure and the overall project. 
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Table 7-2. Economic Analysis Results for Each Measure of the TSP (figures in $1,000) 

Planning Area 1 Planning
Area 2 Planning Area 3 Planning

Area 5 
Planning

Area 6 
Wiggins 

Pass Surge 
Barrier 

Bonita 
Beach Road 
Alignment 

Beach 
Nourishment Nonstructural 

Seagate 
Drive 

Alignment 

Doctor's 
Pass Surge 

Barrier 

Beach 
Nourishment 

Tamiami 
Trail Nonstructural 

Project First Cost 355,763,000 103,338,000 154,972,000 133,938,000 53,977,000 60,269,000 160,035,000 389,964,000 831,573,000 

Annualized Investment Cost 13,726,000 3,987,000 16,174,000 
240,000 178,000 -

13,966,000 4,165,000 16,174,000 

4,972,000 
-

4,972,000 

2,199,000 2,455,000 14,142,000 
120,000 92,000 -

2,319,000 2,547,000 14,142,000 

14,643,000 
370,000 

15,013,000 

30,872,000 
-

30,872,000 
Plus: Annualized OMRR&R 
Project Average Annual Cost 

Average Annual Cost 18,131,000 16,174,000 
18,449,000 2,668,000 

318,000 -13,506,000 
1.0 0.2 

4,972,000 
12,583,000 
7,611,000 

2.5 

4,866,000 14,142,000 
11,401,000 4,715,000 
6,535,000 -9,427,000 

2.3 0.3 

15,013,000 
240,102,000 
225,089,000 

16.0 

30,872,000 
86,006,000 
55,134,000 

2.8 

Average Annual Benefits 
Net Benefits 
B/C Ratio 

Planning Area 
Average Annual Cost 34,305,000 

21,117,000 
-13,188,000 

0.6 

4,972,000 
12,583,000 
7,611,000 

2.5 

19,008,000 
16,116,000 
-2,892,000 

0.8 

15,013,000 
240,102,000 
225,089,000 

16.0 

30,872,000 
86,006,000 
55,134,000 

2.8 

Average Annual Benefits 
Net Benefits 
B/C Ratio 

Notes: 
(1) Prices are at FY20 price levels, estimates were annualized using a discount rate of 2.750% 
(2) First costs for structural projects include 30% contingency, Planning, Engineering, and Design (PED), Real Estate, Environmental and 

Cultural Resource Mitigation 
(3) Present value first cost for beach nourishments do not include periodic renourishment every 7 years 
(4) Annualized investment cost for beach nourishments do include periodic renourishment every 7 years 
(5) OMRR&R – Operations, maintenance, repair, replacement and rehabilitation 
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7 . 4  E X E C U T I V E  O R D E R  ( E O )  1 1 9 8 8  A N D  P U B L I C  L A W  1 1 3  - 2 
C O N S I D E R A T I O N S  

This study has considered the requirements of EO 11988, Flood Plain Management and PL 
113-2, the Disaster Relief Appropriations Act of 2013. Specifically, this section of the report 
addresses: 

• The Water Resources Council Floodplain Management implementing guidelines for EO 
11988; 

• The specific requirements necessary to demonstrate that the project is economically 
justified, technically feasible, and environmentally acceptable, per PL 113-2. 

Executive Order 11988 requires federal agencies avoid, to the extent possible, the long and 
short term adverse impacts associated with the occupancy and modification of floodplains and 
to avoid direct and indirect support of floodplain development wherever there is a practicable 
alternative. In accomplishing this objective, "each agency shall provide leadership and shall take 
action to reduce the risk of flood loss, to minimize the impact of floods on human safety, health, 
and welfare, and to restore and preserve the natural and beneficial values served by floodplains 
in carrying out its responsibilities”. 
The Water Resources Council Floodplain Management Guidelines for implementation of EO 
11988, as referenced in USACE ER 1165-2-26, requires an eight step process that agencies 
should carry out as part of their decision making on projects that have potential impacts to, or 
are within the floodplain. The eight steps and project-specific responses to them are 
summarized below. 

1. Determine if a proposed action is in the base floodplain (that area which has a one 
percent or greater chance of flooding in any given year). The proposed action is 
within the base floodplain. However, the project is designed to reduce damages to 
existing infrastructure. 

2. If the action is in the base floodplain, identify and evaluate practicable alternatives to 
the action or to location of the action in the base flood plain. Chapter 6 discusses the 
process of screening and analyzing both measures and alternatives. Nonstructural, 
structural, and NNBF measures were all considered in the process. 

3. If the action must be in the floodplain, advise the general public in the affected area 
and obtain their views and comments. An Environmental Impact Statement (EIS) is 
being developed and the NEPA procedures are being followed concurrently with the 
study. During this process, local stakeholders and the general public have been 
afforded the opportunity to review and comment on the study recommendations. 

4. Identify beneficial and adverse impacts due to the action and any expected losses of 
natural and beneficial floodplain values. Where actions proposed to be located 
outside the base floodplain will affect the base floodplain, impacts resulting from 
these actions should also be identified. The anticipated impacts and environmental 
compliance associated with the TSP are summarized in Chapters 8 and 9. The 
project is not expected to alter or impact the natural or beneficial floodplain values. 

5. If the action is likely to induce development in the base floodplain, determine if a 
practicable non-floodplain alternative for the development exists. The project 
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provides benefits primarily for existing and previously approved development, and is 
not likely to induce significant development. 

6. As part of the planning process under the Principles and Guidelines, determine 
viable methods to minimize any adverse impacts of the action including any likely 
induced development for which there is no practicable alternative and methods to 
restore and preserve the natural and beneficial floodplain values. This should include 
reevaluation of the “no action” alternative. The project is not expected to induce 
development in the floodplain. In areas where the project may impact the natural or 
beneficial floodplain values, environmental mitigation is planned. Chapter 6 of this 
report summarizes the alternative identification, screening, and selection process. 
The “no action” alternative was included in the plan formulation process. 

7. If the final determination is made that no practicable alternative exists to locating the 
action in the floodplain, advise the general public in the affected area of the findings. 
The Draft Feasibility Report and Environmental Impact Statement will be provided for 
public review. Public meetings will also be scheduled during the public review period. 
Each comment received will be addressed and, if appropriate, incorporated into the 
Final Report. A record of all comments received will also be included in Appendix D. 

8. Recommend the plan most responsive to the planning objectives established by the 
study and consistent with the requirements of the Executive Order. The TSP is the 
most responsive to all of the study objectives and the most consistent with the 
executive order. 

7 . 5  I M P L E M E N T A I O N  O F  T H E  S E L E C T E D  P L A N  
The TSP as described in this report is estimated to be at a ten percent level of design. It is 
based upon current information and the best available estimates into future conditions within the 
study area. Therefore, modifications to design and operations are certain during later stages of 
the project lifecycle. Updates to this plan will be made during the PED Phase to ensure the 
project considers any unforeseen changes in the existing or future conditions that have occurred 
since the completion of this feasibility study and report. Modifications may require new 
investigation into environmental and social impacts. There are also some analyses that have 
been deferred to, or must occur during the PED Phase: 

Detailed cultural resources surveys; 

• Review of conditions that may have changed since the completion of the feasibility study 
that would affect the design of structural, or number of structures recommended for 
structural and nonstructural measures; 

• Detailed assessment of structures identified for nonstructural measures, including but 
not limited to surveys, structural assessments, etc. 

The non-Federal sponsor is required to obtain the lands, easements, rights of way, relocations, 
and disposal areas (LERRDs) required to implement any civil works project. This includes the 
real estate needed to construct structural measures, and also the acquisition of the residential 
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structures that have been recommended for acquisition. USACE policy (Planning Bulletin 2019-
03) states that acquisition is mandatory if included in the recommended plan. Initially, 
homeowners will be offered fair market value plus relocation assistance if their home has been 
recommended for acquisition in the authorized project. However, if any homeowners decline 
that initial offer, acquisition would then be implemented through the use of eminent domain. 
Participation in elevation and floodproofing as recommended in the authorized plan is voluntary. 

7 . 6  R E S I L I E N C Y ,  S U S T A I N A B I L I T Y ,  A N D  A D A P T A B I L I T Y  
This section has been prepared to address how the TSP contributes to the resiliency, how it 
affects the sustainability, and how it may be adapted to continue to perform under changed 
future conditions in Collier County. 

7 . 6 . 1  R e s i l i e n c y  
Resiliency is defined in the February 2013 USACE-NOAA Infrastructures Systems Rebuilding 
Principles white paper as the ability to adapt to changing conditions and withstand, and rapidly 
recover from disruption due to emergencies. This was later updated in 20017 with EP 1100-1-2 
as Resilience Initiative Roads Map. The USACE Climate Change Adaptation Goal is to minimize 
impacts from climate change and maximize resiliency in the coastal landscape. USACE 
describes resilience as “the ability to anticipate, prepare for, respond to, and adapt to changing 
conditions and to withstand and recover rapidly from disruptions with minimal damage”. 

P r e p a r e  
The TSP for the Collier County project anticipates the effects of sea level rise in water surface 
elevations that were evaluated. Other future conditions and land use and development trends 
have been anticipated through the review of existing information and studies completed by 
Collier County. 

A b s o r b  
Collier County currently implements various beach nourishment, floodplain management, 
zoning, and city planning strategies that consider relative sea level rise and is preparing for 
changing future conditions. The implementation of the TSP will enhance that preparedness and 
allow the areas to absorb coastal storm damage. 

R e c o v e r  
This study considers critical infrastructure in order to improve the ability for Collier County to 
respond and recover to coastal storm risk by reducing risk to the structures supporting 
emergency services, hospitals, schools, potable water infrastructure, etc. 
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A d a p t  
All of the TSP features will improve the resiliency of Collier County, particularly with future sea 
level rise taken into account. Generally speaking, structural aspects of the project will reduce 
the average annual damages to infrastructure from coastal storms. Nonstructural measures for 
critical infrastructure will also enable the County to maintain and more quickly recover services 
deemed functionally critical to communities. The project is complemented by the resilience 
program executed by Collier County and other stakeholders. Every project has its limitations 
and the TSP is no different. However, the local economy will see improvements to economic 
resiliency through the reduction in damages and disruptions from coastal storms. 
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CHAPTER 8 ENVIRONMENTAL CONSEQUENCES 

In this chapter, a detailed analysis of the potential environmental impacts of each alternative to 
the Affected Environment (Chapter 2) is discussed. The Affected Environment, Chapter 2, 
provides a baseline for the impact analysis by presenting an overview of the existing conditions 
for each resource. In total, four build alternatives, plus the No Action/Future Without Project 
Alternative were evaluated: No Action/Future Without Project, Alternative 1 (Beach 
Nourishment), Alternative 2 (Beach Nourishment and Structural), Alternative 3 (Beach 
Nourishment and Nonstructural Including Critical Infrastructure), Alternative 4 (Beach 
Nourishment, Structural, and Nonstructural Including Critical Infrastructure), and Alternative 4A 
(Beach Nourishment, Structural, and Nonstructural Including Critical Infrastructure (Excluding 
Planning Area 4)). Anticipated impacts to resources are described including their temporal 
effects as well as their level of impacts (negligible, minor, moderate or major). The term “major” 
impact is interchangeable with the term “significant”. This impact assessment is meant and 
intended to cover potential construction, operations, and maintenance impacts for the 
alternatives including mitigation actions being evaluated. 

This integrated feasibility study provides a planning document with an approximate ten percent 
level of project design. The final designs and siting of project features would not occur until the 
Preconstruction Engineering and Design (PED) Phase of the project when more detailed 
surveys and data are available. A wetland jurisdictional determination and detailed 
environmental surveys of benthic habitat (to include hardbottom habitat and SAV) would also be 
conducted during the PED Phase to define site-specific impact acreages, provide input data 
needed for the final Uniform Mitigation Assessment Method (UMAM) analysis, and to 
determined required mitigation. Other important data collection that would occur during the PED 
Phase would include the archeological and historic building surveys. Topographic surveys and 
subsurface geotechnical investigations would also be conducted during the PED Phase. A 
detailed operational plan for the project structural features would be developed as well during 
the PED Phase. 

A summary and comparison of resource impacts for the final array of project alternatives is 
provided in Table 8-1. 
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Table 8-1. Summary of impacts for the final array of project alternatives 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

No ground 
disturbance or 
construction 
activities and 
therefore, no 
temporary or 
permanent impacts 
caused by siting of 

Minor to moderate, 
direct permanent 
beneficial effects are 
expected with the 
addition of beach 
width. Minor, 
temporary, adverse 
and beneficial effects 

Minor to moderate, 
direct permanent 
beneficial effects are 
expected with the 
addition of beach 
width, though minor 
temporary adverse 
effects would be 

Permanent and 
significant effects on 
land use are expected 
to result from 
implementation of 
Alternative 3. 
Approximately 1,310 
acquisitions, 8,020 

As Alternatives 2 and 3, 
except there would be 
fewer nonstructural 
measures. 
Approximately 620 
acquisitions, 1,820 
floodproofing, and 6,240 
elevations would be 
proposed. Fewer 
nonstructural measures 

Impacts would be as 
those described in 
Alternatives 2 and 3 with 
the exception of Planning 
Area 4 which would have 
reduced protection from 
storm surge and flooding 
as compared to 
Alternative 3 or 4. 
Approximately 130 

Land Use 

equipment or 
building materials. 
However, 
potentially 
moderate 
temporary and 
permanent 

are expected due to 
construction for 
Alternative 1. 
However, this 
Alternative would still 
leave some areas 
vulnerable to 

expected from 
construction. 
Similarly, minor, 
temporary, adverse 
effects are expected 
due to construction of 
structural measures 

floodproofing, and 
15,390 elevations 
would be proposed. 
These would be both 
adverse and beneficial 
significant effects, 
because while the land 

necessary, due to 
greater protection from 
storm surge barrier. 
These would be both 
adverse and beneficial 
significant effects, 
because while the land 
use would be 

acquisitions, 620 
floodproofing, and 1,350 
elevations would be 
proposed. With the 
reduced number of 
acquisition and demolition 
of residential properties 
with Alternative 4A there 

adverse effects on 
land use, due to 
continued risk to 
people, property, 
caused by coastal 
storms. 

continued risk to 
people and property 
caused by coastal 
storms. 

for Alternative 2. use would be 
permanently restricted 
for reclaimed areas 
due to acquisition and 
those affected would 
be required to 
relocate, there would 
also be beneficial 
effects due to a more 
coastal storm resilient 
County. 

permanently restricted 
for reclaimed areas due 
to acquisition and those 
affected would be 
required to relocate, 
there would also be 
beneficial effects due to 
a more coastal storm 
resilient County. 

would also be less 
adverse impacts to land 
use. However, overall 
impact levels would be as 
those described for 
Alternative 4. 

Page 246 



 

 

 
  

 
 

 

 
  

 

 

 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 

 

 
 

 
 

 

  

 

 
 

 
  

 
 

 

 
 

 
 

 
 

 

 
 
 

 

  
 

 
  

 

 
 

  

 

 
 

 

 
 

 
  

 

  

 

 
 

 
  

 

   

 
 

 

 

  

 

 
 
 

 
 

 
  

  

 

 

 

 
 

 

  

 
 

 
 

  
 

 

 
 

  

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

Potentially 
moderate 
temporary and 
permanent 
adverse effects, 
due to continued 
risk to people, 
property, and the 

Direct and indirect, 
permanent, minor, 
beneficial effect; 
however without 
additional measures 
thousands of 
residences, 
businesses, and 

Permanent moderate 
beneficial effect 
however, without 
nonstructural features 
to complement the 
project, thousands of 
residences, 
businesses, and 

Approximately 1,310 
acquisitions, 8,020 
floodproofing, and 
15,390 elevations 
would be proposed. 
These would be both 
adverse and beneficial 
significant effects, 

As Alternatives 2 and 3, 
except there would be 
fewer nonstructural 
measures. 
Approximately 620 
acquisitions, 1,820 
floodproofing, and 6,240 
elevations would be 
proposed. These would 
be both adverse and 

Similar to alternatives 2 
and 3, except there would 
be fewer nonstructural 
measures and there would 
be no impacts to Planning 
Area 4. Approximately 130 
acquisitions, 620 
floodproofing, and 1,350 
elevations would be 
proposed. These would be 

Socioeconomics 

economy caused 
by coastal storms. 

critical infrastructure 
seaward of the 
structures would 
remain vulnerable to 
damage. Could also 
have a temporary 
negligible to very 

critical infrastructure 
seaward of the 
structures would 
remain vulnerable to 
damage. Temporary, 
indirect and direct, 
very minor adverse 

depending on 
perspective. This is 
because while it would 
require 
acquisition/relocation 
of 1,310 residents and 
likely disrupt numerous 

beneficial significant 
effects, depending on 
perspective. This is 
because while it would 
require 
acquisition/relocation of 
620 residents and 
would likely disrupt 

both adverse and 
beneficial significant 
effects, depending on 
perspective. The effect on 
Environmental Justice 
communities or individuals 
would be more limited 
than Alternatice 3 and 4,

minor adverse effect 
during construction. 

effects could result 
from construction 
disturbance. 

Environmental Justice 
communities, it would 
also allow those 
affected by repetitive 
damage the benefit of 
relocating to 
comparable areas less 
subject to flood 

multiple Environmental 
Justice communities, it 
would also allow those 
affected by repetitive 
damage the benefit of 
relocating to 
comparable areas less 
subject to flood damage 
associated with coastal 

as these nonstructural 
measures do not fall 
within areas dominated by 
these populations 
Goodland Island would 
experience a disruption of 
community; however, it 
would also allow those 
affected by repetitive 
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Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

damage associated storms.. This alternative damage the benefit of 
with coastal storms. would have the second- relocating to comparable 
There would also be 
beneficial effects due 
to a more coastal 

most significant effect 
on low income 
neighborhoods and 
minority populations. 

areas less subject to flood 
damage associated with 
coastal storms 

storm resilient County. 
This alternative would 
have the most 
significant effect on 
low-income and 
minority population 
neighborhoods... 

Transportation and 
Navigation 

Minor to moderate, 
direct and indirect, 
temporary and 
permanent 
adverse impacts, 
due to 
transportation, 
particularly via 
roads, would being 
at even greater risk 

Minor to moderate, 
beneficial and 
adverse impacts to 
transportation that 
would be temporary 
and permanent in 
duration. 
Transportation to and 

Impacts to 
transportation and 
navigation under this 
Alternative are 
expected to range 
from moderately 
beneficial, to minor to 
moderate adverse 

Navigational impacts 
would be the same as 
those described in 
Alternative 1. No 
impacts to navigation 
are anticipated as a 
result of the 
nonstructural 

Same as those 
described for 
Alternatives 1, 2, and 3 
together. As described 
in the previous sections, 
these effects range from 
beneficial to adverse, 
minor to moderate, and 
would be temporary and 
permanent in duration. 

Impacts would be as 
those described in 
Alternative 4, however 
there would be no impacts 
in Planning Area 4. As 
described in the previous 
sections, these effects 
range from beneficial to 

of storm surge 
impacts in the 
future. 

from nourished 
beaches would either 
remain the same as 
present or increase 
slightly through the 

effects that are 
temporary and 
permanent in duration 
Potential reductions 
in channel widths 

measures under this 
Alternative. 

Minor adverse effect 
on transportation 
temporarily during 

adverse, minor to 
moderate, and would be 
temporary and permanent 
in duration. 
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Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

addition of public would be permanent. construction, as 
accessways and measures are being 
parking. Navigation 
would be impacted 
on a minor basis and 

constructed. 
Alternative should not 
cause permanent 
impacts to 

only temporarily transportation. 
while construction is 
underway. 

Geology and Soils 

No direct or 
indirect effect. 
However, as sea 
level rises over 
time, the natural 
morphological 
processes of 
erosion and 
siltation would 
occur 

Minor, direct 
permanent beneficial 
effects are expected 
with the addition of 
beach nourishment 
to the sand dunes. 
No adverse effects to 
geology are 
expected to occur 
from the construction 

Beach nourishment 
impacts will be as 
described in 
Alternative 1. Minor 
temporary adverse 
effects are expected 
with the addition of 
beach width and 
minor temporary 

Beach nourishment 
impacts will be as 
described in 
Alternative 1. Land 
disturbance for this 
alternative would be 
limited to modification 
of existing buildings. 
Minor temporary 
adverse effects are 
expected are 

Effects would be the 
same as Alternatives 1-
3. Minor and 
permanent, temporary, 
adverse effects are 
expected. 

Impacts would be as 
those described in 
Alternative 4, however 
there would be less 
anticipated soil 
disturbance with this 
alternative as 
nonstructural features 
would only be 

adverse effects are 
expected are 
expected due to 
construction for 
Alternative 2. 

expected. implemented in Planning 
Areas 2 and 6. However, 
the impact finding would 
be as described in 
Alternative 4. 
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Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

No direct effect, 
other than sea 
level rise and 
climate change 
would be expected 
to continue at an 
accelerating rate 
over time. 

Adverse effects 
permanent and minor 
to local bathymetry, 
hydrology and tidal 
processes, it will be a 
return to a more 
robust beach as has 
been done in the 
past. Nearshore 
bathymetry will be 

Effects for the beach 
and dune 
construction will be as 
stated in Alternative 
1: Adverse effects 
permanent and minor 
to local bathymetry, 
hydrology and tidal 
processes, it will be a 
return to a more 

Effects for the beach 
and dune construction 
will be as stated in 
Alternative 1: Adverse 
effects permanent and 
minor to local 
bathymetry, hydrology 
and tidal processes, it 
will be a return to a 
more robust beach as 

Effects would be the 
same as Alternatives 2 
and 3. Adverse effects 
permanent and minor to 
local bathymetry, 
hydrology and tidal 
processes, it will be a 
return to a more robust 
beach as has been 
done in the past. Minor 

Impacts and impact 
findings would be as those 
described for Alternative 
4. Implementation of the 
nonstructural measures 
would not be anticipated 
to affect bathymetry, 
hydrology, or tidal 

Hydrology, 
Hydraulics and 
Bathymetry 

slightly altered 
Longshore transport 
should not be 
significantly altered 
by this widening of 
the beach. 

robust beach as has 
been done in the 
past. In addition, 
minor alterations to 
local H&H expected 
due to operation of 
tide gates and pump 
stations. Bathymetry 
may be altered due to 
sediment input, this 
effect would be 
permanent, adverse 
and minor. 

has been done in the 
past. 

alterations to local H&H 
expected due to 
operation of tide gates 
and pump stations. 
Bathymetry may be 
altered due to sediment 
input, this effect would 
be minor. 

processes. 

Water Quality 

No direct adverse 
effects; other than 
the anticipated that 
local water quality 
will experience 
negative impacts 
due to climate 
change and 
possibly increasing 
human population 

Minor and temporary 
adverse effects at 
borrow site are 
expected, impacts at 
the placement site 
are expected to local 
water quality are 
expected to be 
similar. Climate 
change effects as 

Temporary effects to 
embayment waters 
are likely to be 
adverse and 
moderate to 
significant and may 
require compensatory 
mitigation. This is due 

Same beach effects as 
Alternative 1. Minor 
and temporary adverse 
effects at borrow site 
are expected, impacts 
at the placement site 
are expected to local 
water quality are 
expected to be similar. 
No additional impacts 

Effects would be the 
same as Alternative 2 
and 3 combined. Same 
beach effects as 
Alternative 1. In 
addition, Temporary 
effects to embayment 
waters are likely to be 
adverse and moderate 
to significant and may 

Impacts findings would be 
as those described in 
Alternatives 2-3; however, 
potential stormwater 
impacts from nonstructural 
features would be limited 
to those in Planning Areas 
2 and 6. Impact findings 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

in the Collier described under No to the containment of to local water quality require compensatory would be as those 
County watershed. Action. very fresh, poor as long as construction mitigation. This is due to described in Alternatives 
Impacts are 
permanent and 
adverse (climate 
change and 

quality (high Same 
beach effects as 
Alternative 1: minor 

activities utilize BMP 
(best management 
practices) followed as 
proposed. Climate 

the containment of very 
fresh, poor quality (high 
in N, P, TSS) behind the 
tide gates, where it 

2-3. 

associated sea and temporary change effects as could impact any 
level rise) on local adverse effects at described under No natural resources 
water quality. borrow site are Action. inhabiting these waters. 

expected, impacts at Modeling will be 
the placement site 
are expected to local 
water quality are 

required to determine. 
Climate change effects 
as described under No 
Action. 

expected to be 
similar. In addition, in 
N, P, TSS) behind the 
tide gates, where it 
could impact any 
natural resources 
inhabiting these 
waters. Modeling will 
be required to 
determine. Climate 
change effects as 
described under No 
Action. 

Overall, impacts to 
water quality would 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

be adverse to 
beneficial, temporary 
to permanent and 
range from negligible 
to potentially major 
impacts. 

Benthic Fauna 

No direct or 
indirect causal 
effects; other than 
benthic habitat and 
associated fauna 
will experience 
negative impacts 
due to climate 
change and 
possibly increasing 
human population 
in the watershed. 
Impacts would be 
permanent and 
adverse (climate 
change and 
associated sea 
level rise). 

Direct impacts from 
sand placement are 
expected to be 
temporary, minor and 
adverse, it is 
possible that 
longshore transport 
will move sand such 
that hardbottom 
could potentially be 
impacted. Any 
hardbottom impacts 
would be quantified 
and mitigated 
according to the 
Environmental 
Mitigation Plan. 
Additionally, 
expected adverse 
climate change 

Placement of 
hardened structures 
would have a direct 
permanent adverse 
effect. If the water 
quality modeling for 
gate closures reveals 
that significant 
impacts to nearshore 
benthic habitat would 
occur near discharge 
points post storm 
beyond what they 
would under future 
without project 
conditions, then 
compensatory 
mitigation would be 
required. Any 
hardbottom impacts 

Effects for the beach 
and dune construction 
will be as stated in 
Alternative 1. Direct 
impacts from sand 
placement are 
expected to be 
temporary, minor and 
adverse. Minimal 
temporary or 
permanent adverse 
effect from 
nonstructural 
measures. 
Additionally, expected 
adverse climate 
change effects 
described in the No 
Action Alternative. 

This Alternative would 
have impacts as 
described for 
Alternatives 2 and 3, 
combined. Placement of 
hardened structures 
would have a direct 
permanent adverse 
effect. If the water 
quality modeling for 
gate closures reveals 
that significant impacts 
to nearshore benthic 
habitat would occur 
near discharge points 
post storm beyond what 
they would under future 
without project 

Impacts and impact 
findings would be as those 
described for Alternatives 
2-3. There would be no 
anticipated impacts to 
benthic fauna with 
implementation of the 
nonstructural measures. 

effects described in 
the No Action 
Alternative. 

would be quantified 
and mitigated 
according to the 
Environmental 

conditions, then 
compensatory 
mitigation would be 
required. Any 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

Mitigation Plan. hardbottom impacts 
Additionally, expected would be quantified and 
adverse climate mitigated according to 
change effects the Environmental 
described in the No Mitigation Plan. 
Action Alternative. Additionally, expected 

adverse climate change 
effects described in the 
No Action Alternative. 

Floodplains 

No direct adverse 
impact the 
floodplain, other 
than coastal storm 
flooding and risks 
to people, 
property, and the 
environment will 
continue and likely 
worsen over time 
due to climate 
change. 

Direct, beneficial 
permanent effects as 
the beach and dune 
would reduce coastal 
storm risk to adjacent 
structures and 
preserve and 
increase the 
availability of 
floodplain. 

Direct, beneficial 
effects similar to 
Alternative 1. In 
addition, structural 
measures will further 
reduce coastal storm 
risk for structures in 
protected areas, but 
areas seaward of the 
structures would 
remain unprotected. 

Similar beneficial 
effects as Alternative 
1. In addition, 
nonstructural 
measures would 
reduce coastal storm 
risk to floodproofed 
structures and critical 
infrastructure. The 
additional benefit of 
floodproofing critical 
infrastructure reduces 
the time during critical 
infrastructure is offline 
and reduces recovery 
time. 

Direct, beneficial effects 
would be similar to 
Alternatives 2 and 3. 
This alternative 
provides the most 
comprehensive coastal 
storm risk reduction 
benefit of all. 

Impacts would be as 
those described for 
Alternative 4; however 
there would be less 
coastal storm risk 
reduction benefits as 
Planning Area 4 would 
lack nonstructural 
measures. Impacts to the 
natural floodplain would 
be as those described in 
Alternative 4. 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

Wetlands and 
Submerged Aquatic 
Vegetation SAV) 

No direct or 
indirect effect on 
wetlands or SAV 
resources, other 
than due to sea 
level rise and 
climate change. 

No direct adverse 
effects on either 
wetlands or SAV for 
this alternative. 
Wetlands and SAVs 
throughout the 
County would be 
expected to be 
adversely affected by 
sea level rise and 
climate change, as 
described under the 

Moderate estimated 
direct permanent 
adverse effects on 
6.2 acres of 
mangroves; indirect 
effects on 5.2 acres 
of mangroves, and 
indirect effects on 1.1 
acres of SAV. All 
wetland impacts will 
be mitigated, in 
accordance with the 

Negligible or minor 
direct temporary 
adverse effects 
possible for 
construction access. 
Adverse effects on 
either wetlands or SAV 
for this alternative. 
Wetlands and SAVs 
throughout the County 
would be expected to 
be adversely affected 

Effects the same as 
Alternative 2: Moderate 
estimated direct 
permanent adverse 
effects on 6.2 acres of 
mangroves; indirect 
effects on 5.2 acres of 
mangroves, and indirect 
effects on 1.1 acres of 
SAV. All wetland 
impacts will be 
mitigated, in 

Impacts would be as 
those described for 
Alternative 4; however, 
any potential impacts 
resulting from 
nonstructural measures 
(although not anticipated) 
would be limited to those 
in Planning Areas 2 and 6. 

No Action 
Alternative. 

Environmental 
Mitigation Plan in the 
Environmental 
Appendix of this 
document. Expected 
adverse effects due 
to climate change. 

by sea level rise and 
climate change, as 
described under the 
No Action Alternative. 

accordance with the 
Environmental 
Mitigation Plan in the 
Environmental 
Appendix of this 
document. Expected 
adverse effects due to 
climate change. 

Fishery Resources 

No direct or 
indirect adverse 
effect, other than 
caused by climate 
change to EFH 
and Fish 
Resources. 

Adverse impacts 
have the potential to 
range from minor to 
moderate and be 
both temporary and 
permanent in 
duration. Potentially 
affected habitats 

Same effects as 
Alternative 1, plus 
direct impacts to 
EFH, including, 
mangroves, and coral 
reef/life/hardbottom 
habitats, as well as 
managed species and 
fish resources, 
caused by surge 

Same effects as 
Alternative 1. Adverse 
impacts have the 
potential to range from 
minor to moderate and 
be both temporary and 
permanent. Potentially 
affected habitats 
include 
live/hardbottom 

Same Effects as 
Alternatives 1, 2, and 3. 
Adverse impacts have 
the potential to range 
from minor to moderate 
and be both temporary 
and permanent in 
duration. Adverse 
impacts on 
live/hardbottom 

Impacts would be as 
those described for 
Alternative 4. 

include 
live/hardbottom 

barriers, gates, and 
floodwalls. Adverse 
impacts have the 

(including coral 
reef/coral colony), 
marine water column, 

(including coral 
reef/coral, however, all 
hardbottom habitat 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

(including coral potential to be and unconsolidated impacts would be 
reef/coral colony), moderate and be both bottom areas. mitigated. Potentially 
marine water 
column, and 
unconsolidated 

temporary and 
permanent in 
duration. Potentially 
affected habitats 

However, all 
hardbottom habitat 
impacts would be 
mitigated. Climate 

affected habitats include 
colony), marine water 
column, and 
unconsolidated bottom 

bottom areas. include change adverse areas. However, all 
However, all live/hardbottom effects. hardbottom habitat 
hardbottom habitat (including coral impacts would be 
impacts would be reef/coral colony), mitigated. Climate 
mitigated. Climate 
change adverse 
effects. 

marine water column, 
and unconsolidated 
bottom areas. 
However, all 

change adverse effects. 

hardbottom habitat 
impacts would be 
mitigated. Climate 
change adverse 
effects. 

Terrestrial Wildlife 
and Upland 
Vegetation 

No adverse effect 
on wildlife, other 
than expected 
climate change 
and sea level rise. 

Minor to moderate, 
direct permanent 
beneficial effects are 
expected with the 
addition of beach 
width habitat. Dune 
vegetation that is 
impacted will be 
replaced at roughly a 
1:1 ratio, per the 

Same effects as 
Alternative 1, plus 
there would cause 
permanent changes 
to wildlife habitat in 
the construction 
footprint, and during 
closures, could 

Same effects as 
Alternative 1, except 
that the direct impacts 
to wildlife and habitat 
from nonstructural 
measures would be 
minor and temporary, 
producing largely a 
disturbance effect. 
Dune vegetation that is 

Effects would those of 
Alternatives 1, 2, and 3, 
cumulatively. Minor to 
moderate, direct 
permanent beneficial 
effects are expected 
with the addition of 
beach habitat width, 
though minor temporary 
adverse effects would 

Impacts would be as 
those described in 
Alternative 4; however 
there would be slightly 
less disturbance impacts 
as there would be no 
construction or 
maintenance of 

Environmental 
Mitigation Plan in the 
Environmental 
Appendix.Minor, 

potentially indirectly 
impact wildlife 
habitats upstream of 

impacted will be 
replaced at roughly a 
1:1 ratio, per the 
Environmental 

be expected from 
construction. Dune 
vegetation that is 
impacted will be 

nonstructural measures in 
Planning Area 4; there 
would be slightly less 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

temporary, adverse the gate. Minor to Mitigation Plan in the replaced at roughly a benefits to wildlife habitat 
effects are expected moderate, direct Environmental 1:1 ratio, per the as there would be no 
due to construction. permanent beneficial 

effects are expected 
with the addition of 

Appendix. Minor to 
moderate, direct 
permanent beneficial 
effects are expected 

Environmental 
Mitigation Plan in the 
Environmental 
Appendix. The direct 

acquisitions and 
conversions of areas to 
green space in Planning 

beach habitat width, with the addition of impacts to wildlife and Area 4. The overall impact 
though Dune beach habitat width, habitat from level would be as that 
vegetation that is though minor nonstructural measures described in Alternative 4. 
impacted will be temporary adverse would be minor and 
replaced at roughly a 
1:1 ratio, per the 
Environmental 

effects would be 
expected from 
construction. 

temporary, producing 
largely a disturbance 
effect. 

Mitigation Plan in the 
Environmental 
Appendix. 

Minor temporary 
adverse effects would 
be expected from 
construction. 

Cultural Resources 

No direct adverse 
effect, other than 
that sea level rise 
and coastal storms 
will continue to 
increase in the 
study area, 
potentially 
impacting historic 
properties. 

Moderate potential 
for permanent 
adverse effects. 
Toms Hill sand 
borrow area and the 
beachfront have 
shipwrecks; surveys 
should be conducted 
during Pre-
Construction 
Engineering and 

Same potential 
permanent adverse 
effects as Alternative 
1, plus there are 
recorded resources 
within Wiggins Pass 
and near Tamiami 
Trail that are likely to 
be adversely affected. 
Surveys should be 
conducted during 

Same potential 
permanent adverse 
effects as Alternative 
1, plus there would be 
likely adverse effects 
to historic structures 
due to nonstructural 
measures. Surveys 
should be conducted 
during Pre-
Construction 

Likely permanent 
adverse effects, as 
described for 
Alternatives 1-3. 
Surveys should be 
conducted during Pre-
Construction 
Engineering and Design 
(PED). All adverse 
effects would be 
addressed in a 

Impacts would be as 
those described in 
Alternative 4 with the 
exception of Planning 
Area 4. In Planning Area 4 
there would be no 
anticipated effects to 
cultural resources. 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

Design (PED). All Pre-Construction Engineering and Programmatic 
adverse effects Engineering and Design (PED). All Agreement, and 
would be addressed Design (PED). All adverse effects would mitigated. 
in a Programmatic adverse effects would be addressed in a 
Agreement, and be addressed in a Programmatic 
mitigated. Programmatic 

Agreement, and 
mitigated. 

Agreement, and 
mitigated. 

Recreation 

No direct impact 
on any recreational 
facility, other than 
that beaches and 
other recreational 
facilities will 
become 
increasingly 
susceptible to 
coastal inundation 
and erosion due to 
sea level rise and 
climate change. 
Minor to moderate 
indirect, temporary 
and permanent 
adverse effects. 

Minor to moderate 
beneficial impacts to 
recreation that would 
be temporary and 
permanent. 

Recreational 
opportunities at 
nourished beaches 
would either remain 
the same as present 
or be 
improved/increased 
through additional 
beach area and 
public accessways. 

Moderately beneficial 
and permanent to 
minor to moderate 
adverse effects that 
are temporary to 
permanent in duration 
due to the losses of 
recreational land 
alongside the Doctors 
and Wiggins Passes. 
Also includes same 
effects as Alternative 
1. Construction of the 
tide gates along 
Bonita Beach Road, 
Seagate Drive, and 
Tamiami Trail would 

Same effects as 
Alternative 1. Minor to 
moderate beneficial 
impacts to recreation 
that would be 
temporary and 
permanent. 

Recreational 
opportunities at 
nourished beaches 
would either remain 
the same as present or 
be improved/increased 
through additional 
beach area and public 

Same effects as those 
described for 
Alternatives 2 and 3 
together. Nonstructural 
measures effects of 
Alternative 3 are 
temporary and minimal, 
and the effects of beach 
nourishment are 
permanent and 
beneficial. Structural 
measures are 
anticipated to cause 
minor to moderate 
adverse effects that are 
temporary to 
permanent. 

Anticipated impacts would 
be as those described for 
Alternatives 2-3; however 
the nonstructural impacts 
would be limited to 
Planning Areas 2 and 6. 
Impact findings would be 
as those described in 
Alternatives 2-3. 

temporarily restrict 
navigational access 
between the northern 
and southern sides of 
the roads for boats 
that pass under these 
roadways. 

accessways. 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

No direct impact. 
Indirect, minor, 
permanent 
adverse effects, in 
the form of 
narrower, eroded 
beaches over time, 
due to sea level 
rise. 

Minor, direct 
permanent beneficial 
effects with the 
addition of beach 
width. Minor, 
temporary, adverse 
effects are expected 
during construction. 

Minor direct 
permanent beneficial 
effects are expected 
with the addition of 
beach width, and 
minor to moderate 
adverse effects due 
to the visually 
intrusive nature of 
new structures in a 

Minor, direct 
permanent beneficial 
effects with the 
addition of beach 
width. Negligible to 
minor temporary and 
permanent beneficial 
impacts due to 

Effects same as 
Alternatives 1-3 
combined. Minor direct 
permanent beneficial 
effects are expected 
with the addition of 
beach width, and minor 
to moderate adverse 
effects due to the 
visually intrusive nature 

Impacts would be as 
those described in 
Alternative 4 except in 
Planning Area 4A. With 
Alternative 4A there would 
be less temporary and 
permanent aesthetic 
impacts as there would be 
no nonstructural 
measures in Planning 

Aesthetics natural environment. 
Minor, temporary, 
adverse effects are 
expected due to 
construction. 

nonstructural 
measures. Minor, 
temporary, adverse 
effects are expected 
during construction. 

of new structures in a 
natural environment. 
Negligible to minor 
temporary and 
permanent beneficial 
impacts due to 
nonstructural measures. 
Minor, temporary, 
adverse effects are 
expected due to 
construction. 

Area 4A; however the 
impact levels would be as 
those described in 
Alternative 4. 

Special Status 
Species 

No direct or 
indirect effect, 
other than expects 
adverse effects 
due to sea level 
rise and climate 
change. 

Impacts would range 
from adverse to 
beneficial impacts 
that are temporary to 
permanent and 
range from negligible 
to moderate impacts. 
ESA, Section 7 
findings range from 
no effect to adverse 

Impacts would range 
from adverse to 
beneficial impacts 
that are temporary to 
permanent and range 
from negligible to 
moderate impacts. 
ESA, Section 7 
findings range from 
no effect to adverse 

Impacts would range 
from adverse to 
beneficial impacts that 
are temporary to 
permanent and range 
from negligible to 
moderate impacts. 
ESA, Section 7 
findings range from no 
effect to adverse 

Impacts would range 
from adverse to 
beneficial impacts that 
are temporary to 
permanent and range 
from negligible to 
moderate impacts. ESA, 
Section 7 findings range 
from no effect to 
adverse effects and are 

Impacts would range from 
adverse to beneficial 
impacts that are 
temporary to permanent 
and range from negligible 
to moderate impacts. 
ESA, Section 7 findings 
range from no effect to 
adverse effects and are 
summarized in in the 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

effects and are effects and are effects and are summarized in in the Tables in Section 8.11. 
summarized in the summarized in the summarized in the Tables in Section 8.11. Overall, impacts to 
Tables in Section Tables in Section Tables in Section 8.11. Overall, impacts to dolphins would range from 
8.11. Overall, 8.11. Overall, impacts Overall, impacts to dolphins would range temporary to permanent 
impacts to dolphins to dolphins would dolphins would range from temporary to adverse impacts that 
would range from range from temporary from temporary to permanent adverse would be minor. Impacts 
temporary to to permanent adverse permanent adverse impacts that would be to state-listed species 
permanent adverse impacts that would be impacts that would be minor. Impacts to state- would be adverse with 
impacts that would minor. Impacts to minor. Impacts to listed species would be impacts that are 
be minor. Impacts to state-listed species state-listed species adverse with impacts temporary to permanent 
state-listed species would be adverse would be adverse with that are temporary to and would range from 
would be adverse with impacts that are impacts that are permanent and would negligible to moderate 
with impacts that are temporary to temporary to range from negligible to impacts. 
temporary to permanent and would permanent and would moderate impacts. 
permanent and range from negligible range from negligible 
would range from to moderate impacts. to moderate impacts. 
negligible to 
moderate impacts. 
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Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

Hazardous 
Radioactive Toxic 
Waste (HRTW) 

No indirect or 
direct effect. 

No direct or indirect 
permanent adverse 
effect would be 
anticipated, because 
no known sources of 
contamination would 
be affected. BMPs 
would be followed. A 
negligible temporary 
adverse permanent 
effect is possible 
during construction; 
however, the risk is 
low because BMPs 
would be followed. 

No direct or indirect 
permanent adverse 
effect would be 
anticipated, because 
no known sources of 
contamination would 
be affected; however 
any structures 
constructed before 
1978 to be 
demolished will 
require a Phase 1 
and proper disposal 

Negligible direct or 
indirect permanent 
adverse effect would 
be anticipated. The 
thousands of 
structures to be treated 
likely include 
structures constructed 
before 1978. Any such 
structures to be 
disturbed will require a 
Phase 1 and proper 
disposal of hazardous 

Effects the same as 
Alternatives 1-3. 
Negligible direct or 
indirect permanent 
adverse effect would be 
anticipated. The 
thousands of structures 
to be treated likely 
include structures 
constructed before 
1978. Any such 
structures to be 
disturbed will require a 

Impacts and impact 
findings would be as those 
described for Alternative 
4, however, there would 
be no potential for impacts 
and no need for an ESA, 
Phase 1 Environmental 
Site Assessment in 
Planning Area 4A. 

of hazardous 
materials. BMPs 
would be followed. A 
negligible temporary 
adverse permanent 
effect is possible 
during construction 
however, the risk is 
low because BMPs 
would be followed. 

materials. BMPs would 
be followed. A 
negligible to minor 
temporary adverse 
effect is possible 
during construction. 

Phase 1 and proper 
disposal of hazardous 
materials. BMPs would 
be followed. A negligible 
to minor temporary 
adverse permanent 
effect is possible during 
construction. 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

Safety 

Indirect, 
permanent, 
adverse effect on 
safety that is minor 
to moderate, due 
to continued 
coastal storm 
damage. 

Direct, permanent, 
minor, beneficial 
effect due to better 
resilience, and a 
negligible to minor 
direct temporary 
adverse effect during 
construction. 

Direct, permanent 
minor to moderate 
beneficial effects due 
to better resilience, 
and a negligible to 
minor temporary 
adverse effects 
during construction. 

Direct permanent, 
minor to moderate 
beneficial effects due 
to better resilience, 
and a minor temporary 
adverse effect during 
construction. 

Same as a combination 
of Alternatives 1-3. 
Direct permanent, 
moderate beneficial 
effects due to a 
combination of 
measures for resilience, 
and a minor temporary 
adverse effect during 
construction. 

Impacts would be as 
those described for 
Alternative 4; however 
there would be no 
potential for safety 
impacts in Planning Area 
4A. Impact findings would 
be as those described for 
Alternative 4. 

Utilities 

Permanent and 
minor adverse 
indirect impact to 
existing utilities, 
due to anticipated 
climate change 
and sea level rise 
will making existing 
utilities 
increasingly 
susceptible to 

Minor beneficial 
indirect effects due to 
better protection of 
the beaches and 
added resilience. 
Minor, temporary, 
adverse effects 
during construction. 

Moderate beneficial 
indirect effects due to 
better protection of 
the beaches and 
added resilience. 
Minor, temporary, 
adverse effects 
during construction. 

Minor to moderate 
beneficial impacts 
because of the 
protection of critical 
infrastructure facilities 
and the nonstructural 
measures for identified 
individual buildings 
throughout the ROI. 

As described in 
Alternatives 1-3. 
Moderate beneficial 
indirect effects due to 
better protection of the 
beaches, added 
resilience, and 
protection of critical 
infrastructure facilities 
and the nonstructural 
measures for identified 

Impacts would be as 
those described for 
Alternative 4; however 
there would be no 
anticipated utility impacts 
in Planning Area 4A. 
Impact findings would be 
as those described for 
Alternative 4. 

damage caused by 
flooding and 
disruption of 
services. 

Minor temporary 
adverse effects 
associated 
construction activities. 

individual buildings 
throughout the ROI. 
Minor, temporary, 
adverse effects during 
construction. 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

Air Quality 

No effect. Adverse impacts 
would be negligible 
to minor and 
temporary. 
Emissions would be 
produced for the 
offshore dredging 
operation and 
localized, direct and 
indirect, temporary, 

Adverse impacts 
would be negligible to 
minor and temporary, 
but greater than 
Alternative 1. 
Emissions would be 
produced for the 
offshore dredging 
operation and 
localized, direct and 

Adverse impacts would 
be negligible to minor 
and temporary, but 
greater than 
Alternative 1. 
Emissions would be 
produced for the 
offshore dredging 

Adverse effects would 
be a combination of 
those described for 
Alternatives 1-3. 
Emissions would be 
produced for the 
offshore dredging 
operation and localized, 
direct and indirect 
temporary, minor, and 

Air emissions would be 
less than Alternative 4 as 
there would be no 
construction or 
maintenance of 
nonstructural measures in 
Planning Area 4. Impact 
findings would be as those 
described for Alternative 
4. 

minor, and expected 
to disperse quickly. 

indirect temporary, 
minor, and expected 
to disperse quickly. 

operation and 
localized, direct, and 
indirect, temporary, 
minor, and expected to 
disperse quickly. 

expected to disperse 
quickly. 

Noise 

No effect Temporary, minor 
adverse effect in 
local noise levels 
during construction 
on beaches and 
offshore for dredging. 

Adverse impacts 
would be negligible to 
minor and temporary, 
but greater than 
Alternative 1. 
Temporary, minor 
adverse effect in local 
noise levels during 
construction on 
beaches and offshore 

Adverse impacts would 
be negligible to minor 
and temporary, but 
greater than 
Alternative 1. 
Temporary, minor 
adverse effect in local 
noise levels during 
construction on 
beaches and offshore 

Effects same as 
Alternatives 1-3. 
Temporary, minor 
adverse effect in local 
noise levels during 
construction on 
beaches and offshore 
for dredging. In addition, 
some of the 
construction, particularly 

Impacts would be as 
those described for 
Alternative 4; however 
there would be less 
impacts in Planning Area 
4 as there would be no 
construction or 
maintenance of 

for dredging. In 
addition, some of the 
construction, 
particularly the flood 
walls, occur along 
roads and areas with 

for dredging. In 
addition, some of the 
construction, 
particularly the flood 
walls, occur along 
roads and areas with 

the flood walls, occur 
along roads and areas 
with residential housing 
as well as commercial 
buildings. This noise will 
occur during normal 

nonstructural features in 
Planning Area 4. Impact 
findings would be as those 
described for Alternative 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Environmental 
Factor 

No Action/
Future 
Without 
Project 

Alternative 1: 
Beach 
Nourishment 

Alternative 2: 
Beach 
Nourishment + 
Structural 

Alternative 3: 
Beach 
Nourishment + 
Critical 
Infrastructure + 
Nonstructural 

Alternative 4: 
Combo Alt 1-3 

Alternative 4A: 
Beach 
Nourishment, 
Structural, and 
Nonstructural 
Including Critical
Infrastructure 
(Excluding PA4) 

residential housing as residential housing as business hours. 4. 
well as commercial well as commercial 
buildings. This noise buildings. This noise 
will occur during will occur during 
normal business normal business 
hours. hours. 

No greenhouse 
gas emissions 
would occur. 
However, due to 
sea-level rise 
projected 
throughout the 
21st century and 

Greenhouse gas 
emissions would 
have an indirect 
permanent but 
negligible effect on 
climate change. Sea 
level rise and climate 
change would 

Greenhouse gas 
emissions would have 
an indirect permanent 
but negligible effect 
on climate change. 
Permanent direct and 
indirect beneficial 
effects for adaption to 
climate change as a 
result of this 

Greenhouse gas 
emissions resulting 
from implementation of 
Alternative 3 would 
occur from the use of 
construction 
equipment necessary 
to elevate or demolish 

Same effects as 
Alternatives 1-3. 
Greenhouse gas 
emissions would have 
an indirect permanent 
but negligible effect on 
climate change. Sea 
level rise and climate 

Impacts would be as 
those described for 
Alternative 4; however 
there would be less air 
emissions and therefore, 
less greenhouse gases as 
there would be no 
construction or 
maintenance of 
nonstructural measures. 

Climate Change 

beyond, coastal 
systems and low-
lying areas will 
increasingly 
experience 
adverse impacts 
such as 

continue to occur; 
however, there would 
be permanent 
beneficial effects for 
Collier County, for 
adaptation to climate 
change, as this is the 

alternative, as this is 
the purpose of the 
proposed action. 
Surge barriers, pump 
stations, flood walls 
and tide gates all aid 
in adaptation of 
structures to SLR due 

existing structures, as 
determined necessary. 
The greenhouse gas 
emissions would have 
an indirect permanent 
but negligible effect on 
climate change. 

change would continue 
to occur; however, there 
would be permanent 
beneficial effects for 
Collier County, for 
adaptation to climate 
change, as this is the 

Impact findings would be 
as those described for 
Alternative 4. 

submergence, 
coastal flooding, 
and coastal 
erosion. 

purpose of the 
proposed action. 

to climate change. purpose of the 
proposed action. 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

8 . 2  L A N D  U S E  

As described in the Affected Environment, the ROI for land use includes all land throughout the 
Study Area, which includes all planning areas analyzed for the Collier County Coastal Storm 
Risk Management Project. The Study Area does not include Federal lands, however, direct and 
indirect effects to these Federal lands are still considered. 

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
If the Preferred Alternative is not implemented, its associated municipalities would remain the 
same from existing building construction and environment. However, the current beaches in 
Collier County could continue to erode, resulting in narrower beaches. 

Collier County would continue coastal and climate resiliency efforts, including improving 
stormwater treatment and control, removal of septic systems, continued maintenance of 
beaches, and planning and educational efforts such as the Alliance for Collier’s Coastal 
Resilience, a modeling, educational and advisory effort to help local governments as well as 
private citizens manage lands and develop strategies to ameliorate impacts from sea level rise. 
The SFWMD is also involved in research and implementation of various projects and initiatives 
in response to climate change and sea level rise. The Wiggins Inlet, Floodplain Management 
Plan, and other such existing plans would be expected to continue into the future, regardless of 
whether the present study is implemented. These plans could result in impacts to land use 
during and after construction. 

The No Action/Future Without Project Alternative would have no impact on land use. There 
would be no ground disturbance or construction activities and therefore, no temporary or 
permanent impacts caused by siting of equipment or building materials. However, the No-Action 
Alternative could have potentially moderate temporary and permanent adverse effects on land 
use, due to continued risk to people and property caused by coastal storms. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The beach nourishment would result in a wider beach berm and increased dune height than 
existing conditions. The beach berm width would vary but would be up to approximately 75 feet 
from the toe of the dune vegetation and the dune height would range up to approximately 14 
feet. This would be a direct, permanent, and beneficial effect on land use, increasing the 
available recreational space for beach-goers. Additionally, the beach nourishment would occur 
seaward of the current shoreline, and thus would not be anticipated to encroach on 
urban/residential developments landward of the beach/dune areas. 

Sand placement, and movement of the sand to construct the beach berm and dunes would 
require heavy earth-moving equipment, which generates disturbance and noise effects typical of 
a construction site. In addition, during construction, pipelines will be in place at various locations 
to pump the sand in from offshore hopper dredges; this would temporarily impact the intended 
land use in areas where pumping would occur, though this would be a minor, adverse effect. 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Minor to moderate, direct permanent beneficial effects are expected with the addition of beach 
width. Minor, temporary, adverse effects are expected due to construction for Alternative 1. 
However, this alternative would still leave some areas in the county vulnerable to continued risk 
to people and property caused by coastal storms. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
For beach nourishment, impacts would be as those described in Alternative 1. 

The construction of the structural features including surge barriers (and associated pump 
stations), floodwalls (and potentially associated pump stations), a sluice gate (and potentially 
associated pump station), jetties, and concrete structures in the berm/dune system would 
temporarily as well as permanently adversely impact land use in the ROI. The floodwalls would 
be sited in previously disturbed sites to the extent practical to reduce potential impacts to land 
use. 

Doctors Pass is in a highly developed area and already has two jetties, so impacts to land use 
in this area would be limited. The structural measures constructed here would augment 
protection to both current and future land uses over the 50 year period of analysis. Conversely, 
Wiggins Pass is a relatively naturalized inlet with no flood protection structures. There is much 
less development in the Wiggins Pass embayment; this area and is dominated mangrove 
communities along the shorelines, particularly near the inlet. Therefore, the proposed jetties, 
surge barrier, pump station, and concrete structures in the berm/dune system would 
permanently alter land use. The proposed pump station and building pad located landward of 
the surge barrier would impact mangroves (for a more detailed description of mangrove impacts 
please refer to the Environmental Mitigation Plan located in Appendix D). This area is currently 
mangrove wetlands; therefore, the pump station building would permanently alter land use from 
a natural state to filled and developed. New floodwalls along Bonita Beach Road, Seagate 
Road, and Tamiami Trail would parallel those roadways both through uplands and along the 
water and would contain smaller surge barriers or at the Seagate Road a sluice gate. These 
structures also would result in adverse impacts to mangroves. On land, they would be visible 
mostly as low-profile walls; and from the water, they would have an appearance similar to a 
bulkhead. Construction, operation, and maintenance of the structural features along these 
largely development lands would result in moderate, adverse impacts to the current land use. 

The beach berm/dune and structural features would serve to protect land use from coastal and 
storm damage and flooding risks serving to protect existing land use in the ROI providing 
benefits that are permanent and minor to moderate. 

The construction, operation, and maintenance of the beach berm/dune and structural features 
would result in adverse effects that would be temporary to permanent and range from minor to 
moderate impacts. Impacts resulting from the beach nourishment and structural features would 
provide minor to moderate benefits to land use as they would serve to protect the area from 
surge and flooding risks. 
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Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Impacts for the beach berm/dune would be as those described in Alternative 1. Otherwise, land 
disturbance for this alternative would be limited to modification of existing buildings. 

For the nonstructural features that include critical infrastructure, this involves construction and 
maintenance of dry and wet flood proofing of critical infrastructure facilities and condominiums, 
the elevation of residential structures, and the acquisition and demolition of residential 
structures. For flood-proofed structures, there would be no anticipated impacts to land use. 
Structures proposed to be elevated could have temporary, minor construction and maintenance 
impacts caused by the use of staging areas. Approximately 1,310 acquisitions, 8,020 
floodproofing, and 15,390 elevations would be proposed. 

With the planned substantive number of residential properties that would be acquired and 
demolished, impacts to land use would be adverse, permanent, and major. Acquisition would 
result in the permanent displacement of residents in the ROI, as these areas would be 
permanently reverted to green space. This would cause a permanent change in land use in 
areas to be reclaimed; these areas would not be allowed to be used for any development in the 
future. 

A temporary, minor adverse effect to land use could occur from the staging of construction 
equipment and motor vehicles during transportation of materials to areas where flood proofing 
or structure elevation is planned to occur. Similarly, localized maintenance and repairs would be 
needed over time. 

The beach berm/dune and nonstructural features would serve to protect land use from coastal 
and storm damage and flooding risks serving to protect existing land use in the ROI providing 
benefits that are permanent and major. 

Significant, permanent impacts on land use are expected to result from implementation of 
Alternative 3. These effects would be both adverse and beneficial, because while the land use 
would be permanently altered due to acquisition, there would also be beneficial effects due to a 
more coastal storm resilient county. 

Impacts would be adverse to beneficial, temporary to permanent and would range from minor to 
major. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts would be as those described for Alternatives 2 and 3. 
Impacts to land use from the construction and maintenance of the beach berm/dune would be 
adverse to beneficial and range from minor to moderate impacts. 

The construction, operation, and maintenance of the beach berm/dune and structural features 
would result in adverse effects that would be temporary to permanent and range from minor to 
moderate impacts. Impacts resulting from the beach nourishment and structural features would 
provide minor to moderate benefits to land use as they would serve to protect the area from 
surge and flooding risks. 
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Significant, permanent impacts on land use would be expected to result from the nonstructural 
measures. Approximately 620 acquisitions, 1,820 floodproofing, and 6,240 elevations would be 
proposed. Fewer nonstructural measures necessary than for Alternative 3, because a higher 
number would be located behind, and would have greater protection from, the storm surge 
barrier and floodwall system. These effects on land use would be both adverse and beneficial, 
because while the land use would be permanently restricted for reclaimed areas due to 
acquisition, there would also be beneficial effects due to a more coastal storm resilient county. 

Impacts would be adverse to beneficial, temporary to permanent and would range from minor to 
major. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n ) 
Impacts would be as those described for Alternative 4 with the exception of Planning Area 4 
which would have reduced protection from storm surge and flooding as compared to Alternative 
3 or 4. Approximately 130 acquisitions, 620 floodproofing, and 1,350 elevations would be 
anticipated. With the reduced number of acquisition and demolition of residential properties with 
Alternative 4A there would also be less adverse impacts to land use. However, overall impact 
levels would be as those described for Alternative 4. 

8 . 2 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  A e s t h e t i c s  L e v e l s  
Best Management Practices to ensure that land use in the ROI is impacted to a lesser extent 
are: 

1) Avoid siting the structural measures on privately owned land or natural areas to the 
maximum extent practicable 

8 . 2 . 2  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. Regardless, if the above referenced alternatives are implemented, a myriad of local, state, 
and federal projects and studies with sea level rise and climate change resiliency efforts from 
governmental and non-profit agencies would continue to be studied and implemented. 
Resilience efforts that include construction and the use of mobile construction equipment would 
temporarily contribute to noise and vibration impacts; however, these impacts would be minor, 
temporary and phased across years. 

Collier County within the ROI has many ongoing private and government funded construction 
projects, including various construction improvements to existing businesses and residences, 
and ongoing roadway improvements conducted by the Florida Department of Transportation 
(FDOT) which all necessitate the use of heavy construction equipment which can also 
temporarily impact noise and vibration levels. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
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accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the coming years for Collier County. However, 
implementation of the action alternatives would not predicted to substantially cumulatively or 
synergistically interact with climate change and/or effects from other actions in the ROI, with 
respect to land use. 

8 . 3  S O C I O E C O N O M I C S  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action Alternative would involve no additional USACE action from current or planned 
future actions to mitigate against coastal storm risk. There would be no construction of storm 
surge barriers, floodwalls, tide gates, or beach nourishment. No residents would be relocated, 
no residences would be elevated, and no critical infrastructure would be floodproofed. Risk to 
people, property, and the economy of Collier County would continue to increase as climate 
change is expected to result in more frequent and powerful Atlantic hurricanes, and sea level 
rise make their floods more damaging. 
Collier County would continue its own coastal and climate resiliency efforts, including improving 
stormwater treatment and control, removal of septic systems, continued maintenance of 
beaches, and planning and educational efforts such as the Alliance for Collier’s Coastal 
Resilience, a modeling, educational and advisory effort to help local governments as well as 
private citizens manage lands and develop strategies to ameliorate impacts from sea level rise. 
The SFWMD is also involved in research and implementation of various projects and initiatives 
in response to climate change and sea level rise. 
The No Action Alternative could have potentially moderately temporary and permanent adverse 
effects on socioeconomics, due to continued risk to people, property, and the economy caused 
by coastal storms. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Alternative 1 would result in much wider beaches than exist today. This alternative would help 
abate beach erosion and provide some limited protection for the residents and businesses of 
Collier County; however, it would not reduce coastal storm damage caused by storm surge into 
waterways. The wider beaches that could accommodate more beach-going residents and 
tourists, which could bring more consumers to beachfront businesses, boosting the local 
economy. Sections of the beaches would need to be closed off temporarily to the public during 
construction; therefore, businesses in those locations could have fewer consumers during those 
construction timeframes. 
This alternative could have a direct and indirect, permanent, minor, beneficial effect on 
socioeconomics. It could also have a temporary negligible to very minor adverse effect on 
socioeconomics during construction. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Beach nourishment and dune construction socioeconomics effects would be as described in 
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Alternative 1. The beach nourishment component could have a direct and indirect, permanent, 
minor, beneficial effect on socioeconomics. It could also have a temporary negligible to very 
minor adverse effect on socioeconomics during construction. 
For the structural portion of the project, proposed measures include surge barriers, three 
floodwalls and three tide gates. As described in Chapters 6 and 7, these structures, together 
with beach nourishment, are intended to reduce coastal storm damage to residences, 
businesses, and critical infrastructure landward of them. This would be a permanent moderate 
beneficial effect on socioeconomics for some; however, without nonstructural features to 
complement the project, thousands of residences, businesses, and critical infrastructure 
seaward of the structures would remain vulnerable to damage. Temporary, indirect and direct, 
very minor adverse effects could result from construction disturbance. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Beach nourishment and dune construction socioeconomics effects would be as those described 
in Alternative 1. The beach nourishment component could have a direct and indirect, 
permanent, minor, beneficial effect on socioeconomics. It could also have a temporary 
negligible to minor adverse effect on socioeconomics during construction, operations, and 
maintenance. 
Alternative 3 involves construction on existing upland residences and critical infrastructure. 
Nonstructural measures include elevation of residential structures, acquisition and demolition of 
residential structures that are converted to green space, and floodproofing of critical 
infrastructure, and construction access and staging for all. Construction staging areas would be 
directly co-located with the affected structures. 
In residential areas, nonstructural measures can provide beneficial effects by helping to reduce 
coastal storm risk; however, they also come with adverse effects on local residents. This 
alternative would affect the most individual residences, and the most socially vulnerable 
populations. Many individual residences and many communities located within low-moderately 
low income census tracts near Naples would have been almost entirely eliminated by 
acquisition/buyout/relocation. Areas within Goodland Island that are not within a low-moderately 
low income census tract but still contain low income and/or minority populations would also be 
affected. Table 8-2 provides the estimated number of nonstructural measures (but does not 
include all critical infrastructure) anticipated with Alternative 3. It should be noted that as the 
study progresses, the numbers of structures may be refined. 

Table 8-2. Nonstructural Measures for Alternative 3* 

Measure Residential Nonresidential 

Acquisition 1,310 0 

Floodproofing 0 8,020 

Elevation 15,390 0 

*Numbers are approximate and do not include all critical infrastructure. 
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Acquisition. For this Alternative, approximately 1,310 residences would be subject to 
mandatory acquisition buy-out and relocation. This would be for residences at various locations 
throughout Collier County in Planning Areas 1-6. This measure would only affect residences 
that have suffered repetitive losses due to storm and/or flooding damage, and for which a cost-
benefit analysis has determined that these buyouts are a benefit to the government as opposed 
to providing recurring governmental aid. This alternative would require mandatory permanent 
relocation of those residents, through eminent domain if necessary; and some residents may 
not wish to be relocated. Acquisitions/buyouts/relocations also could present special hardships 
to the elderly, handicapped, minority, or low-income people, for whom moving may be more 
burdensome, and relocation options may be more limited. It also could cause individuals to have 
to miss days of work during the process, which could adversely affect their families’ income. 
However, conversely, acquisition of repetitive losses and aid for residents in finding new 
residences less subject to damage is also a beneficial effect, as some residents may welcome 
the opportunity to relocate and suffer fewer long-term repetitive losses. All residents subject to 
mandatory acquisition would be provided with a comparable residence, and would be given 
relocation aid, subject to the Uniform Relocation Act (URA). This Act, which is discussed further 
in the Real Estate Plan Appendix, Appendix E, also has guidelines on distances away from 
places of employment that residents could be relocated, which would help minimize effects on 
socioeconomics. 
Elevation and Floodproofing. Approximately 15,390 residences would be eligible for elevation 
or raising of homes. Elevation of structures would apply only to residences, would be voluntary 
for property owners, and would have a beneficial effect on socioeconomics in the form of less 
damage from coastal flood risk damage. However, structural elevations may cause daily 
inconvenience to all, and special hardships to the elderly and handicapped. Floodproofing 
treatments would be done for approximately 8,020 structures. For elevation, temporary 
relocation and/or restriction of use by residents and businesses would be likely during 
construction. Because elevations and floodproofing are voluntary, property owners would not 
receive relocation aid; however tenants occupying affected residents would be eligible for the 
aid under the URA, as described in the Real Estate Plan Appendix. 
Overall, this alternative would have direct, significant, permanent effects on socioeconomics. 
These effects include both adverse and beneficial effects, depending on perspective. For those 
residents not wishing to relocate, this would be a permanent, significant adverse effect. There 
would be acquisitions and relocations for some residents within socially vulnerable areas, as 
shown in Chapter 6, Figure 6-20. 
Otherwise, there would be beneficial permanent effects for elevated and floodproofed 
structures, and residents relocated to areas less susceptible to damage, in the form of improved 
coastal storm resilience. This alternative would result in fewer coastal storm damages to 
structures and an overall improvement of socioeconomic resilience, through the ability of the 
population to resume normal life after a coastal storm, by keeping infrastructure working. This 
would be a significant benefit as critical infrastructure includes utilities, emergency services, and 
other essential elements of daily life. 
Temporary, indirect and direct adverse effects would result from construction, and maintenance 
disturbance and use of heavy equipment in residential and commercial structures. There would 
also be temporary, minor to moderate adverse effects due to the challenges of relocation and 
moving, as well as effects due to restricted use of individual residences and businesses during 
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construction. A beneficial temporary socioeconomic effect would be that additional construction 
work would support jobs locally, or bring workers into Collier County, resulting in a minor 
economic benefit. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
The evaluation of potential impacts to socioeconomics for Alternative 4 are similar to Alternative 
2 and 3 together, except that there would be fewer acquisitions, elevations, and floodproofings 
for the nonstructural measures, than compared with Alternative 3. Specifically, they would be 
limited to Planning Areas 2, 4, and 6, because all of the other planning areas would be landward 
of floodwalls, storm surge barriers, or beach nourishment. This alternative would affect the 
second-most individual residences and socially vulnerable populations, particularly in Planning 
Area 4, where a whole neighborhood near Naples that is located within a low-moderately low 
income census tract, would have been almost entirely eliminated. Areas within Goodland Island 
that are not within a low-moderately low income census tract but still contain low income and/or 
minority populations would also be affected. Table 8-3 provides the estimated number of 
nonstructural measures (but does not include all critical infrastructure) anticipated with 
Alternative 4. 
It should be noted that as the study progresses, the numbers of structures may be refined. 

Table 8-3. Nonstructural Measures for Alternative 4* 

Measure Residential Nonresidential 

Acquisition 620 0 

Floodproofing 0 1,820 

Elevation 6,240 0 

*Numbers are approximate and do not include all critical infrastructure. 

Overall, this alternative would have direct, potentially significant, permanent effects on 
socioeconomics. These effects include both adverse and beneficial effects, depending on 
perspective. For those residents not wishing to relocate, this would be a permanent, significant 
adverse effect. There would be acquisitions and relocations for some residents within socially 
vulnerable areas, as shown in Chapter 6, Figure 6-22. 
Otherwise, there would be beneficial permanent effects for elevated and floodproofed 
structures, and residents relocated to areas less susceptible to damage, in the form of improved 
coastal storm resilience. This alternative would result in fewer coastal storm damages to 
structures and an overall improvement of socioeconomic resilience, through the ability of the 
population to resume normal life after a coastal storm, by keeping infrastructure working. This 
would be a significant benefit as critical infrastructure includes utilities, emergency services, and 
other essential elements of daily life. 
Temporary, indirect and direct adverse effects would result from construction, and maintenance 
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disturbance and use of heavy equipment in residential and commercial structures. There would 
also be temporary, minor to moderate adverse effects due to the challenges of relocation and 
moving, as well as effects due to restricted use of individual residences and businesses during 
construction. A beneficial temporary socioeconomic effect would be that additional construction 
work would support jobs locally, or bring workers into Collier County, resulting in a minor 
economic benefit. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
The evaluation of potential impacts to socioeconomics for Alternative 4 are similar to Alternative 
4, except that there would be a lot fewer acquisitions, elevations, and floodproofings for the 
nonstructural measures, than compared with Alternative 4. Specifically, they would be limited to 
Planning Areas 2 and 6, because most of the other Planning Areas would be landward of 
floodwalls, storm surge barriers, or beach nourishment. Most of the 
acquisition/buyout/relocations are anticipated to occur in Goodland, and to a much lesser extent 
Marco Island, both of which are within Planning Area 6. Only a few acquisition/ buyout/ 
relocations would be anticipated in Planning Area 2. Table 8-4 provides the estimated number 
of nonstructural measures (but does not include all critical infrastructure) anticipated with 
Alternative 4A. It should be noted that as the study progresses, the numbers of structures may 
be refined. 

Table 8-4. Nonstructural Measures for Alternative 4A* 

Measure Residential Nonresidential 

Acquisition 130 0 

Floodproofing 0 620 

Elevate 1350 0 

*Numbers are approximate and do not include all critical infrastructure. 

Overall, this alternative would have direct, potentially significant, permanent effects on 
socioeconomics. These effects include both adverse and beneficial effects, depending on 
perspective. For those residents not wishing to relocate, this would be a permanent significant 
adverse effect. There may be acquisitions and relocations for some residents within socially 
vulnerable areas, as shown in Chapter 6, Figure 6-22. Although there would likely be some 
socially vulnerable individuals and/or small communities affected by the nonstructural 
measures, Goodland Island and Marco Island are not dominated by socially vulnerable 
populations. However, because Goodland Island is built-out, acquisition/relocation would mean 
that those affected would need to be moved off the Island, to either an available and 
comparable housing in Marco Island or into the mainland of Collier County. This would be a 
disruption of that small Island’s community as a whole, including socially vulnerable populations. 
Compliance with Executive Order 12898, Federal Actions to Address Environmental Justice in 
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Minority Populations and Low Income Populations is discussed further in Chapter 9. 
Otherwise, there would be beneficial permanent effects for elevated and floodproofed 
structures, and residents relocated to areas less susceptible to damage, in the form of improved 
coastal storm resilience. This alternative would result in fewer coastal storm damages to 
structures and an overall improvement of socioeconomic resilience, through the ability of the 
population to resume normal life after a coastal storm, by keeping infrastructure working. This 
would be a significant benefit as critical infrastructure includes utilities, emergency services, and 
other essential elements of daily life. 
Temporary, indirect and direct adverse effects would result from construction, operations, and 
maintenance disturbance and presence and use of heavy equipment in residential and 
commercial structures. There would also be temporary, minor to moderate adverse effects due 
to the challenges of relocation and moving, as well as effects due to restricted use of individual 
residences and businesses during construction. A beneficial temporary socioeconomic effect 
would be that additional construction work would support jobs locally, or bring workers into 
Collier County, resulting in a minor economic benefit. 

8 . 3 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  S o c i o e c o n o m i c s :  

1) Strict adherence to the URA. 
2) Minimize adverse effects on socioeconomics through regular communication and 

coordination with affected residents. 
3) Attempt to accommodate the citizens of Collier County, particularly the elderly, disabled, 

minority, and low-income residents, to the extent reasonable and practicable and in 
accordance with law and regulation. 

8 . 3 . 2  C u m u l a t i v e  I m p a c t s  

There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. A myriad of local, state, and federal projects and studies with sea level rise and climate 
change resiliency efforts from governmental and non-profit agencies will continue to be studied 
and implemented. Collier County within the ROI has many ongoing private and government 
funded construction projects, including various construction improvements to existing 
businesses and residences, and ongoing roadway improvements conducted by the FDOT. 
Development would be expected to continue in accordance with current federal, state, and local 
regulations. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the coming years for Collier County. However, the action 
alternatives would not be predicted to substantially cumulatively or synergistically interact 
adversely with climate change and/or effects from other actions in the ROI, with respect to 
socioeconomics. Although there are significant effects that are both adverse and beneficial on 
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socioeconomics, implementation of any of the action alternatives together with efforts by others 
to reduce coastal storm risk, would result overall in a more resilient County and better 
socioeconomic conditions long-term. 

8 . 4  T R A N S P O R T A T I O N  A N D  N A V I G A T I O N  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. Climate change-driven sea level 
rise and the potential for more frequent coastal storms, are expected to continue over the next 
50 years and into the future in Collier County. Population growth, tourism, and development are 
also anticipated to continue. However, due to the existing structural density, future development 
would be in the form of redevelopment. Predicted climate change impacts, such as extended 
storm surge inundation, have the potential to cause changes to transportation corridors in the 
ROI. Flooding may require the temporary closures of roads and the rail line, limiting access for 
all types of vehicles including public buses. Detours around areas of low elevation that flood 
may become more frequent. Prolonged and increased flooding from sea level change may 
require the elevation of roadways and rail lines adversely impacting transportation. 

Collier County’s Design Project Management Section of the Transportation Engineering Division 
oversees transportation capital improvement projects. These projects consist of rehabilitation or 
construction of roadways and bridges that are funded through gas taxes, grants and/or fees. 
Projects that are currently in design in the ROI include the Palm River Canal Bridge 
Replacement Project and the Goodland Drive Improvements. The latter project will raise the 
road which is frequently flooded due to its low elevation cutting off access to Goodland (Collier 
County 2020b). County-funded transportation capital improvement projects and private 
transportation improvement projects are predicted to continue over the next 50 years. 

Collier County would also continue coastal and climate resiliency efforts. The County has a 
network of canals and water level control structures that would continue to be maintained. In 
2018, Collier County published a Master Plan for the Gordon River which details eight 
improvements aimed at reducing flooding with the Gordon River Extension basin. The 
implementation of the plan would provide flood reduction in 400 acres of the basin area (Collier 
County 2018). Improvements to stormwater management in Collier County could benefit 
transportation through reduced roadway flooding. The SFWMD is also involved in research and 
implementation of various projects and initiatives in response to climate change and sea level 
rise. These improvements and studies could result in positive or negative impacts to 
transportation, depending on the project, and would continue into the future regardless of 
whether the present study is implemented. 

Navigation maintenance would continue to maintain depths in the county-operated navigation 
channels. This Alternative would have no direct adverse effects on the navigation channel 
system. No major impacts to waterborne transportation are anticipated under the No 
Action/Future Without Alternative, however restrictions to vehicular access from roadway 
flooding may cause an indirect impact to navigation if access to marinas is hindered. 
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Temporary, construction-related disruptions to transportation would not occur with the No 
Action/Future Without Project Alternative. Further, reductions in waterway passage width 
through the storm surge barriers and tide gates would not occur with the No Action/Future 
Without Project Alternative. Conversely, with the No Action/Future Without Project Alternative, it 
is expected that transportation, particularly via roads, would be at even greater risk of storm 
surge impacts in the future. Streets would potentially be impassable when flooded, resulting in 
altered traffic patterns and delays. Traffic delays and strandings may occur, hindering access to 
critical infrastructure in the county. Vehicular access on roadways to and from navigationally 
dependent industrial and commercial facilities could be hampered in the future by flooded 
and/or damaged roads. This could indirectly hamper the navigation operations. Therefore, the 
No Action/Future Without Project Alternative would result in minor to potentially major, direct 
and indirect, temporary and permanent adverse impacts to transportation in the ROI. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
During beach nourishment and dune construction, heavy equipment would be brought in on 
local roads, temporarily increasing traffic in the area. Equipment may be stored and staged in 
parking lots or on streets. This may require the temporary closure of some parking areas, dead-
end streets, and shoulders. Construction windows for beach nourishment would limit operations 
to certain time periods thereby limiting impacts to only a portion of the year. Once beach 
nourishment and dune construction efforts are complete, roadways behind the built project 
areas would have an increased level of protection and may experience less damage and 
erosion from waves and storm surges leading to a beneficial impact to transportation. 

Existing public access points, including parking and handicap access, would be maintained 
following construction. Two additional access ways on Barefoot Beach would be recommended 
which would increase public access in this area and increase public parking availability. 
Appendix F, the Public Use Plan contains further information. Access to the beach would remain 
the same or improve at Barefoot Beach following construction. It is predicted that number of 
vehicles and other forms of transportation would remain the same as current and may increase 
in the areas of Barefoot Beach where access is expanded. 

With this alternative, navigation would be temporarily impacted during construction. Vessels 
would need to avoid constriction vessels and equipment at the borrow sites and along the 
beaches receiving nourishment when transiting. All equipment would be marked with buoys or 
other alerting materials to show their location in the water and notices to mariners would be 
posted in advance of construction. Therefore, it is assumed that only minor, temporary impacts 
to navigation would occur as result of Alternative 1. 

Transportation to and from nourished beaches would either remain the same as present or 
increase slightly through the addition of public access ways and parking. Navigation would be 
impacted on a minor basis and only temporarily while construction is underway. 

As a result, Alternative 1 would result in minor, beneficial and adverse impacts to transportation 
that would be temporary and permanent in duration. 
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A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
The same impacts as described in Alternative 1 would occur under this alternative. 

Temporary impacts to transportation as a result of the construction of the structural features 
would include the establishment of safety zones which may include road and/or lane closures 
and sidewalk blockages as well as increased levels of noise in the construction area(s). 
Construction impacts may also result in temporary closures of portions of parking lots for 
staging of construction equipment and closures of driveways to and from businesses/residences 
for a short period of time as work is completed. Detours would be established where necessary. 
Temporary construction access by land to the Doctors and Wiggins Passes for storm surge 
barrier construction may be necessary resulting in temporary closures of portions of beach 
access ways and parking areas adjacent to the passes. 

The footprints of the floodwalls would permanently and temporarily, directly and indirectly impact 
transportation. The floodwalls would be visible along Tamiami Trail, Bonita Beach Road, and 
Seagate Drive blocking views from the roads to the structures and land behind the floodwalls 
depending on their height. The type of floodwall to be built would be either a T-wall or I-wall type 
depending on design height and would be determined by further study. For the purpose of the 
study, all floodwalls were estimated to be T-walls which have a larger footprint than I-walls. T-
walls would be traditional concrete stem walls with pile supported bases. Based on anticipated 
flood water levels and existing elevations, wall heights would vary from approximate one foot to 
up to a maximum of approximately 30 feet high. The wall design height would be refined in the 
next phase of the project. See Appendix B, Engineering Appendix for more information about 
the floodwall design. 

Road gate closures would be incorporated throughout the floodwalls to allow for transportation 
access through the floodwalls. The road gate closures would be steel plates on frames that 
would slide on rails to close for a storm event, but otherwise stored in recessed pockets in the 
concrete walls to permit the flow of traffic. Approximately 62 locations were identified that would 
require road gate closure structures, but this number may change as the floodwall designs are 
refined. The majority of the road gate closures were located along the Tamiami Trail conceptual 
floodwall footprint. Road closure structures would be across private and commercial entrances 
and public roadways. The Engineering Appendix (Appendix B) contains more information about 
these structures. 

During operation, the road gate closures would be closed by the county temporarily cutting off 
transportation access through the floodwalls. Gate closures would occur during or just prior to a 
storm event and after an evacuation were ordered. Collier County would formulate a plan for the 
use of the road gate closures which would be made available to the public. Notification of gate 
closures would also be made prior to closure. Maintenance of the gates requiring temporary 
gate closures would also occur on a likely yearly basis, as determined by Collier County. 
Operations of gate closures for maintenance would also be publicly notified and detours would 
be implemented as necessary to avoid significant adverse impacts to traffic. Adverse impacts 
due to gate closures and associated detours would occur through a probable increase in traffic 
and the time to reach destinations. No permanent impacts to transportation as a result of the 
construction of road closure structures are anticipated. 

Navigation would be temporarily and permanently adversely affected as a result of the structural 
measures in this Alternative. Depending upon the type of gate selected for the storm surge 
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barriers, navigational access may be permanently decreased through the Wiggins Pass and 
Doctors Pass inlets as channel widths through these access points may be narrower than 
previous widths. The tide gates located in the Upper Gordon River, at Seagate Drive, and along 
Bonita Beach Road may also permanently decrease channel widths and heights depending on 
their design. Surge barrier and tide gate designs would be determined in the next phase of the 
project and navigational access would be considered in the design of these structures. 

During construction, temporary impacts to these passageways would also result in restricted 
access. Construction may occur from land and/or work barge(s) which would temporarily limit 
channel widths in the Doctors and Wiggins Passes and at the tide gate locations. Vessels may 
have to wait while other vessels pass through these inlets due to limited access and the access 
ways may be entirely closed for a period of time while construction is underway. Closures would 
be temporary and occur only during operation and maintenance events. Maintenance of the 
surge barriers and sluice gate would occur as needed in accordance with the County’s plan, 
which would be communicated with the public and mariners. The staging and storage of marine 
equipment required for construction may temporarily occupy dockage that would otherwise be 
available as well. 

Navigational access through the surge barriers and tide gates would not be fully restricted 
except during closures which would only occur during or just prior to a storm event or during 
testing or maintenance. This may require any vessels to find other dockage if they are unable to 
return before barrier and tide gate closures, however, notices to mariners and the public would 
be made prior to any closures. Therefore, impacts to navigation as a result of the structural 
measures in this alternative are primarily temporary, but potential reductions in channel widths 
would be permanent. These impacts to navigation are minor to significant, direct and indirect. 

Impacts to transportation and navigation with this alternative would range from moderately 
beneficial, to minor to moderate adverse effects that are temporary and permanent in duration. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Beach nourishment impacts would be as described in Alternative 1. For the nonstructural 
measures of this alternative, structural elevations, and wet and dry floodproofing would help 
protect only individual structures from storm surge. This could disrupt land uses temporarily 
during construction, as measures are being constructed. However, the land use disruption 
would likely be mostly limited to those specific structures being protected, and the nonstructural 
portion of this Alternative should not cause permanent impacts to transportation. 

During the construction of nonstructural measures such as structural elevations, construction 
equipment would be brought in potentially causing delays to traffic and increasing the amount of 
traffic in the area. Equipment may block some portions of roadways such as shoulders and 
parking areas in front of homes that are being worked on. Therefore, transportation access on 
roadways may be temporarily decreased during implementation of this Alternative. 

The nonstructural portion of this Alternative would only address localized and relatively small 
selected areas and structures, therefore, it would not protect wide expanses of area from storm 
surge. Transportation corridors such as roadways and sidewalks would remain vulnerable to 
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flooding and could be adversely affected, at least temporarily. Sea level change could cause 
more frequent and prolonged flooding of transportation corridors. 

Navigational impacts would be the same as those described in Alternative 1. No impacts to 
navigation are anticipated as a result of the nonstructural measures with this alternative. 

Impacts to transportation from implementation of this alternative would range from moderately 
beneficial and permanent to minor and temporary adverse effects. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
The anticipated effects of Alternative 4 to transportation and navigation are the same as those 
described for Alternatives 1, 2, and 3 together. As described in the previous sections, these 
effects range from beneficial to adverse, minor to moderate, and would be temporary and 
permanent in duration. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Same as those described for Alternative 4, however there would be no effects in Planning Area 
4. As described in the previous sections, these effects range from beneficial to adverse, minor 
to moderate, and would be temporary and permanent in duration. 

8 . 4 . 1  C u m u l a t i v e  I m p a c t s  

Cumulative adverse impacts on transportation are far greater for the No Action/Future Without 
Project Alternative and for Alternatives 2 and 4. Although there are potentially adverse impacts 
to transportation that would be caused by closure of road gates along the floodwalls, cumulative 
permanent impacts would overall be positive in the protection of transportation infrastructure 
from storm surge flooding. This is positive from an economic, safety, and transportation 
perspective, both temporarily and permanently. 

Collier County within the ROI has many ongoing private and government funded construction 
projects, including various construction improvements to existing businesses and residences, 
and ongoing roadway improvements conducted by the FDOT which all necessitate the 
temporary closure of sidewalks and roadways affecting transportation. Cumulative temporary 
construction impacts to transportation as a result of all of these projects including the proposed 
could be reduced by phasing work to cause less disruption at a time. The effects of all of these 
actions would be beneficial in the long-term for transportation and navigation. Implementation of 
the action alternatives would not be predicted to substantially cumulatively or synergistically 
interact with climate change and/or other effects on transportation and navigation. Therefore, 
impact findings would be as those described for each alternative. 
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8 . 5  G E O L O G Y  P H Y S I O G R A P H Y ,  A N D  T O P O G R A P H Y  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk and would result in no alternation 
to the geology in the ROI. Due to the synergistic effects of a combination of factors, including 
land subsidence, eustatic and relative SLR, and an increase in the frequency and strength of 
storms, the risk from coastal inundation would increase in the coming years for Collier County. 
Implementation of the No Action/Future without Project Alternative would not be predicted to 
substantially cumulatively or synergistically interact with climate change and/or other cumulative 
effects. The topography would be altered by continued shoreline erosion and adverse impacts 
from coastal storm surge on the landscape that would be anticipated to worsen over time. As 
sea level rises over time, the natural morphological processes of erosion and siltation would 
continue and worsen over time. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Dredging in the Shoal Area T1 and Shoal Area T2 to provide borrow material for the beach 
nourishment would not impact the geology or quality of the sediment in the proposed borrow 
area but would temporarily adversely alter the sediment profile and bathymetry at the Shoal 
Area T1 and Shoal Area T2. 

The beach nourishment project may impact the beach nourishment site in a number of ways, 
including a slight alteration of sediment quality and potentially increasing the hardness of the 
beach. To ensure the project would not substantively alter current sediment characteristics 
found within the beach nourishment site, only sand of similar grain size and composition would 
be placed in the project area. The Shoal Area T1 and the Shoal Area T2 are anticipated to 
provide beach quality sediment for the next 50 years so the composition of the existing sand in 
the ROI would not be substantively affected. The beach nourishment would create a wider 
beach profile and higher dune system permanently altering the topography of the area. During 
storms with elevated water levels and high waves, a wide beach acts as an energy absorber, 
dissipating wave energy across the surf zone. As a result, rather than the upland structures, the 
beach is affected by the storm surge and inundation levels. 

Sand placement, and movement of the sand to construct the beach berm and dunes would 
require heavy earth-moving equipment. During construction, pipelines will be in place at various 
locations to pump the sand to the beach nourishment sites from offshore dredges. The 
construction equipment would have no anticipated effect on geology within the ROI but would 
temporarily alter the topography of the berm/dune. 

Minor, direct permanent beneficial effects are expected with the addition of beach nourishment 
to the berm/dune. No adverse effects to geology are anticipated from the construction of 
Alternative 1. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Borrow dredging and beach nourishment, impacts would be as those described for Alternative 
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1. The surge barriers and sluice gates and associated features would have the potential to alter 
natural sediment deposition processes in the ROI. At the surge barrier, sluice gate and 
associated pump station discharge sites there could also be a range of sediment transport 
impacts dependent on the structural operations, hydrology, bathymetry, and tidal processes; it 
would be anticipated that impacts would range from minor to potentially major impacts. At the 
Wiggins Pass which is a highly dynamic and relatively undeveloped barrier island inlet system 
(although there is maintenance dredging that occurs at this inlet), the surge barriers and jetties 
would have impacts to sediment transport that would be temporary to permanent and range 
from moderate to potentially moderate impacts. It would be anticipated that the jetty system 
would trap sediment on either side of the jetty, substantively permanently altering sediment 
transport dynamics. However, the range of effects of surge barrier to sediment deposition is 
relatively uncertain as surge barriers and surge barriers in combination with jetties has not been 
implemented or studied in this geographic region of Florida. Therefore, during the feasibility 
study, sediment transport modeling would be conducted to better understand the range of 
potential impacts from the surge barriers, sluice gate, and associated structures. Sand transport 
mitigation that would consist of utilizing a hydraulic cutterhead dredge with pipeline to 
redistribute nearshore sand would be conducted to attempt to reduce potential sediment 
transport impacts resulting from the jetty impacts. 

Construction, maintenance, and staging activities would result in soil disturbance that would be 
adverse, temporary to permanent, and minor. Potential soil impacts would be mitigated with 
Best Management Practices (BMPs) to the extent practical during construction and any 
unavoidable, temporary soil impacts would be restored upon completion of construction. Any 
potential permanent impacts to soils would be mainly located in the areas surrounding the 
footprints of the structural features. 

The construction of the structural surge barrier features would be pile driven into the existing 
geologic profile creating permanent impacts that would be adverse and moderate. 

Impacts would be adverse and would range from temporary to permanent impacts that would be 
minor to moderate. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Borrow dredging and beach nourishment, impacts would be as those described for Alternative 
1. Construction, maintenance, and staging activities would result in soil disturbance that would 
be adverse, temporary to permanent, and minor. Potential soil impacts would be mitigated with 
BMPs to the extent practical during construction and any unavoidable, temporary soil impacts 
would be restored upon completion of construction. Any potential permanent impacts to soils 
would be mainly located in the areas surrounding the footprints of the nonstructural features. 

There would be no anticipated impacts to geologic features. 
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A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts would be as those described for Alternatives 2 and 3, however there would be less 
anticipated soil disturbance with this alternative as compared to Alternative 3 as nonstructural 
features would only be implemented in Planning Areas 2, 4, and 6. However, the impact finding 
would be as described in Alternatives 2 and 3. 

A l t e r n a t i v e  4 a :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described in Alternative 4, however there would be less anticipated 
soil disturbance with this alternative as nonstructural features would only be implemented in 
Planning Areas 2 and 6. However, the impact finding would be as described in Alternative 4. 

8 . 5 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  G e o l o g y  
Best management practices would reduce ground disturbance to the extent practicable. Do not 
backfill the disturbed area behind surge barriers with soils that are not nascent. When backfill is 
necessary, fill with soils that are of a similar grade and composition of soils that are present in 
the ROI. 

• During construction, the contractor would be required to follow specific measures to 
minimize soil exposure, soil compaction and reduce potential impacts to stormwater 

• Install and monitor erosion-prevention BMPs, such as silt fences, sediment berms, 
and/or other equivalent sediment control measures as appropriate and in accordance 
with the approved Storm Water Pollution Prevention Plan 

• Apply permanent or temporary soil stabilization to denuded areas within seven days 
after final grade is reached on any portion of the site 

• Apply nutrients to landscaping areas in accordance with manufacturer's 
recommendations and do not apply nutrient during rainfall events 

• Inspect stormwater water BMPs and potential risks to stormwater (e.g. material 
stockpiles, silt fences, etc.) (i) at least once every four business days or (ii) at least once 
every five business days and no later than 48 hours following a measurable storm event. 
In the event that a measurable storm event occurs when there are more than 48 hours 
between business days, the inspection shall be conducted on the next business day 

• Stabilize disturbed areas immediately whenever any clearing, grading, excavating, or 
other land-disturbing activities have permanently ceased on any portion of the site, or 
temporarily ceased on any portion of the site and would not resume for a period 
exceeding 14 days 

8 . 5 . 2  C u m u l a t i v e  I m p a c t s  
Implementation of the action alternatives is not predicted to substantially, cumulatively or 
synergistically interact with climate change and/or other effects to geology and soils. 
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8 . 6  B A T H Y M E T R Y ,  H Y D R O L O G Y ,  A N D  T I D A L  P R O C E S S E S  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  C o n d i t i o n  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 

Sea level rise would be expected to continue at an accelerating rate over time, the exact rate 
would be determined by the human actions (or lack thereof) which could influence this rate in 
coming decades. It is predicted that significant loss of the local beaches would occur, a trend 
that would anticipated to be observed worldwide (Brooks 2020). Increased flooding of local 
infrastructure (roads, buildings, septic systems) as well as buildings would be expected to 
increase as waters continue to rise. Coastal storms, when they strike would be expected to 
cause increasing damage over time due to higher water levels, less beach habitat, lower dunes. 
Although research is not conclusive at this time, it is also likely that storms would be of greater 
intensity and produce more rainfall as climate change effects intensify over time, recent 
research increasingly supports the theory that it will (Glasser 2020; Ergezen 2019; Pant 2019). 
More powerful storms that produce greater rainfall than at present will act to magnify storm 
damage to Collier County and all of its associated infrastructure as time goes on. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Due to the depth of and offshore nature (over 30 miles offshore) of the borrow area, there would 
be no significant impacts from the borrowing activity itself on bathymetry, hydrology or tidal 
processes resulting from borrowing sand at the Outer Continental Shelf Shoal Area T1 and 
Shoal Area T2. Similar sand dredging activities have been evaluated in the recent past (BOEM 
2013) and found that dredging at the Borrow Area T1 (which comprises a portion of the northern 
portion of the Shoal Area T1) resulted in the following finding: “considering the small size of the 
borrow area in comparison to the surrounding geology, dredging Borrow Area T1 is not 
expected to have any significant effect on local currents or sedimentation.” Regarding waves 
and resultant wave energy, BOEM (2013) found: “Because inner shelf currents are large scale 
oceanographic phenomena that respond to equally large scale barometric gradients (that 
generate surface winds), and by astronomical tidal forcing, it is unlikely that localized, relatively 
small disturbances (e.g. dredging of Borrow Area T1 and for the present study, the nearby 
Shoal Area T2 site) will have any significant effect in the current field of the area. Regarding 
waves moving from the proposed borrow area to the shores of Collier County, BOEM (2013) 
found that “due to large distances between the borrow area and the shorelines of Lee and 
Collier counties, changes to the nearshore waves will not occur during either storms or average 
conditions,” and we expect likewise regarding the proposed dredging for this project at the 
Shoal Area T1 and Shoal Area T2. While the dredging activity would remove a substantive 
amount of sand and leave the site deeper immediately following dredging, these changes would 
be minor and temporary while the dredge cuts fill in over time from large-scale sand transport 
processes in this offshore area. This would be anticipated to result in insignificant impacts on 
hydrology and tidal processes. The natural condition in these areas includes dynamic sand 
transport and the formation and movement of sand ridges, similar to what the dredge would 
leave behind. Any potential impacts on local sedimentation or tidal processes would be 
anticipated to be insignificant and temporary. 
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According to field measurements and modeling done by Gelfenbaum and Brooks (2003), inner 
shelf currents in the Borrow Area T1 are predominantly driven by local wind and tidal forcings. 
These currents vary in intensity seasonally and have greater velocities in the surface (e.g. up to 
0.4 m/s) and lower velocities in bottom layers (e.g. 0.01 to 0.05 m/s or less in 40 ft water depth). 
Because inner shelf currents are large scale oceanographic phenomena that respond to equally 
large scale barometric gradients (that generate surface winds), and by astronomical tidal 
forcing, it is unlikely that localized, relatively small disturbances (e.g. dredging of Borrow Area 
T1) would have any significant effect in the current field of the area (BOEM 2005).” Impacts of 
borrow dredging in the Borrow Area T1 were previously also modeled by BOEM (2005) and the 
findings supported their finding of no significant impact. We expect a slightly higher level of 
impact for sand borrowing at Shoal Area T1 and Shoal Area T2 as BOEM has found for 
borrowing sand at the Borrow Area T1 due to the larger size of the borrow area, however 
impacts would be adverse, temporary, and minor. 

The estimated beach berm would be constructed to a maximum width of 75 feet from the toe of 
the dune vegetation to an estimated maximum dune height of 14 feet; the additional berm would 
be constructed out into the open water altering the local flow and bathymetry of the nearshore 
area. The total length of beach to be nourished is approximately 9.5 miles. 

Nearshore bathymetry would be slightly altered due to the placement of sand. However, the 
berm width selected is within the 100 foot berm design width originally nourished in 1996 
(BOEM 2005). Existing beach berm widths at present vary but are approximately 50-60 feet and 
berm height varies but is approximately 12 feet. While the increased berm would result in 
changes in the local bathymetry, hydrology and tidal processes, it is not anticipated to be 
significant. Longshore transport should not be significantly altered by this widening of the beach, 
this process should continue as it has, but occur slightly offshore of the present shoreline due to 
the proposed widening. The dunes proposed, while increased in elevation above the present 
dunes, are supra-tidal and would not have any impacts to local bathymetry, hydrology or tidal 
processes. They would provide more protection from storm surge to inland areas and 
infrastructure during major storm events more effectively than present, lower dunes. 

Construction of the NNBF reef structures near the Marco Island would cause minor, permanent 
alternations in bathymetry and hydrology due to their alteration of bottom conditions. This return 
to a more natural condition would result in a beneficial, minor impact to bathymetry and 
hydrology. 

Overall, impacts to bathymetry, hydrology, and tidal processes would be adverse to beneficial, 
permanent, and minor to moderate. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Dredging and beach nourishment impacts would include sand transport mitigation which would 
include use of hydraulic cutterhead dredging in nearshore areas and beach nourishment on the 
impacted Collier County beaches in addition to the dredging and beach nourishment impacts 
already described for Alternative 1. While the impacts to bathymetry and hydrology would be 
slightly increased from those described for Alternative 1 for the dredging and beach 
nourishment impacts, the anticipated impact findings to bathymetry and hydrology resulting from 
dredging and beach nourishment would be as described for Alternative 1. 
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Construction of the surge barriers, sluice gate, and floodwalls would result in temporary, minor 
increases in TSS and turbidity and alterations in sediment deposition that could potentially affect 
bathymetry and hydrology; however, turbidity control and stormwater BMPs during construction 
would be used to mitigate temporary impacts to the extent practical. For a listing of applicable 
stormwater BMPs, please refer to the Water Quality Environmental Consequences Section. 
Construction of the surge barriers, sluice gate, floodwalls, and associated pump stations would 
result in temporary to permanent impacts on bathymetry and hydrology that are minor to 
moderate. 

During major storm events when the surge barriers and sluice gate are in the closed position, 
they would block flows and restrict tidal exchange processes. Although it is relatively uncertain 
and would depend on storm conditions, the closure would occur over an average time period of 
approximately five days (up to a maximum of approximately 10 days). This would adversely 
affect tidal exchange processes and sediment transport processes resulting in temporary, 
moderate impacts. Tidal processes would be further impacted by stormwater temporarily 
concentrated behind the surge barriers when they are in the closed position; although pump 
stations would be used to release stormwater upstream of the surge barriers, there would still 
likely be some alterations in salinities and tidal processes from the operation of the surge 
barriers during storm events and potentially during testing operations of the surge barriers. The 
subsequent openings post-storm and during post-testing conditions could potentially result in a 
pulse of lower than normal salinity water at discharge sites. However, this impact would be 
temporary, and minor to moderate, as it would be expected that these waters would soon 
equilibrate to background conditions following the opening of the structures. 

The operation and maintenance of the floodwalls, surge barriers, sluice gate, and pump stations 
would potentially result in temporary to permanent alterations of sediment transport; the impacts 
would range from minor to potentially major. Sedimentation would potentially impact local 
bathymetry due to sediments infilling navigation channels, canals, or decreasing the depth of 
near shore waters where sediments from tide gate openings depositing. This plume has the 
potential to alter local hydrodynamics. It would be anticipated that the most substantive impacts 
would occur at the Wiggins Pass, an undeveloped and relative natural barrier island system. 
The barrier island sediment transport impacts would be severely impacted with the construction 
of the jetties and the surge barrier operations. The surge barriers would trap sand on either side 
of substantively disrupting sediment transport processes both within the inlet itself and north and 
south of the inlet. The sand transport mitigation would serve to help redistribute sand north and 
south of the inlet bout would not fully mitigate sediment transport impacts within and east of the 
inlet in the barrier island system. 

The proposed structures would also alter the flow patterns and velocities of tidal currents. 
Changes to velocity would be anticipated to be adverse, temporary, and minor when surge 
barriers would be in the open position (during non-storm conditions). Upon closure of surge 
barriers during a major storm event or during testing operations, velocities would drop to zero 
near the surge barriers, as there would temporarily be no tidal exchange to connecting waters. 
In addition, pump stations from the surge barriers and floodwalls would further alter local flow 
patterns and velocities at discharge points. Upon opening of the surge barriers (pump stations 
would also be turned off), velocities would quickly return to normal, although the most upstream 
reaches would experience minor fluctuations as the hydraulics return to pre-closure conditions. 
The change in velocity during the time the gates are closed (and pump stations may also be 
turned on) would be anticipated to be adverse, temporary, and moderate. 
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The floodwalls and pump stations would be anticipated to result in altered groundwater flow and 
transport processes resulting in temporary to permanent and moderate impacts. Groundwater 
flow and exchange would be anticipated to be partially restricted with the floodwalls. In addition, 
the pump stations would have the potential to temporarily lower/alter groundwater levels in their 
immediate vicinity. 

The relative effects of the surge barriers and sluice gate on hydrology, sediment transport, tidal 
processes, and water quality is uncertain, therefore, modeling is being conducted during the 
feasibility phase to better understand the magnitude and extent of potential impacts. 

Construction of the NNBF reef structures near the Marco Island would cause minor, permanent 
alternations in bathymetry and hydrology due to their alteration of bottom conditions. This return 
to a more natural condition would result in a beneficial, minor impact to bathymetry and 
hydrology. 

In summary, impacts would range from adverse to beneficial impacts that are temporary to 
permanent and range from minor to potentially major impacts. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Dredging and beach nourishment impacts and impact findings would be as those described for 
Alternative 1. Implementation of the nonstructural measures would not be anticipated to affect 
bathymetry, hydrology, or tidal processes. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts and impact findings would be as those described for Alternative 2. Implementation of 
the nonstructural measures would not be anticipated to affect bathymetry, hydrology, or tidal 
processes. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts and impact findings would be as those described for Alternative 2. Implementation of 
the nonstructural measures would not be anticipated to affect bathymetry, hydrology, or tidal 
processes. 

8 . 6 . 1  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. Regardless, if the above referenced alternatives are implemented, a myriad of local, state, 
and federal projects and studies with sea level rise and climate change resiliency efforts from 
governmental and non-profit agencies will continue to be studied and implemented. 
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Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the coming years for Collier County. Implementation of 
the action alternatives would have some minor, cumulatively or synergistically interactions with 
climate change and/or effects from other actions in the ROI, with respect to bathymetry, 
hydrology and tidal processes. Increased number of major storms/year would cause more 
closures of the tide gates as climate change and its impacts progress over time. Increasing sea 
levels may require a higher amount of sand to maintain desired elevation above MLW. The 
project may be influenced by climate change but the project itself would not increase the 
impacts of climate change. While there would be some potential cumulative impacts associated 
with other dredging actions and climate change and potentially other borrowing activities, impact 
findings would be as those described for each respective alternative. 

8 . 7  W A T E R  Q U A L I T Y  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 

Regarding water quality, efforts would continue to improve and contain sewage and stormwater, 
focusing on removing homes from septic systems which are being compromised at this time or 
in the future by rising waters and connecting these homes to central sewage treatment facilities. 
The SFWMD would be anticipated to continue research and implementation of various projects 
and initiatives in response to climate change and sea level rise. 

The USACE would continue implementation of major ongoing projects within the Collier County. 
These projects would include maintenance of the navigation channel from Naples to Gordon 
Pass and the Picayune Strand Ecosystem Restoration Project. These improvements and 
studies would continue into the future regardless of whether an action alternative is 
implemented, and a number of them, if implemented, could maintain or perhaps improve water 
quality in local nearshore waters and embayments. 

If the human population in the Collier County Watershed continues to increase, there would be 
increasing pressure on local Collier County waters due to stormwater runoff and increased 
nutrients from land-based activities unless these are well-controlled and improvements to water 
and waste management occur. Increased pulsing of freshwater flows into embayments and 
nearshore coastal waters, resulting from increased population pressure and development 
(especially from urban and agricultural runoff), would be anticipated to further degrade water 
quality. Among other impacts would potentially be increased Harmful algal blooms (HAB), both 
phytoplankton and macroalgal, degraded water clarity, and increased nutrients (eutrophication). 

Predicted climate change impacts, such as increased ocean temperatures, ocean acidification, 
sea level rise, and changes in currents, upwelling, and weather patterns, have the potential to 
affect the nature and character of the estuarine embayments, coastal ecosystem and local 
nearshore waters in the ROI. None of these impacts would be beneficial to water quality in ROI 
waters. Water would continue to rise in the region, which would negatively impact Collier County 
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by increased flooding, including both nuisance and during/after major storm events and 
potentially exacerbating stormwater induced flooding. Waters are likely to become warmer, and 
possibly more saline in all embayments behind the coastline due to a larger oceanic input. At 
the same time, precipitation may increase, which unless runoff is controlled, will likely cause 
HABs to become more frequent or require greater management actions to control and treat 
surface water prior to entering local nearshore waters and embayments than efforts already 
planned. Local water circulation patterns may change as salinity and temperature change, 
though nearshore coastal waters, due to their shallowness and extent of tidal exchange, are 
very unlikely to become stratified or experience significant changes in hydrodynamics due to 
climate change. One important change will be that the tide will rise higher and higher as sea 
level rise continues and accelerates over time into the future. Higher tides may impact water 
quality due to increased flooding on land, which would result in transport of land-based 
pollutants and nutrients into local waters from areas currently supratidal. 

The No Action/Future Without Project Alternative is not predicted to substantially cumulatively or 
synergistically interact with climate change and/or other cumulative effects. It is anticipated that 
local water quality would experience negative impacts due to climate change and possibly 
increasing human population in the Collier County watershed. 

With the implementation of the No Action/Future Without Project Alternative, impacts are 
permanent and adverse (climate change and associated sea level rise) to beneficial and 
moderate on local water quality. 

A l t e r n a t i v e  1  – B e a c h  N o u r i s h m e n t  
The dredging from the Shoal Area T1 and Shoal Area T2 and beach nourishment would result in 
a temporary increase in Total Suspended Solids (TSS) and turbidity in the dredging footprint 
and adjacent areas and at the placement sites and adjacent areas along various shorelines of 
Collier County. The beach nourishment would be done with beach-quality sand. There could be 
a slight, temporary increase in the level of dissolved nutrients (N and P) in the water column as 
well following dredging as nutrients in sediment are released by dredging. These adverse water 
quality impacts would be temporary in nature and are anticipated to result in minor levels of 
impact, primarily in the sediment plume, which should quickly settle due to the predominant 
sand sediments in the dredged material. 

Dredging at the Shoal Area T1 and Shoal Area T2 would be done with hopper dredge and a 
hopper dredge with pipeline would be used for the beach nourishment construction and 
maintenance. “Hopper dredges trigger a small plume at the seabed from the draghead (“benthic 
plume”) and a larger surface plume from the discharge of overspill of water with suspended 
sediment from the hopper (Taylor 1990; LaSalle et al. 1991). The overspill occurs during 
“economic loading” of the hopper with consolidated sediment. Economic loading entails 
pumping dredged material into the hopper until all the material overflows (Herbich 1992)” 
(BOEM 2005). Hopper dredging suspends sediments during dredging and release of dredged 
material through the vessel’s hull. Near the bottom of the water column, dredging plumes may 
reach 2,300-2,400 feet down-current from the dredge (USACE 1983). Nearfield (within 300 feet 
of the vessel) TSS concentrations have been shown to range from 80.0 to 475.0 mg/L, although 
this is dependent on the sediment being dredged, with larger material, such as sand, typically 
causing lower TSS than finer materials, such as clay and silt (Anchor Environmental 2003). 
Changes in salinity and decreases in Dissolved Oxygen (DO), and flushing rates would be 
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anticipated to cause no impacts to water quality either at the borrow site or the beach 
nourishment sites. 

Overall, impacts to water quality at the Shoal Area T1 and Shoal Area T2 would be expected to 
be adverse, but minor and temporary in duration; impacts at the placement site to local water 
quality would be expected to be similar with adverse, but minor and temporary impacts to water 
quality. 

Construction of the reef structure NNBF sites would result in an adverse, temporary negligible to 
minor increased level of TSS and turbidity but would result in a beneficial, permanent minor 
impact to water quality resulting from the reef’s sediment trapping and filtration benefits. 

Overall impacts would be beneficial to adverse, temporary to permanent and negligible minor. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Dredging and beach nourishment impacts would include sand transport mitigation which would 
include use of hydraulic cutterhead dredging in nearshore areas and beach nourishment on the 
impacted Collier County beaches in addition to the dredging and beach nourishment impacts 
already described for Alternative 1. While the impacts to water quality would be slightly 
increased from those described for Alternative 1 for the dredging and beach nourishment 
impacts, the anticipated impacts to water quality from the dredging and beach nourishment 
would be adverse, temporary, and minor. 

There would be anticipated impacts to water quality during construction, operation, and 
maintenance of the surge barriers, sluice gate, and associated pump stations. There would be 
an approximate monthly test of the surge barriers, sluice gate, and pump stations. Post 
construction, during storm events, the surge barriers and sluice gate would be closed on 
average for five days (and up to ten days) during substantive storm events. During this time, no 
tidal exchange between the embayments and nearshore coastal waters would occur. This would 
likely result in declines in water quality in the embayments, as salinity is expected to potentially 
decrease and nutrients would potentially increase, possibly to levels adverse to the local aquatic 
flora and fauna. 

The construction and maintenance of the surge barriers and floodwalls would result in 
temporary increases in turbidity and altered sediment deposition processes in the back-bay and 
Gulf of Mexico resulting in adverse, temporary, and minor to moderate impacts to water quality. 
Other temporary, adverse impacts that may result would be caused by alterations in freshwater 
input due to closures of the storm surge barriers during major storm events and discharges of 
stormwater mixed back-bay water from the pump stations of the surge barriers and floodwalls. 
Although pump stations would be used to release trapped stormwater upstream of the closed 
surge barriers and floodwalls, there would still be anticipated alterations in salinities and tidal 
processes from the operation of the surge barriers and sluice gate during storm events and 
potentially during testing operations of the surge barriers and sluice gate. The subsequent surge 
barrier and sluice gate openings post-storm and during post-testing conditions could potentially 
result in a pulse of lower than normal salinity water to the back-bay and Gulf of Mexico. 
However, this impact would be temporary, and minor to moderate, as it would be expected that 
these waters would equilibrate rapidly with back-bay waters and the Gulf of Mexico. 
The operation and testing of the surge barriers and pump stations would potentially alter local 
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water quality by potentially altering local salinity, Total Suspended Solids and turbidity, 
Dissolved Oxygen and dissolved nutrients nitrogen (N) and phosphorus (P) which would 
potentially degrade water quality. Although relatively uncertain, the closure and openings of the 
surge barriers may also have the potential to alter the water temperature adjacent to and 
upstream of the surge barriers. Following storm events, a pulse of water with altered salinity, 
total suspended solids (TSS) and turbidity, sediment levels, nutrients, and potentially other 
pollutants such as debris, dead fish and other organisms, would be potentially released into 
back-bay waters and the Gulf of Mexico. This plume has the potential to alter water quality in 
the back-bay and Gulf of Mexico. Impacts would be temporary and range from minor to 
moderate depending on the time the surge barriers remained in the closed position and also the 
severity of the storm and environmental conditions such as temperature, rainfall, and wind that 
would occur during a storm. 
Construction of the reef structure NNBF sites would result in an adverse, temporary negligible to 
minor increased level of TSS and turbidity but would result in a beneficial, permanent minor 
impact to water quality resulting from the reef’s sediment trapping and filtration benefits. 

The relative effects of the surge barriers and sluice gate on water quality and sedimentation is 
uncertain, therefore, modeling will be conducted during the feasibility phase to better 
understand the magnitude and extent of potential impacts. 
Overall, impacts to water quality would be adverse to beneficial, temporary to permanent and 
range from negligible to potentially major impacts. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Impacts from dredging and beach nourishment would be as those described for Alternative 1. 

Construction and maintenance activities for the nonstructural features would be localized to the 
critical infrastructure and structures and surrounding areas and would result in no anticipated 
adverse impacts to water quality; stormwater and erosion control BMPs would be implemented 
during construction and maintenance activities to mitigate any potential impacts to surface water 
quality. Areas temporarily disturbed by construction and or maintenance activities would be 
restored to their original, pre-project state. 
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A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts findings would be as those described in Alternatives 2-3; however, potential stormwater 
impacts from nonstructural features would be limited to those in Planning Areas 2, 4, and 6. 
Impact findings would be as those described in Alternatives 2-3. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts findings would be as those described in Alternative 4; however, potential stormwater 
impacts from nonstructural features would be limited to those in Planning Areas 2 and 6. Impact 
findings would be as those described in Alternatives 4. 

8 . 7 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  

For of any of the action alternatives, avoidance and minimization practices would be employed 
to the maximum extent practicable for all potential impacts. Specific examples of best 
management practices to avoid and minimize impacts to local water quality would include: 

1. Avoid placing staging areas or structural measures in the water. 

2. If stone or concrete is placed in or near the water, ensure it is clean stone free from dirt 
and debris. 

3. Only close surge barriers and the sluice gate when necessary, otherwise they should be 
operated in the open position to allow waters to flow and circulate. 

4. In the event of a closure, surge barriers and the sluice gate should be opened as soon 
as possible to allow water quality conditions to equilibrate. 

5. Stormwater management BMPs would be used to prevent and mitigate erosion and 
sedimentation impacts that have the potential to cause short-term and long-term impacts 
to soils as well as water quality. Prior to construction, a Stormwater Pollution Prevention 
Plan approved by the Florida Department of Environmental Protection (FDEP) that 
includes erosion control practices, inspection procedures, and other BMPs would be 
required. An erosion and sediment control plan approved by the FDEP as authorized 
under the Erosion and Sediment Control Regulations shall be developed that minimizes 
soil exposure and compaction during construction and controls stormwater discharges to 
minimize soil erosion. 

During construction, the contractor would be required to follow specific measures to minimize 
soil exposure, soil compaction and reduce potential impacts to stormwater; these measures 
could include the following: 

• Install and monitor erosion-prevention BMPs, such as silt fences, turbidity 
curtains, coffer dams, sediment berms, and/or other equivalent sediment control 
measures as appropriate and in accordance with the approved Storm Water 
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Pollution Prevention Plan 

• Apply permanent or temporary soil stabilization to denuded areas within seven 
days after final grade is reached on any portion of the site 

• Apply nutrients to landscaping areas in accordance with manufacturer's 
recommendations and do not apply nutrient during rainfall events 

• Inspect stormwater water BMPs and potential risks to stormwater (e.g. material 
stockpiles, silt fences, etc.) (i) at least once every four business days or (ii) at 
least once every five business days and no later than 48 hours following a 
measurable storm event. In the event that a measurable storm event occurs 
when there are more than 48 hours between business days, the inspection shall 
be conducted on the next business day 

• Stabilize disturbed areas immediately whenever any clearing, grading, 
excavating, or other land-disturbing activities have permanently ceased on any 
portion of the site, or temporarily ceased on any portion of the site and would not 
resume for a period exceeding 14 days 

8 . 7 . 2  C u m u l a t i v e  I m p a c t s  

There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. Regardless, if the above referenced alternatives are implemented, a myriad of local, state, 
and federal projects and studies with sea level rise and climate change resiliency efforts from 
governmental and non-profit agencies would continue to be studied and implemented. Climatic 
change effects such as sea level rise, decreasing pH of oceanic waters, and increasing global 
temperatures are predicted to continue over the next 50 years. Predicted climate change 
impacts such as increased ocean temperatures, ocean acidification, sea level rise, and changes 
in currents, upwelling and weather patterns, have the potential to cause changes in the nature 
and character of the estuarine ecosystem, sea levels and surface land and water temperatures 
in the ROI. Rising waters, increasing water temperature and alterations of basic water chemistry 
due to climate change will negatively alter the local water quality as well as the water quality 
from the OCS borrow site area. While there would be some potential cumulative impacts with 
existing stormwater impacts and climate change, overall impacts would be as those describe in 
each respective alternative section. 

8 . 8  B E N T H I C  F A U N A  
This section is focused on impacts to benthic fauna and hardbottom habitats. Impacts to 
wetlands and SAV are detailed in the Wetland and SAV Environmental Consequences Section 
provided in this chapter. 
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N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 

Predicted climate change impacts, such as increased ocean temperatures, ocean acidification, 
sea level rise, and changes in currents, upwelling, and weather patterns, have the potential to 
affect the nature and character of the estuarine and coastal ecosystem in the ROI. Waters 
would continue to rise in the region, which would negatively impact Collier County by increased 
flooding, including both nuisance and during/after major storm events as well as altering the 
basic water chemistry of Wiggins Estuary, Clam Bay, Naples Bay, and Rookery Bay. Waters are 
likely to become warmer, and possibly more saline in the Back-bay and Gulf of Mexico due to a 
larger oceanic input. At the same time, precipitation may increase, which unless runoff is 
controlled, would likely cause an increased frequency of HABs. Higher water temperatures 
would potentially threaten many coral species in the ROI, as they are now near their upper 
thermal limit and would likely experience increased stress, coral bleaching events and die-offs. 
More acidic ocean waters would inhibit any marine life that deposits calcium carbonate as a 
shell, including corals, mollusks, and coralline algae. Submerged Aquatic Vegetation species 
may not be able to tolerate more frequent HABs as well as higher water temperatures. Local 
benthic species may be displaced as more southern species migrate north as water 
temperatures become favorable to them. Similar impacts are expected at the Outer Continental 
borrow sites, the Shoal Area T1 and the Shoal Area T2, to benthic fauna. Submerged Aquatic 
Vegetation is typically not found at this location due to the depths and currents. There are no 
beneficial impacts from climate change to local benthic fauna and benthic habitat types (Florida 
Oceans and Coastal Council 2009). Submerged Aquatic Vegetation species may be replaced 
by more southern species or more adaptable species, but coral/hardbottom losses are likely to 
be permanent. Additionally, specific impacts to benthic fauna would likely be a loss of corals and 
SAV due to climate change impacts, primarily warmer waters, which cause coral bleaching and 
stress most local species of SAV once waters warm past their temperature tolerance. 

The No Action/Future Without Project Alternative is not predicted to substantially cumulatively or 
synergistically interact with climate change and/or other cumulative effects. It would be 
anticipated that benthic habitat and associated fauna would experience negative impacts due to 
climate change and possibly increasing human population in the watershed. With the 
implementation of the No Action/Future Without Project Alternative, impacts would be 
permanent and adverse and moderate. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
At the Outer Continental Shelf borrow (dredging) sites, the Shoal Area T1 and the Shoal Area 
T2, which are managed by BOEM, the immediate short-term impact at the dredged (borrow) site 
is a temporary defaunation of the benthic community. Reestablishment of the benthic 
community at the borrow site appears to coincide with the recovery of the site to pre-dredging 
physical and chemical conditions. Lotspeich (1997) and other Florida studies conducted by 
Marsh et al. (1980); Marsh and Turbeville (1981); Culter and Mahadevan (1982); Gorzelany 
(1983); Saloman et al. (1982); Nelson (1985); Continental Shelf Associates, Inc., (1987b); 
Gorzelany and Nelson (1987); and Badge and Shaul (1994) investigated the impact of dredging 
and/or filling on benthic communities in borrow and fill areas. These studies suggest that site 
physical and chemical conditions after borrow activities should match previous site conditions as 
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nearly as possible for successful biological community recovery. Marsh et al. (1980) found no 
continuing impacts at the borrow site off Hallandale Beach, Broward County, Florida, surveyed 
seven years after a beach restoration project. Marsh and Turbeville (1981) found no long-term 
effects on the benthic community. Saloman et al (1982) found that dredging done at a Panama 
City Beach borrow area had no adverse permanent effect on bottom dwelling invertebrates, 
sediments, or water quality along shore or in offshore borrow areas. Furthermore, temporary 
ecological consequences of dredging lasted only about one year and included minor 
sedimentary and benthic invertebrate population changes (USACE 2005). Populations of 
benthic organisms quickly recruit to the dredged area footprint, colonize it and grow to maturity 
in a short period of time, though larger, long-lived organisms may take several years to reach 
maturity. Overall, impacts to the benthic community at the borrow site would be adverse but 
minor, temporary and not significant. 

At the beach nourishment sites temporary effects of the placement of material on the beach 
include some loss of beach organisms by burial and loss of near shore organisms by increased 
turbidity effects. However, liquefaction of indigenous sediments often occurs during deposition, 
which could allow for motile benthic species (amphipods, decapods, etc.) to escape burial. In 
general, the beach benthic community would repopulate relatively quickly. Several 
environmental studies of beach nourishment indicate that there are no detrimental long-term 
changes in the beach fauna as a result of beach nourishment (Burlas et al. 2001; Hobbs et al. 
1982). Motile benthic fauna, such as flatfish, rays and blue crabs, would vacate the immediate 
area where beach sand is being placed and are expected to largely avoid burial. Mortality of 
low-motility species is expected to be much higher, though the area is expected to recover 
quickly (within three years at most) as new recruits from unimpacted populations of benthic 
organisms settle in the area. 

Hardbottom, which includes a wide variety of species and is also the main location where corals 
can be found locally, lies offshore of the proposed beach nourishment and dune construction. 
The closest hardbottom lies approximately 500 feet from shore, most being further offshore, up 
to several thousand feet away from any proposed sand placement. The sand material to be 
placed on site is high quality and dominated by sand particles, with insignificant amounts of silt 
or clay. Sediment plumes from such sand material placement on the shore and then moved by 
heavy construction equipment are quite small, rarely extending more than 30 meters from the 
site (Jones et al. 2016). Local hardbottom is existing in the nearshore environment, which is 
very dynamic and subject to considerable fluctuations in salinity and turbidity. Local coral 
species, such as Siderastrea radians, is able to tolerate salinity variance from 15-45 PSU and 
burial in sediment from 2-24 hours with little negative impact (Lirman and Manzello 2008). As 
longshore transport typically moves sand off hardbottom post-storm event relatively quickly, this 
and other related species can survive lesser levels of turbidity with few effects. Direct impacts 
from sand placement would be expected to be temporary and minor, it is possible that 
longshore transport would move sand such that hardbottom could potentially be impacted. Such 
impacts would be adverse, temporary to permanent, and minor. Permanent impacts would 
require compensatory mitigation. However, it is not expected that turbidity from the sand 
placement and moving would directly impact the nearshore harbottom community due to its 
distance from the beach nourishment. 

Where possible, pipeline locations would be placed in locations used by prior beach 
nourishment projects to reduce any potential impacts to harbottom habitats. However, new 
placements of pipelines may be needed and there is potential that one or more of these 
pipelines would directly impact local hardbottom habitat and associated communities. Such 
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impacts would be adverse permanent, and moderate and would require compensatory 
mitigation similar to that done before. 

The estimated direct and indirect impacts to hardbottom habitat resulting from the nearshore 
beach nourishment are summarized in Table 8-2. The required amount of mitigation would be 
determined by applying the UMAM, a model approved for USACE regional use in Florida and 
required by the State of Florida. The estimated UMAM analysis and required onsite mitigation 
from the functional loss of hardbottom habitat would be fully determined during the PED Phase 
following the completion of detailed benthic surveys. The estimated UMAM analysis and type 
and quantity of anticipated onsite compensatory mitigation to offset the functional loss of hard 
bottom habitat (as well as other protected resources) is provided in the Environmental Mitigation 
Plan provided in the Appendix D, Environmental Appendix. 

Compensatory mitigation for potential impacts to hardbottom habitat resulting from the beach 
nourishment would be anticipated. This mitigation would include the construction of artificial 
reefs sufficient in size to compensate for the functional loss of hardbottom habitat as described 
in the Environmental Mitigation Plan. Reefs would be constructed adjacent to the existing 
hardbottom community offshore of the Collier County. Based on consultation with NMFS, such 
reefs would be built with significant relief off the present bottom, but would be subtidal. 
Additionally, the artificial reef structures would be built with few projections, and placed far 
enough apart to avoid entangling sea turtles swimming along the shoreline. 
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Table 8-5. Estimated indirect and direct impacts to hardbottom habitat resulting from the 
beach nourishment of Alternative 1 
Description Resource 

Impacted 
Estimated Impact
Acreage (square feet) 

Barefoot Beach Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

15,661.68 

Wiggins Pass Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

6,218.39 

Vanderbuilt Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

8,086.19 

Pelican Bay Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

10,937.74 

Clam Pass Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

3,533.27 

Park Shore Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

12,015.33 

Naples Vegetated Dune - Beach 
Nourishment (Planning Area 3) 

Hardbottom 
(Indirect) 

5,815.05 

Naples Vegetated Dune - Beach 
Nourishment (Planning Area 4) 

Hardbottom 
(Indirect) 

2,511.04 

Gordon Pass Hardbottom 
(Indirect) 

2,563.91 

Construction of the reef structure NNBF sites would result in an adverse, temporary minor 
impacts to the benthic community resulting from the increased TSS and turbidity and minor loss 
of non-motile benthic species during construction but overall, it would result in a beneficial, 
permanent minor impact to the benthic community. 

Overall impacts to the benthic community would be beneficial to adverse, temporary to 
permanent, and minor to moderate. Any new impacts to hardbottom habitat resulting from the 
beach nourishment would be mitigated with onsite compensatory mitigation in accordance with 
the UMAM. 
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A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Dredging and beach nourishment impacts would include sand transport mitigation which would 
include use of hydraulic cutterhead dredging in nearshore areas and beach nourishment on the 
impacted Collier County beaches in addition to the dredging and beach nourishment impacts 
already described for Alternative 1. While the impacts to the local benthic community would be 
slightly increased from those described for Alternative 1 for the dredging and beach 
nourishment impacts, the anticipated impacts to the benthic community from the dredging and 
beach nourishment would be adverse, temporary, and minor to moderate. 

For structural actions, the construction of the surge barriers, sluice gate, and portions of the 
floodwalls would result in the permanent loss of benthic habitat. The permanent placement of 
structures in the water would directly impact the local benthic community within the structure 
footprint and eliminate it with no chance of recovery. This impact would be adverse, permanent, 
and moderate to benthic habitat. 

If the construction equipment requires water placement, this would result in a temporary impact 
to local benthic habitat and associated fauna within the construction footprint and adjacent 
areas. This impact would be adverse, but minor and temporary. 

The operation and testing of the surge barriers, sluice gate, and pump stations would potentially 
alter local water quality by potentially altering local salinity, Total Suspended Solids and 
turbidity, Dissolved Oxygen and dissolved nutrients nitrogen (N) and phosphorus (P) which 
would potentially impact the local benthic community. Following storm events, a pulse of water 
with altered salinity, total suspended solids (TSS) and turbidity, sediment levels, nutrients, and 
potentially other pollutants such as debris, dead fish and other organisms, would be potentially 
released into back-bay waters and the Gulf of Mexico. This plume has the potential to alter 
benthic habitats and the benthic species community in the back-bay and Gulf of Mexico. Motile 
species would potentially flush away from the plume impacts while mortality or stress impacts 
could occur to non-motile benthic species. Impacts would be temporary and range from minor to 
moderate depending on the time the surge barriers remained in the closed position and also the 
severity of the storm and environmental conditions such as temperature, rainfall, and wind that 
would occur during a storm. 

During a storm event, the surge barriers and sluice gate would be closed, resulting in a potential 
decrease of salinity in the embayments behind the tide gates, particularly those behind Wiggins 
Pass, which holds the Delnor-Wiggins State Park natural barrier island area and associated 
undeveloped embayments, such as Little Hickory Bay. Doctor’s pass has significant 
embayments as well, including Moorings Bay, Inner and Outer Doctors Bay and Venetian Bay. 
The estimated five-day (up to ten day) closures that would occur during a major storm event 
could potentially would result in adverse, temporary, and moderate impacts to the benthic 
community. 

The estimated direct and indirect impacts to hardbottom habitat resulting from the nearshore 
beach nourishment, the Wiggins Pass and Doctors Pass Surge Barriers, and the sand transport 
impacts are summarized in Table 8-6. The required amount of mitigation would be determined 
by applying the Uniform Mitigation Assessment Methodology (UMAM), a model approved for 
USACE regional use in Florida and required by the State of Florida. The estimated UMAM 
analysis and required onsite mitigation from the functional loss of hardbottom habitat would be 
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fully determined during the PED Phase following the completion of detailed benthic surveys. 
The estimated UMAM analysis and type and quantity of anticipated onsite compensatory 
mitigation to offset the functional loss of hard bottom habitat (as well as other protected 
resources) is provided in the Environmental Mitigation Plan provided in the Appendix D, 
Environmental Appendix. 

Compensatory mitigation for potential impacts to hardbottom habitat resulting from the beach 
nourishment would be anticipated. This mitigation would include the construction of artificial 
reefs sufficient in size to compensate for the functional loss of hardbottom habitat as described 
in the Environmental Mitigation Plan. Reefs would be constructed adjacent to the existing 
hardbottom community offshore of the Collier County. Based on consultation with NMFS, such 
reefs would be built with significant relief off the present bottom, but would be subtidal. 
Additionally, the artificial reef structures would be built with few projections, and placed far 
enough apart to avoid entangling sea turtles swimming along the shoreline. 
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Table 8-6. Sand Transport Impacts 
Description Resource 

Impacted 
Estimated 
Raw Impact
Acreage 
(square feet) 
or (cubic 
yard)* 

Estimated 
Mitigation
Acreage 
Required with
UMAM Multiplier
(square feet) 

Barefoot Beach Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

15,661.68 39,154.19 

Floodwall, Jetties, Pump Station, and 
Surge Barrier at Wiggins Pass 

Hardbottom 
(Indirect) 

217,800.00 544,500.00 

Jetties at Wiggins Pass Benthic 
Habitat/Sediment 
Transport* 

865,668.57 865,668.57 

Wiggins Pass Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

6,218.39 15,545.97 

Doctor's Pass Surge Barrier Hardbottom 
(Indirect) 

217,800.00 544,500.00 

Vanderbuilt Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

8,086.19 20,215.46 

Pelican Bay Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

10,937.74 27,344.36 

Clam Pass Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

3,533.27 8,833.17 

Park Shore Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

12,015.33 30,038.31 

Naples Vegetated Dune - Beach 
Nourishment (Planning Area 3) 

Hardbottom 
(Indirect) 

5,815.05 14,537.63 

Naples Vegetated Dune - Beach 
Nourishment (Planning Area 4) 

Hardbottom 
(Indirect) 

2,511.04 6,277.60 

Gordon Pass Hardbottom 
(Indirect) 

2,563.91 6,409.78 

Construction of the reef structure NNBF sites would result in an adverse, temporary negligible to 
minor increased level of TSS and turbidity but would result in a beneficial, permanent minor 
impact to the benthic community. 

Overall impacts to the benthic community would be beneficial to adverse, temporary to 
permanent, and minor to moderate. Any new impacts to hardbottom habitat resulting from the 
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beach nourishment would be mitigated with onsite compensatory mitigation in accordance with 
the UMAM. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Dredging and beach nourishment impacts would be as those described for Alternative 1. There 
would be no anticipated impacts to benthic fauna with implementation of the nonstructural 
measures. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts and impact findings would be as those described for Alternatives 2-3. There would be 
no anticipated impacts to benthic fauna with implementation of the nonstructural measures. 

A l t e r n a t i v e  4 a :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts and impact findings would be as those described for Alternative 4. There would be no 
anticipated impacts to benthic fauna with implementation of the nonstructural measures. 

8 . 8 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  
For of any of the action alternatives, avoidance and minimization practices would be employed 
to the maximum extent practicable for all potential impacts. Practicable is defined as, “the 
alternative is available, and capable of being done after taking into consideration cost, existing 
technology, and/or logistics in light of the overall project purpose(s)”. Specific examples of best 
management practices to avoid and minimize impacts to local benthic fauna and habitat include: 

1. Use of silt curtains and other sediment control methods to reduce sedimentation due to 
construction activities. 

2. Avoid placing staging areas or structural measures in the water to the fullest extent 
practicable. 

8 . 8 . 2  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present and reasonably foreseeable future projects within the 
Study Area. Regardless, if the above referenced alternatives are implemented, a myriad of 
local, state, and federal projects and studies with sea level rise and climate change resiliency 
efforts from governmental and non-profit agencies would continue to be studied and 
implemented. Climatic change effects such as sea level rise, decreasing pH of oceanic waters, 
and increasing global temperatures are predicted to continue over the next 50 years. Predicted 
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climate change impacts such as increased ocean temperatures, ocean acidification, sea level 
rise, and changes in currents, upwelling and weather patterns, have the potential to cause 
changes in the nature and character of the estuarine ecosystem, sea levels and surface land 
and water temperatures in the ROI. All of these effects would negatively impact Collier County 
benthic habitat and fauna, as described in the No Action/Future without Project Alternative. 

Implementation of any of the action alternatives is not predicted to substantially cumulatively or 
synergistically interact with climate change and/or other cumulative effects, as the proposed 
project would reduce flooding in Collier County. 

8 . 9  F L O O D P L A I N S  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 

Collier County would continue to actively manage the floodplain, participate in the National 
Flood Insurance Program and Federal Emergency Management Agency’s (FEMA) Community 
Rating System (CRS), operate the hurricane evacuation plan, invest in stormwater management 
infrastructure, collaborate on sea level rise with agencies and academia, adapt floodplain 
management standards and ordinance, as necessary, and provide flood risk outreach. Each 
subsequent alternative assumes the same level of floodplain management would continue into 
the future. 

Collier County joined the National Flood Insurance Program on 9/14/1979 and the CRS program 
in 1992 and adopted the current floodplain management plan, on March 10, 2015. The CRS 
Program rates local governments based on active floodplain management including mitigation 
actions to reduce flood risk to people and property and outreach to improve flood risk 
awareness. Table 8-7 depicts Collier County’s status as of October 1, 2019, as reported by 
FEMA. As a result of County’s investment in floodplain management and dedicated open space 
through preservation areas, flood insurance policy holders can expect to receive a 25 percent 
discount for policies within the one percent annual chance floodplain and a ten percent discount 
for policies outside of the one percent annual chance floodplain. Investment of time in CRS 
provides financial savings to flood insurance policy holders and reduced flood risk to the 
community. 

Table 8-7. Community Rating System 

Community Name 

CRS 
Entry 
Date 

Current 
Effective 
Date 

Current 
Class 

% 
Discount 
for 
SFHA 

% Discount 
for Non-
SFHA Status 

Collier County 10/1/1992 10/1/2015 5 25 10 Current 

SFHA = 1% annual chance floodplain, Non-SFHA = outside of 1% annual chance floodplain and AR and A99 Zones 
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Collier County participates in the hurricane evacuation, provides training seminars and outreach 
including an All Hazards Guide and a Hurricane Evacuation brochure to educate citizens about 
the history of hurricanes and existing risk and actions that citizens can take to reduce risk to life 
and property. Figure 8-1 depicts the storm surge zones, symbolized by category of hurricane, in 
Collier County. The majority of the model areas included in the study area fall within category 1 
and category 2 areas. Category 1 is assumed to be the most vulnerable areas and expected to 
see flooding first. 

Figure 8-1. Collier County Storm Surge 

Stormwater Management investment would, also, help reduce local flooding and a number of 
projects have been identified and prioritized in the Collier County Local Mitigation Strategy 
(LMS), dated May 2020. Examples include improvements to existing stormwater infrastructure, 
elevating roads and construction of new infrastructure. 

Flooding is a temporary condition and impacts to the community range from negligible to major, 
depending on the level of flooding. From previous storm events, the community has experience 
in dealing with nuisance type to more severe flooding. With current and forecasted relative sea 
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level rise and possible climate change, including the potential for increased storm frequency, 
storm surge flooding, and rainfall; the communities will need to continue flood mitigation 
activities to protect people and property. However, due to the number of structures located in 
the floodplain and mitigation projects currently identified in the LMS, and competition for 
available limited federal and local funding, it will continue to be a challenge to fund and 
complete many of the projects. 

The No Action Alternative is not expected to adversely impact the floodplain, alter evacuation, 
improve upon safety during storm events or reduce storm surge risk. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
This alternative would construct a designed beach berm and dune system. The beach berm 
nourishment and a portion of the dune maintenance on the waterside may occur within the 
floodplain. 

Evacuation, within Collier County would be similar to the No Action/Future Without Project 
Alternative as no alterations to transportation networks would occur. 

This would provide a beneficial impact as the beach and dune would reduce flood risk to 
adjacent structures and preserve and increase the availability of floodplain for open space, 
recreational use and habitat. In addition, the dune is expected to reduce flood damage by 
reducing overwash and limiting water levels in the back-bay. While storm surge risk will still be 
present, the nature of the storm surge may be slightly altered in response to modified beach 
profiles in areas of beach nourishment. The altered storm surge may reduce the wave height 
that breaks on the beach and dune. This beneficial impact is expected to be temporary. The 
benefit will be diminish with erosion and storm events if the beach and dunes are not 
maintained. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
This alternative would construct a designed beach berm and dune system. The beach berm 
nourishment occurs in the floodplain and a portion of the dune maintenance on the waterside 
may occur within the floodplain. 

Beneficial impact is similar to Alternative 1. In addition, structural measures would further 
reduce flood risk for structures in protected areas. The flood risk reduction benefit to the 
floodplain from the structural measures will be permanent, as long as the system is properly 
operated and maintained and promptly repaired should damage occur. Failure to maintain the 
system could result in a temporary minor to major impact if a storm should occur before the 
system can be repaired. Nonstructural areas would remain unprotected. 

Structural flood risk management projects, such as the storm surge barriers, are typically large 
scale projects. The high costs for these types of projects usually reflect the size and complexity 
of the flood protection system, including the storm surge barrier, tide gates, road closures, 
number of pumps needed for interior drainage, real estate needs for berms, floodwalls, 
closures, easements, and right-of-ways, engineering and design, etc. Structural measures can 
provide the following beneficial, permanent, and major impacts if the flood protection system is 
properly maintained and operated and never fails, is overtopped, and/or floods due to interior 
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drainage: 

a. Structural measures would help keep neighborhoods and communities sustainable and 
resilient after a flood. 

b. Structural projects can protect a large number of structures. 

c. The flood protection system can last and function as designed during its project life. 

d. After a community experiences several flood events, the damages prevented can easily 
justify the costs for such a project. 

e. If the flood protection system is certified and accredited by FEMA for the one-percent-
annual-chance flood, then the requirement for flood insurance for federally backed 
mortgages may not be required on the protected side, except where the one-percent-
annual-chance floodplain may be shown for a ponding area. However, since structural 
measures are formulated to maximize net benefits, the measure may not eligible for 
accreditation. 

f. The mitigation actions may be eligible for credit within the CRS Program and may help 
Collier County improve current class rating. 

With structural measures, adverse flooding impacts to structures on the protected side are 
possible when the system is not properly maintained and operated, fails, is overtopped, and/or 
floods due to interior drainage. Depending on the type, amount, and duration of flooding, the 
human, economic, and environmental impacts could be temporary or permanent and range from 
minor to major, including the following: 

a. Health issues, deaths, loss of home or business, loss of employment, bankruptcy, loss of 
critical infrastructure, loss of cultural resources, loss of habitat, surface water, ground 
water, and soil pollution, etc. 

b. Damage from minor and gradual type flooding would be less severe than major and 
sudden flooding. Standing water may, however, exacerbate flooding, especially if back-
to-back events occur. Recovery could take months or years for individuals, businesses, 
and the community, especially if property owners or renters, within the protected area, 
do not have flood insurance. If the flood protection system is certified and accredited by 
FEMA for the one-percent-annual-chance flood, then the Federal requirement for flood 
insurance may be removed. It is recommended that flood insurance outreach included 
targeted focus to property owners behind structural measures. 

c. Damage and necessary repairs to components of the flood protection system resulting 
from flooding may be an additional expense for Collier County. However, if the structural 
measure maintains a minimally acceptable or above rating, the system may be eligible 
for Public Law 84-99 funding. 
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A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Similar beneficial impact as Alternative 1. In addition, nonstructural measures would reduce 
flood risk to floodproofed structures and critical infrastructure. The additional benefit of 
floodproofing critical infrastructure reduces the time during which critical infrastructure is offline 
and reduces recovery time. 

Where a structural flood protection system (surge barriers/floodwalls/levees/pumps) protect a 
large number of structures, nonstructural measures, such as elevation, acquisition, and dry 
floodproofing, apply to a single structure. Nonstructural measures can provide the following 
beneficial impacts ranging from temporary to permanent: 

a. Nonstructural measures would help keep neighborhoods and communities sustainable 
and resilient after a flood, by reducing flood damage to residential or commercial 
structures during its design life, which would be a permanent and major impact, unless 
the measure fails, the design level is exceeded, and/or or flooding occurs because of 
improper maintenance and operation. 

b. In addition to flood risk reduction, the cost of flood insurance may be reduced, which 
would be a temporary and beneficial impact. It is beneficial as long as the first floor 
elevation is compliant with the floodplain ordinance. FEMA recognizes elevation in 
reducing the cost for flood insurance for a structure. In general, the higher the first floor 
elevation is above the one-percent-annual-chance flood elevation, the lower the flood 
insurance premium. 

c. For non-residential commercial structures only, dry floodproofing is recognized by 
FEMA, where a floodproofed building has been designed and constructed to be 
watertight. To receive an insurance rating based on the one-percent-annual-chance 
flood, according to the current, effective FIRM, the building must be floodproofed to an 
elevation of one foot above the one-percent-annual-chance flood elevation as depicted 
on the current, effective Flood Insurance Rate Map. Insurance premiums may be lower if 
floodproofing exceeds this requirement. 

d. Acquisition is the only measure that completely and permanently reduces flood risk for a 
property and the need for flood insurance which is a major benefit to the community. The 
community agrees to never develop the property, except for acceptable uses within a 
floodplain. The acquired property reduces the burden on community emergency services 
and could become available for habitat or recreational purposes when included in a 
larger strategy. 

e. An advantage of nonstructural measures when compared to structural measures is the 
ability of nonstructural measures to be sustainable over the long term with minimal costs 
for operation, maintenance, repair, rehabilitation, and replacement, which would be a 
permanent and major impact. 

f. Nonstructural projects are small in scale, such that any adverse floodplain impacts would 
be considered temporary and minor, which is a permanent and major impact. 
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g. The mitigation actions could be eligible for additional CRS credits and could help Collier 
County maintain or improve their thus reducing flood insurance premiums for its citizens, 
a permanent and major impact. 

Sites restored to natural environmental conditions following residential building acquisition and 
demolition would provide a beneficial, minor impact to the floodplain serving to slow down and 
allow for natural infiltration of stormwater and increase overall water storage capacity of the 
floodplain, which may also apply to FEMA’s Community Rating System. 

The following are possible adverse impacts using nonstructural measures: 

a. If a flood mitigation measure fails, the flood level exceeds the design, and/or damage 
occurs because of improper maintenance and operation, it could be difficult for a 
community or business to recover from a flood event, especially if there are back-to-back 
flood events. This is similar to the impact to the without project condition. Depending on 
the situation, the impacts could be temporary to permanent and range from minor to 
major, such as the amount and type of damage, loss of home or business, loss of 
employment, bankruptcy, health issues, deaths, etc. Current hurricane evacuation 
outreach should include targeted messaging to property owners or renters in elevated 
structures. 

b. Before a flood event, equipment, not associated with the floodproofed structure, may 
need to be temporarily elevated or relocated to avoid possible flood damage. Unless 
moved, cars, trailers, lawn equipment, business property, etc. would remain vulnerable 
to flood damage. Because this is similar to the without project condition, the impact is 
expected to minimal. Collier County’s outreach includes instructions for citizens before, 
during and after a flood. It is recommended that this outreach continue and consider 
targeted outreach to floodproofed structures. 

c. Structures that are floodproofed to an elevation below the one-percent-annual-chance 
flood elevation as depicted on the current, effective Flood Insurance Rate Map could 
experience higher flood insurance premiums. This impact could be temporary to 
permanent and range from minor to major. 

d. If the cost to mitigate a structure triggers a Substantial Improvement according to FEMA 
regulations, and the structure is not in compliance with FEMA and local floodplain 
regulations, then the structure would need to be brought into compliance. 44 Code of 
Federal Regulations 59.1 defines Substantial Improvement as any reconstruction, 
rehabilitation, addition or other improvement to a structure, the total cost of which equals 
or exceeds 50 percent of the market value of the structure before the start of 
construction of the improvement. In general, if a structure is not in compliance, then the 
homeowner or NFS would be required to pay the additional cost required to bring the 
building into compliance, which could be a temporary economic impact to the community 
and range from minor to major depending on the financial well-being of the community 
and the number of buildings to be mitigated. 
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e. A large number of acquisitions could affect a community’s tax base if not implemented in 
conjunction with a strategic plan to develop the open space into recreation, habitat, or 
open space usable to adjacent neighbors. Lack of a plan and continued maintenance 
including the removal of dumped trash and debris, may result in an disorderly 
appearance of open space lots to adjacent neighbors and prospective buyers, such that 
property values may decrease. However, a strategic plan of open space can increase 
property values of adjacent property values. The impacts would be temporary and range 
from minor to moderate depending on the number involved, location, financial well-being 
of the community, and implementation of a strategy. 

f. Some property owners may not agree with the use of eminent domain for an acquisition 
project, which would be a temporary impact, ranging from minor to major for a property 
owner. Relocation assistance, where applicable, however, would be a beneficial, 
permanent, and major action for the property owner. 

g. Any potential impacts to the floodplain resulting from construction and maintenance 
would be temporary and minor. 

Designated historical structures can use any type of nonstructural measure to reduce flood 
damage, as long as it maintains its historical status, including being exempt from FEMA’s 
Substantial Improvement regulations. However, the structure is still rated for flood insurance 
according to its lowest rated floor elevation. If the structure loses its historical status, then it will 
have to comply with FEMA and Collier County’s floodplain regulations. 

As discussed in Chapter 2 under Section 2.5 Floodplains, Collier County would be required to 
modify the current Floodplain Management Plan to address potential measures, practices and 
policies which would reduce the impacts of future residual flooding, help preserve levels of 
protection provided by the USACE project, and preserve and enhance natural flood plain values 
for post-project conditions. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
This alternative provides the most comprehensive flood risk reduction benefit of all the final 
array of alternatives considered and include the same benefits and impacts as Alternatives 2 
and 3. 

A l t e r n a t i v e  4 a :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described for Alternative 4; however with less coastal storm risk 
reduction benefits as Planning Area 4 is not included in this alternative. Impacts to the natural 
floodplain would be as those described in Alternative 4. 
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8 . 9 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  F l o o d p l a i n s  
Specific examples of best management practices to avoid and minimize impacts on floodplains 
include: 

1. Community officials would need to continue their current outreach and education plan in 
place to improve flood risk awareness about the types of flooding, flood mitigation 
activities, design limitations, impacts, and their role in improving personal flood risk. 
Citizens may forget about past flood events or are not aware of the risk for flooding. 

2. Community officials would need to continue to educate staff about the flood types, flood 
mitigation activities, operations and maintenance, design limitations, impacts, and their 
role in protecting citizens. Local staff may forget about past flood events or are not 
aware of the possible flooding. 

3. Considering how vulnerable Collier County is to flooding, community officials would need 
to continue to encourage citizens to purchase and maintain flood insurance, even when 
it is not required. 25 percent of all flood claims occur outside of the one percent annual 
chance floodplain. 

4. Please refer to the Water Quality Environmental Consequences Section for a detailed 
description of stormwater and erosion and sediment control BMPs. 

8 . 9 . 2  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present, and reasonably foreseeable future projects within the 
ROI. The development and urbanization of Collier County has had an adverse, permanent 
impact to the historic, natural floodplain as construction of impervious areas along with loss of 
wetlands, mangroves, and SAV has caused a loss of water storage capacity as well as natural 
surge suppression in the natural floodplain. Past and ongoing preservation and restoration 
efforts in Collier County would serve to provide beneficial, minor to moderate benefits to the 
floodplain. Regardless, if the above referenced alternatives are implemented, a myriad of local, 
state, and federal projects and studies with sea level rise and climate change resiliency efforts 
from governmental and non-profit agencies will continue to be studied and implemented. 
Climatic changes, such as sea level rise and increasing global temperatures, are predicted to 
continue over the next 50 years. Predicted climate change impacts such as increased ocean 
temperatures, ocean acidification, sea level rise, storm frequency, storm surge flooding, rainfall, 
and changes in currents, upwelling and weather patterns, have the potential to cause changes 
in the nature and character of the estuarine ecosystem, sea levels, and surface land 
temperatures in the ROI. Most of these impacts will directly affect local flooding and people, 
property, and the environment. Implementation of any of the action alternatives would not be 
predicted to substantially cumulatively or synergistically interact with climate change and/or 
other cumulative effects. 

8 . 1 0  W E T L A N D S  A N D  S U B M E R G E D  A Q U A T I C  V E G E T A T I O N  

It should be noted that a jurisdictional determination to identify waters of the U.S., including 
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wetlands, has not been conducted. Aerial maps and National Wetland Inventory (NWI) maps 
and Florida Fish and Wildlife Conservation Commission mapping were checked to determine an 
estimate of potential wetland and SAV areas within the study area, for purposes of this study. 
These were also used to estimate potential direct and indirect effects on both resources. As 
project plans and impact areas are finalized in the PED Phase, a jurisdictional determination will 
be undertaken pursuant to the 1987 Wetland Delineation Manual and the Atlantic and Gulf 
Coast Regional Supplement, to ascertain the actual footprint of jurisdictional wetlands impacted 
by the project. Submerged Aquatic Vegetation mapping would be prepared to refine their 
locations. 

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 
The No Action/Future Without Project Alternative would have no direct causal effect on wetlands 
or SAV resources. However, it can be expected that, due to natural causes such as climate 
change and sea level rise, erosion would continue to occur, and shoreline wetlands could 
therefore be eroded away. Wetlands along shorelines, within embayments, and further inland 
could also be impacted by excess flooding and/or salinity, and migrate further inland as a result. 
It also can be expected that as a result of sea level rise, deeper, warmer waters and increased 
acidification of tidal waters due to increased absorption of CO2, SAV beds could become 
stressed over the next 50 years, as is discussed later in the Cumulative Effects Section. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Dredging would take place using hopper dredges offshore at the Shoal Area T1 and the Shoal 
Area T2. These areas are deep water and are not wetland or SAV habitat; therefore, there 
would be no impacts to wetlands or SAV from the offshore borrowing activities. 
The sand placement for beach nourishment and sediment transport mitigation would occur 
along four separate stretches of existing beach, from Bonita Beach Road south to Central 
Avenue, near Tamiami Trail. These four proposed beach nourishment segments range from 2.0 
miles long to 2.9 miles long, for a total of approximately 9.5 miles of beach nourishment. The 
sand would be pumped up onto the shoreline and spread by trucks. The placement area 
consists of an existing beach environment and shallow, dynamic sandy bottom habitat. Neither 
the U.S Fish and Wildlife Service’s National Wetland Inventory (NWI) maps, nor the Florida Fish 
and Wildlife Conservation Commission maps indicate the presence of any vegetated wetlands 
or SAVs in the placement areas (USFWS 2020 and FWC 2020). The NWI maps the shallow 
water areas along the existing shoreline as M2US (Marine, intertidal, unconsolidated shore). 

There would be no direct adverse effects on either wetlands or SAV for this alternative. It is 
possible that an indirect effect could be caused by the migration of sand into some of the 
wetlands and SAVs within the in Wiggins Estuary or Clam Bay; however, this would be 
considered a negligible, indirect effect. In addition, regardless of whether a Build or a No Build 
Alternative is chosen, wetlands and SAVs throughout the ROI would be expected to be 
adversely affected by sea level rise and climate change, as described under the No 
Action/Future Without Project Alternative, and later in the Cumulative Effects Section. 
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A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
For beach nourishment, impacts would be as those described for Alternative 1. There would be 
no direct adverse effects on either wetlands or SAV, however an indirect, negligible adverse 
effect is possible. 

There would be direct and indirect adverse effects to wetlands and SAVs as a result of the 
installation of the structural measures. Implementation of Alternative 2 also would require 
temporary construction access. Similarly, localized maintenance and repairs would be needed 
over time. It should be noted that adverse effects on mangroves for temporary construction 
access would likely be difficult to restore; therefore, are counted as permanent impacts for 
purposes of this study. 

Threats to mangroves 
Noor et al (2015) found that siltation is one of the major reasons for mangrove ecosystem 
destruction. High siltation’s suspend large particles can cover and consequently smother the 
roots, which in turn causes oxygen shortage and possible death of the trees. Siltation was found 
to impose water and oxygen stress; Noor et al. (2015) noted that trees with partly covered 
pneumatophores exhibit an enormous oxygen stress and die when the pneumatophores are 
fully covered. 
Noor et al. (2015) also that, while mangroves are facultative halophytes, they can still suffer 
stress from excessive salinity. Mangrove plants have no salt resistant metabolism; rather they 
are adapted with physiological mechanisms to exclude or excrete salt from salt glands on the 
undersides of their leaves (Drennan et al. 1982). Mangroves can grow in up to 90 parts per 
thousand, but have shown the best growth when salinity fluctuates between five and 75 parts 
per thousand (Krauss et al. 2008). Noor et al note (2015), a high salt concentration significantly 
reduces photosynthesis net photosynthetic rate, stomatal conductance, and transpiration rate, 
thus stressing and potentially killing the plants. 

Operation of the storm surge barriers and sluice gates 

Once constructed, the storm surge barriers and sluice gates would remain in the open position 
unless a storm is approaching or test or maintenance operations are being conducted. The 
frequency of necessary gate closures per year would be determined based on a defined storm 
event, but is estimated to be no more than approximately ten times per year. Prior to the 
approach of the storm, the gates would be closed and would remain so for an average of five 
days at a time, over the course of the 50-year period of analysis. Once the event passes, the 
gates would be reopened and normal tidal flushing would be restored. 

Closure of the surge barriers and sluice gate would temporarily block tidal flushing and 
potentially cause fluctuations in salinity, currents, and water circulation. Excess water would be 
pumped out from Wiggins Estuary and Naples Bay, in order to avoid flooding developed areas 
while the gates are closed. Drawing down the water level could also influence changes in 
temperature, nutrients, Dissolved Oxygen, currents, and water circulation. These changes 
would be temporary, and following opening of the surge barriers and sluice gate water quality 
conditions would eventually be anticipated to acclimate back to pre-storm conditions. 

As noted, mangroves can tolerate a wide range of salinities well; as long as they do not exceed 
90 parts per thousand. Reopening the gates and restoring tidal flushing following storms would 
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restore water circulation, salinity, and currents; however, tidal wetlands in closest proximity to 
the structures may experience scour and siltation. For these reasons, we have found that there 
would likely be indirect as well as direct adverse effects on mangroves and SAV. 

Based upon the conceptual and operational plans and these scientifically documented findings, 
we have made the following estimations of mangrove and SAV impacts. 

Bonita Beach Road Floodwall and Surge Barriers 

This location is at the northernmost end of Wiggins Estuary. Along the shoreline on the south 
side of the road, there is a small section of approximately 100 square feet of mangrove wetlands 
that would be directly and permanently adversely impacted by the footprint of the floodwall. 
Immediately south of proposed eastern sluice gate, there are approximately 6.6 acres of 
mangrove wetlands, which are mapped as, “E2FO3N” in Figure 8-2. The floodwall and surge 
barriers could cause a direct, adverse impact on an estimated 0.002-acre of mangroves. The 
floodwall and surge barriers could cause and indirect, adverse impact on an estimated 1.5 acres 
of this mangrove community nearby. There is also an SAV bed located immediately 
channelward of the mangrove area, for which there is an estimated 1.1-acre indirect, 
permanent, adverse effect. The SAV bed is shown in light green in Figure 8-3. 

Wiggins Pass Inlet 

This location is at the mouth of Wiggins Estuary. The storm surge barrier, concrete structures in 
the berm/dune, jetties, and pump station together would cause a direct permanent, adverse 
impact on an estimated 5.9 acres of mangrove wetlands. An additional estimated 2.7 acres of 
mangroves could be indirectly adversely affected by changes in currents, sediment transport, 
water circulation, and other potential hydrological alterations. Wiggins Pass would be the largest 
mangrove impact associated with this project. 

Figure 8-2. Bonita Beach Road Floodwall and Sluice Gates. Wetlands and Submerged 
Aquatic Vegetation located in the vicinity of. “E2FO3N” indicates mangrove wetlands, and light 
green indicates Submerged Aquatic Vegetation (USFWS 2020). 
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Figure 8-3. Wiggins Pass. Wetlands and SAV to be impacted at “E2FO3N” and “E2SS3N.” 
indicate mangrove wetlands (USFWS 2020). 

Clam Pass and Clam Bay 

There would be no impacts to mangroves or SAV with the project features, however, mangrove 
mitigation may be conducted in this area to offset potential mangrove impacts. 

Doctors Pass/Venetian Bay 

A storm surge barrier is proposed at this location. However, there are no mapped wetlands or 
SAVs at this location and vicinity; therefore, there would be no anticipated direct or indirect 
effect to wetlands or SAVs at this location. 

Seagate Drive Floodwall and Sluice Gate 

At this location, along the footprint of the floodwall, south of Seagate Road, there would be 
approximately 0.35 acres of direct impacts to mangrove wetlands, which are mapped as, 
“E2SS3N” in Figure 8-4. No other wetlands or SAVs are in close proximity, and therefore, there 
would be no anticipated indirect effect on them at this location. 

Tamiami Trail Surge Barriers at Naples Bay 

At this location, along the footprint of the floodwall, on the north side of Tamiami Trail, there 
would be approximately 0.1 acres of direct impacts to mangrove wetlands, which are mapped 
as, “E2FO3N” in Figure 8-4. Due to the proximity to the proposed wall, an additional 1.0 acre of 
indirect adverse effects are estimated for the mangrove wetlands on the north side of the 
floodwall. Anticipated indirect effects would be changes in currents, sediment transport, water 
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circulation, and other potential hydrological alterations. 

Marco Island 

There would be no anticipated beach nourishment or structural features in this area but SAV 
mitigation may be conducted at the Marco Island. 

Figure 8-4. Seagate Drive Floodwall and Sluice Gate. Wetlands to be impacted at “E2SS3N” 
(USFWS 2020) 

Figure 8-5. Tamiami Trail floodwall and sluice gates. Wetlands to be impacted at “E2FO3N” 
(USFWS 2020). 
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Table 8-8. Summary of the estimated wetland and Submerged Aquatic impacts for Alternative 

Location Mangrove Wetland,
Direct Permanent 
Impact (Includes 
Construction Access 
Impacts) (acres) 

Mangrove Wetland,
Indirect Permanent 
Impact* (acres) 

Submerged Aquatic 
Vegetation, Indirect
Impact* (acres) 

Bonita Beach Road 
Floodwall and 
Surge Barriers 

0.002 1.5 1.1 

Wiggins Pass 
Storm Surge 
Barrier, Concrete 
Structures in 
Berm/Dune, and 
Pump Station 

5.9 2.7 0 

Seagate Road 
Floodwall and 
Sluice Gate 

0.35 0 0 

Tamiami Trail 
Floodwall and 
Surge Barriers 

0.1 1.0 0 

TOTAL 6.4 5.2 1.1 

*These effects would need to be mitigated as well, unless modeling indicates that they will not 
be impacted. 

As noted at the beginning of this section, it can also be expected that due to natural causes 
such as sea level rise, erosion would continue to occur, and shoreline wetlands within the 
county could therefore be eroded and/or migrate further inland. It can be expected that due to 
natural causes such as sea level rise, deeper, warmer waters and increased acidification of tidal 
waters due to increased absorption of CO2, benthic communities and SAV could become 
stressed over the next 50 years, as is discussed in the Cumulative Effects Section. 
Overall, this alternative would include direct and indirect, permanent adverse impacts to 
mangroves and SAV that are moderate. However, all impacts would be fully mitigated, in 
accordance with the Environmental Mitigation Plan in the Environmental Appendix of this 
document. The mitigation will be conducted in accordance with the Uniform Mitigation 
Assessment Methodology (UMAM) which is an approved model for regional use by the USACE 
ECOPCX and is required to determine mitigation ratios in the State of Florida. 
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A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Beach nourishment and dune construction impacts would be as those described for Alternative 
1: There would be no direct adverse effects on either wetlands or SAV, however an indirect, 
negligible, adverse effect is possible. 

Otherwise, land disturbance for this alternative would be limited to the construction, 
maintenance, staging, and construction access necessary for the modification or demolition of 
existing buildings. Although not anticipated, adverse, negligible to minor temporary wetland 
impacts for construction access are possible, and would be mainly located in the areas 
immediately surrounding the existing footprints of the critical infrastructure and structures being 
elevated. Stormwater and erosion control BMPs would be implemented during construction and 
maintenance activities to mitigate potential impacts to wetlands and mangroves. Areas 
temporarily disturbed by construction and or maintenance activities would be restored to their 
original, pre-project state. Because no in-water impacts would occur, no adverse effects on SAV 
are anticipated. 

Overall, impacts to wetlands from implementation of Alternative 3 are anticipated to be 
temporary, indirect and direct, and negligible to minor. No adverse effects to SAVs are 
anticipated. 
In addition, regardless of whether a Build or a No Build Alternative is chosen, wetlands and 
SAVs throughout the County would be expected to be adversely affected by sea level rise and 
climate change, as described under the No Action Alternative, and as is discussed later in the 
Cumulative Effects section. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts would be as those described for Alternatives 2-3; however, any potential impacts 
resulting from nonstructural measures (although not anticipated) would be limited to those in 
Planning Areas 2, 4, and 6. 

A l t e r n a t i v e  4 a :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described for Alternative 4; however, any potential impacts resulting 
from nonstructural measures (although not anticipated) would be limited to those in Planning 
Areas 2 and 6. 
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8 . 1 0 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  W e t l a n d s  a n d  S A V s  

1) The USACE is required to avoid, minimize, and mitigate impacts to wetlands, pursuant 
to Section 401 and 404 of the Clean Water Act and 33 C.F.R. 336(c)(4) and 33 C.F.R. 
320.4(b) and Executive Order 11990, Protection of Wetlands. Both temporary and 
permanent adverse effect would be avoided to the maximum extent practicable. 

2) The mitigation would be in-kind replacement, near the impact site. The UMAM, is being 
utilized to determine the required amount of mitigation to offset functional loss of wetland 
and SAV. Mitigation within the watershed, and preferably near the impact sites would be 
done. More details regarding mitigation can be found in the Environmental Mitigation 
Plan in the Environmental Appendix D. 

3) Strict erosion and sediment control measures should be employed during construction, 
in accordance with the State of Florida’s Erosion and Sediment Control Designer and 
Reviewer Manual, July 2013 (or most current version), as well as the conditions of any 
permits issued for the project 

4) All wetlands permit conditions will be adhered to. 
5) The Florida State Mangrove Trimming and Preservation Act, which limits the removal 

and trimming of mangroves on both public and private property, will be followed. 
6) The following standard BMPs for to prevent the spread of invasive species will be 

followed: 
a. Prior to the commencement of work, an invasive species prevention plan will be 

developed. It shall identify specific transfer prevention procedures and equipment 
cleaning sites. 

b. Sightings of any invasive species shall be included in a preconstruction report. 
Any subsequent sighting of invasive species shall be reported within 24 hours of 
siting. The reporting shall include date, time, location (latitude and longitude), 
photographs, environmental conditions, circumstances surrounding sighting 
disposition/behavior of the species, and any other notable observations. Reports 
shall be provided to the Jacksonville District Planning Division, Environmental 
Branch. 

c. All equipment would be thoroughly cleaned prior to and following work on the 
project site to ensure that materials including soil, vegetative matter, eggs, 
seeds, and other debris are not transported to other sites. 

d. Prevention protocols will also apply to clothing and personal protective 
equipment. 

8 . 1 0 . 2  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. A myriad of local, state, and federal projects and studies with sea level rise and climate 
change resiliency efforts from governmental and non-profit agencies will continue to be studied 
and implemented. Collier County within the ROI has many ongoing private and government 
funded construction projects, including various construction improvements to existing 
businesses and residences, and ongoing roadway improvements conducted by the Florida 
Department of Transportation (FDOT). Residential and commercial development within the 
County would be expected to continue in accordance with federal, state, and local laws. 
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Ward et al. (2016) studied mangrove communities across the globe. They found that four 
climate change components: sea level rise, storminess, precipitation, and temperature, combine 
to create synergistic effects of increasing vulnerability for mangroves. They found that 
accelerated sea level rise would increase adverse effects of waves and storm surges, which are 
anticipated to have increasing incidence throughout North and Central America. In the Northern 
Gulf of Mexico, sea level rise-induced landward migration and warm winter temperatures also 
would both result in mangrove migration to the north increasing exposure to the sporadic killing 
freezes more common there (Ward et al. 2016). 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to these synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation also will rise in the coming years for Collier County. It also can be 
expected that as a result of sea level rise, deeper, warmer waters and increased acidification of 
tidal waters due to increased absorption of CO2, SAV beds could become stressed over the next 
50 years. 
The direct adverse effects of the storm surge barriers and floodwalls, while a moderate impact 
on wetlands by itself, would impact only a tiny fraction of the mangrove wetlands within the 
watersheds of Collier County. In addition, it is not anticipated that the gates would be closed for 
long enough to effect a permanent change in salinity, water circulation, or currents. Therefore, 
implementation of the action alternatives would not predicted to substantially cumulatively or 
synergistically interact with climate change and/or effects from other actions in the ROI, to 
cause more than moderate adverse effects to wetlands and SAVs. Also, because all impacts 
will be mitigated, the overall adverse effect on wetlands and SAVs due to this alternative would 
be minor. 

8 . 1 1  E S S E N T I A L  F I S H  H A B I T A T  A N D  F I S H  R E S O U R C E S  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
If the Preferred Alternative is not implemented, its associated municipalities would remain the 
same from existing building construction and environment. However, the current beaches in 
Collier County could continue to erode, resulting in narrower beaches. 

Collier County would continue coastal and climate resiliency efforts, including improving 
stormwater treatment and control, removal of septic systems, continued maintenance of 
beaches, and planning and educational efforts such as the Alliance for Collier’s Coastal 
Resilience, a modeling, educational and advisory effort to help local governments as well as 
private citizens manage lands and develop strategies to ameliorate impacts from sea level rise. 
The SFWMD is also involved in research and implementation of various projects and initiatives 
in response to climate change and sea level rise. The Wiggins Inlet, Floodplain Management 
Plan, and other such existing plans would be expected to continue into the future, regardless of 
whether the present study is implemented. These plans could potentially result in impacts to 
Essential Fish Habitat (EFH) and Fish Resources during and after construction. 

Predicted climate change impacts, such as increased ocean temperatures, ocean acidification, 
sea level rise, and changes in currents, upwelling, and weather patterns, have the potential to 
affect the nature and character of the estuarine and coastal ecosystem in the ROI. Waters 
would continue to rise in the region, which would negatively impact Collier County by increased 
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flooding, including both nuisance and during/after major storm events as well as altering the 
basic water chemistry of inlets and estuarine waters such as Wiggins Estuary, Clam Bay, 
Naples Bay, and Rookery Bay. Upstream waters are likely to become warmer, and possibly 
more saline due to a larger oceanic input. 

At the same time, precipitation may increase, which unless runoff is controlled, will likely cause 
Harmful Algal Blooms (HABs) to become more frequent. Higher water temperatures will 
threaten many coral species in the ROI, as they are now near their upper thermal limit and will 
likely experience more coral bleaching events and die-offs. More acidic ocean waters will inhibit 
any marine life that deposits calcium carbonate as a shell, including corals, mollusks, and 
coralline algae. SAV species may not be able to tolerate more frequent HABs as well as higher 
water temperatures. 

The effects to EFH may increase stress or mortality to managed species. Climactic changes 
may also cause managed species and fish resources to migrate away from their nascent 
waters. Fish and local prey species may be displaced as more southern species migrate north 
as water temperatures become favorable to them. Similar impacts are expected at the Outer 
Continental borrow sites, the Shoal Area T1 and the Shoal Area T2. SAV is typically not found 
at this location due to the depths and currents (Florida Oceans and Coastal Council 2009). SAV 
species may be replaced by more southern species or more adaptable species, but 
coral/hardbottom losses are likely to be permanent. Additionally, specific impacts to EFH would 
likely be a loss of corals and SAV due to climate change impacts, primarily warmer waters, 
which cause coral bleaching and stress most local species of SAV once waters warm past their 
temperature tolerance. 

The No Action/Future Without Project Alternative would have no impact different from those 
described above caused by climate change to EFH and Fish Resources. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The placement of sand on the existing dunes will mean higher dunes than existing, and beach 
widths would vary, but could be up to 75 feet wider than existing conditions, measured from the 
toe of the proposed dune system. The beach/dune enhancement would extend seaward, rather 
than landward, which would result in direct, permanent adverse impacts to EFH and Fish 
resources in the ROI. Essential Fish Habitat, managed species, and their prey may be 
impacted; this includes potential habitat impacts to corals, red drum, shrimp, reef fish, coastal 
migratory pelagic fishes, and spiny lobster federally managed species/species groups. 
Potentially affected habitats include live/hardbottom (including coral reef/coral colony), marine 
water column, and unconsolidated bottom areas. 

Dredging at the Shoal Area T1 and Shoal Area T2 would be done with hopper dredge and a 
hopper dredge with pipeline would be used for the beach nourishment construction and 
maintenance. “Hopper dredges trigger a small plume at the seabed from the draghead (“benthic 
plume”) and a larger surface plume from the discharge of overspill of water with suspended 
sediment from the hopper (Taylor, 1990; LaSalle et al. 1991). The overspill occurs during 
“economic loading” of the hopper with consolidated sediment. Economic loading entails 
pumping dredged material into the hopper until all the material overflows (Herbich 1992)” 
(BOEM 2005). Hopper dredging suspends sediments during dredging and release of dredged 
material through the vessel’s hull. Near the bottom of the water column, dredging plumes may 
reach 2,300-2,400 feet down-current from the dredge (USACE 1983). Nearfield (within 300 feet 
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of the vessel) TSS concentrations have been shown to range from 80.0 to 475.0 mg/L, although 
this is dependent on the sediment being dredged, with larger material, such as sand, typically 
causing lower TSS than finer materials, such as clay and silt (Anchor Environmental 2003). 
Changes in salinity and decreases in Dissolved Oxygen (DO), and flushing rates would be 
anticipated to cause no impacts to water quality either at the borrow site or the beach 
nourishment sites. There could be a slight, temporary increase in the level of dissolved nitogren 
(N) and phosphorus (P) in the water column, as well following dredging as nutrients in sediment 
are released by dredging. These adverse water quality impacts would be temporary in nature 
and are anticipated to result in minor levels of impact, primarily in the sediment plume, which 
should quickly settle due to the predominant sand sediments in the dredged material. 

Due to the depth of and offshore nature (over 30 miles offshore) of the borrow area, there would 
be no significant impacts from the borrowing activity itself on EFH or tidal processes resulting 
from borrowing sand at the Outer Continental Shelf Shoal Area T1 and Shoal Area T2. The 
immediate short-term impact at the dredged (borrow) site is a temporary defaunation of the 
benthic community. Similar sand dredging activities have been evaluated in the recent past 
(BOEM 2013) and found that dredging at the Borrow Area T1 (which comprises a portion of the 
northern portion of the Shoal Area T1) resulted in the following finding: “considering the small 
size of the borrow area in comparison to the surrounding geology, dredging Borrow Area T1 is 
not expected to have any significant effect on local currents or sedimentation.” This area has 
already undergone various stages of disruption and re-colonization for benthic epi- and infauna. 

There is a slightly increased risk that a vessel interaction with fish species could occur with 
operation of vessel or dredging/dredged material placement equipment. A risk of a vessel strike 
would be low because of the very limited amount of time barges or vessels would be in the 
water associated with construction and maintenance of features and likely due to the limited 
speed of the vessels. It is estimated that during most operating conditions the barges would 
travel at a speed of approximately 10 knots or less. Therefore, we would anticipate any potential 
vessel interactions with fish species to be highly unlikely and discountable. 

The beach nourishment would be done using beach-quality sand. The beach nourishment and 
sand transport mitigation would result in approximately 9.5 miles of temporary impacts to 
nearshore habitats, and would temporarily impact local fish and invertebrate prey species. 
However, the berm width selected is within the 100 foot berm design width originally nourished 
in 1996 (BOEM 2005). Existing beach berm widths at present vary but are approximately 50-60 
feet and berm height varies but is approximately 12 feet. While the increased berm would result 
in changes in the local bathymetry, hydrology and tidal processes, and thus the EFH, it is not 
anticipated to be significant. Nearshore bathymetry would be slightly altered due to the 
placement of sand. Longshore transport should not be significantly altered by this widening of 
the beach, this process should continue as it has, but occur slightly offshore of the present 
shoreline due to the proposed widening. 

Sand placement, and movement of the sand to construct the beach berm and dunes will require 
heavy earth-moving equipment, which generates disturbance and noise effects typical of a 
construction site. In addition, during construction, pipelines will be in place at various locations 
to pump the sand in from offshore. Where possible, pipeline locations would be placed in 
locations used by prior beach nourishment projects to reduce any potential impacts to 
hardbottom habitats. However, new placements of pipelines may be needed and there is 
potential that one or more of these pipelines would directly impact local hardbottom habitat and 
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associated communities. Such impacts would be adverse permanent, and moderate and would 
require compensatory mitigation similar to that done before. 

It would be anticipated to temporarily flush local fish communities and reduce local prey 
invertebrate communities that could potentially be used as forage habitat by fish. Temporary 
effects of the placement of material on the beach also would include some loss of beach 
organisms by burial and loss of near shore organisms by increased turbidity effects. However, 
liquefaction of indigenous sediments often occurs during deposition, which could allow for motile 
benthic species (amphipods, decapods, etc.) to escape burial. In general, the beach benthic 
community would repopulate relatively quickly. Several environmental studies of beach 
nourishment indicate that there are no detrimental long-term changes in the beach fauna as a 
result of beach nourishment (Burlas et al. 2001; Hobbs et al. 1982). Motile benthic fauna prey 
species, such as flatfish, rays and blue crabs, would vacate the immediate area where beach 
sand is being placed and are expected to largely avoid burial. Mortality of low-motility species is 
expected to be much higher, though the area is expected to recover quickly (within three years 
at most) as new recruits from unimpacted populations of benthic organisms settle in the area. 

Hardbottom, which includes a wide variety of species and is also the main location where corals 
can be found locally, lies offshore of the proposed beach nourishment and dune construction. 
The closest hardbottom lies approximately 500 feet from shore, most being further offshore, up 
to several thousand feet away from any proposed sand placement. The sand material to be 
placed on site is high quality and dominated by sand particles, with insignificant amounts of silt 
or clay. Sediment plumes from such sand material placement on the shore and then moved by 
heavy construction equipment are quite small, rarely extending more than 30 meters from the 
site (Jones et al. 2016). Local hardbottom is existing in the nearshore environment, which is 
very dynamic and subject to considerable fluctuations in salinity and turbidity. Local coral 
species, such as Siderastrea radians, is able to tolerate salinity variance from 15-45 PSU and 
burial in sediment from 2-24 hours with little negative impact (Lirman and Manzello 2008). As 
longshore transport typically moves sand off hardbottom post-storm event relatively quickly, this 
and other related species can survive lesser levels of turbidity with few effects. The estimated 
direct and indirect impacts to hardbottom habitat resulting from the nearshore beach 
nourishment are summarized in Table 8-9. 
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Table 8-9. Estimated indirect and direct impacts to hardbottom habitat and estimated 
mitigation, resulting from the beach nourishment of Alternative 1 
Description Resource 

Impacted 
Estimated 
Raw Impact
Acreage 
(square feet) 
or (cubic 
yard)* 

Estimated 
Mitigation
Acreage 
Required with 
UMAM Multiplier
(square feet) 

Barefoot Beach Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

15,661.68 39,154.19 

Floodwall, Jetties, Pump Station, and 
Surge Barrier at Wiggins Pass 

Hardbottom 
(Indirect) 

217,800.00 544,500.00 

Jetties at Wiggins Pass Benthic 
Habitat/Sediment 
Transport* 

865,668.57 865,668.57 

Wiggins Pass Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

6,218.39 15,545.97 

Doctor's Pass Surge Barrier Hardbottom 
(Indirect) 

217,800.00 544,500.00 

Vanderbuilt Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

8,086.19 20,215.46 

Pelican Bay Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

10,937.74 27,344.36 

Clam Pass Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

3,533.27 8,833.17 

Park Shore Vegetated Dune - Beach 
Nourishment 

Hardbottom 
(Indirect) 

12,015.33 30,038.31 

Naples Vegetated Dune - Beach 
Nourishment (Planning Area 3) 

Hardbottom 
(Indirect) 

5,815.05 14,537.63 

Naples Vegetated Dune - Beach 
Nourishment (Planning Area 4) 

Hardbottom 
(Indirect) 

2,511.04 6,277.60 

Gordon Pass Hardbottom 
(Indirect) 

2,563.91 6,409.78 

The required amount of mitigation for adverse effects to hardbottom is estimated at this point, 
but would be determined by applying the UMAM, a model approved for USACE regional use in 
Florida and required by the State of Florida. This mitigation would include the construction of 
artificial reefs sufficient in size to compensate for the functional loss of hardbottom habitat as 
described in the Environmental Mitigation Plan. Reefs would be constructed adjacent to the 
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existing hardbottom community offshore of the Collier County. Based on consultation with 
NMFS, such reefs would be built with significant relief off the present bottom, but would be 
subtidal. Additionally, the artificial reef structures would be built with few projections, and placed 
far enough apart to avoid entangling sea turtles swimming along the shoreline. The estimated 
UMAM analysis and required onsite mitigation from the functional loss of hardbottom habitat 
would be fully determined during the PED Phase following the completion of detailed benthic 
surveys. The estimated UMAM analysis and type and quantity of anticipated onsite 
compensatory mitigation to offset the functional loss of hard bottom habitat (as well as other 
protected resources) is provided in the Environmental Mitigation Plan provided in the Appendix 
D, Environmental Appendix. 

The construction, maintenance, and operation of the structures and also the beach dredging 
and nourishment operations and mitigation projects would likely result in a disturbance effect to 
the fish where they will move away from the turbidity, noise, and visual disturbances. This could 
result in negative, temporary effect in their daily movement patterns, migration, or foraging in the 
Action Area. There is a slightly increased risk that a vessel interaction with fish species could 
occur with operation of vessel or dredging/dredged material placement equipment. A risk of a 
vessel strike would be low because of the very limited amount of time barges or vessels would 
be in the water associated with construction and maintenance of features and likely due to the 
limited speed of the vessels. It is estimated that during most operating conditions the barges 
would travel at a speed of approximately ten knots or less. Therefore, we would anticipate any 
potential vessel interactions with fish species to be highly unlikely and discountable. 

Construction of the NNBF reef structures near the Marco Island would cause minor, permanent 
alternations in bathymetry and hydrology due to their alteration of bottom conditions. This return 
to a more natural condition would result in a beneficial, minor impact to bathymetry and 
hydrology. 

In summary, for this alternative, direct and indirect impacts to EFH from dredging sand/borrow 
material include direct removal of benthic organisms; turbidity/siltation effects, including 
increased light attenuation from turbidity; noise disturbances to aquatic organisms; and 
alteration of hydrodynamic regimes and physical habitat. Impacts would be would be direct and 
indirect, adverse, temporary to permanent, and minor to moderate. Potentially affected habitats 
include live/hardbottom (including coral reef/coral colony), marine water column, and 
unconsolidated bottom areas. However, all hardbottom habitat impacts would be mitigated. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
For beach nourishment, impacts would be the same as have been described in Alternative 1. 
There would be impacts to EFH from dredging sand/borrow material include direct removal of 
benthic organisms; turbidity/siltation effects, including increased light attenuation from turbidity; 
noise disturbances to aquatic organisms; and alteration of hydrodynamic regimes and physical 
habitat. These impacts would be would be direct and indirect, adverse, temporary to permanent, 
and minor to moderate. Potentially affected habitats include live/hardbottom (including coral 
reef/coral colony), marine water column, and unconsolidated bottom areas. However, all 
hardbottom habitat impacts would be mitigated. 

For the structural portion of the project, proposed measures include surge barriers with sector 
gates three floodwalls, three tide gates, jetties, and pump stations. At the mouths of Doctors 
Pass and Wiggins Pass, two small inlets, there would be permanent surge barriers 
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approximately 12 feet above the water, with large gates in each. Doctors Pass is in a highly 
developed area and already has two jetties, so impacts to land use in this area would be very 
limited. There would also be two new jetties installed at Wiggins Pass. Wiggins Pass is a 
relatively naturalized inlet with no flood protection structures. There is much less development in 
the Wiggins Pass embayment; this area is dominated by mangrove communities along the 
shorelines, particularly near the inlet. Therefore, the proposed jetties, surge barrier, and 
floodwall would permanently alter habitats in their construction footprint. This area is currently 
mangrove wetlands. 

Impacts during construction. During construction of the surge barriers, sluice gate, and 
floodwalls would result in temporary, minor increases in TSS and turbidity and alterations in 
sediment deposition. Turbidity plumes generated during construction could cause some siltation 
of benthic communities, though these effects would be temporary and sediments would settle 
relatively quickly due to the high sand content of sediment in the ROI. Turbidity control and 
stormwater BMPs during construction would be used to mitigate temporary impacts to the extent 
practical though best management practices. If the construction equipment requires water 
placement, this would result in a temporary impact to local benthic habitat and on bathymetry 
and hydrology and associated fauna within the construction footprint and adjacent areas. This 
impact would be adverse, but minor and temporary. 

The construction and nourishment operations and mitigation projects would likely result in a 
disturbance effect to the fish species and invertebrate prey in the Action Area. Construction 
activities could also increase ambient noise to levels greater than baseline, which could cause a 
temporary disturbance effect to managed and unmanaged species in the ROI; noise levels 
would reduce to normal levels at night and after construction activities are completed. They 
would move away from the turbidity, noise, and visual disturbances. This could result in an 
adverse, but temporary effect in their daily movement patterns, migration, or foraging in the 
vicinity of the surge barriers and sluice gates in the Action Area. 

Impacts Post-Construction. Construction footprints of the surge barriers at Doctor’s and 
Wiggins Pass, jetties at Wiggins Pass, and of the floodwalls along Bonita Beach Road, Seagate 
Road, and Tamiami Trail would result in permanent loss of EFH habitat. Construction of the 
surge barriers, sluice gate, floodwalls, and associated pump stations would result in permanent 
alterations of sediment transport; flow patterns, tidal currents, and velocities permanent loss of 
benthic habitat. This impact would be permanent placement of structures in the water would 
directly impact the local benthic community within the structure footprint adverse, temporary and 
permanent, and moderate to benthic habitat, and impacts on bathymetry and hydrology that are 
minor to moderate. Changes to velocity would be anticipated to be adverse, temporary, and 
minor when surge barriers are in the open position (during non-storm conditions). Also, 
temporary to permanent alterations of sediment transport; flow patterns, tidal currents, and 
velocities would be expected. 

Because the gates would remain open other than for storm events, the inlets themselves would 
remain unobstructed, other than when the gates are closed; likewise, the sector gates would 
remain in open until a storm event would require them to be closed. However, during a storm 
event, the surge barriers and sluice gate would be closed, and they would block flows and 
restrict tidal exchange processes, and velocities would drop to zero near the surge barriers. This 
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would be expected to result in a potential decrease of salinity in the embayments behind the tide 
gates, particularly those behind Wiggins Pass, which holds the Delnor-Wiggins State Park 
natural barrier island area and associated undeveloped embayments, such as Little Hickory 
Bay. Doctor’s Pass has significant embayments as well, including Moorings Bay, Inner and 
Outer Doctors Bay and Venetian Bay. Although it is relatively uncertain and would depend on 
storm conditions, the closure would occur over an average time period of approximately five 
days (up to a maximum of approximately 10 days), during a major storm event. This would likely 
result in declines in water quality in the embayments, as salinity is expected to potentially 
decrease and nutrients would potentially increase, possibly to levels adverse to the local aquatic 
flora and fauna. Local alterations in salinity, TSS, turbidity, Dissolved Oxygen and dissolved 
nutrients (N) and (P), in turn, could potentially impact the local benthic community and also 
temporarily limit prey species availability. Impacts would be temporary and range from minor to 
potentially significant, depending on the time the surge barriers remained in the closed position 
and also the severity of the storm and environmental conditions such as temperature, rainfall, 
and wind that would occur during a storm. 

Following storm events, when the gates are reopened, a pulse of water with altered salinity, 
TSS, turbidity, sediment levels, nutrients, etc, could be potentially released into back-bay waters 
and the Gulf of Mexico. This plume has the potential to alter benthic habitats and the benthic 
species community in the back-bay and Gulf of Mexico. Motile species would potentially flush 
away from the plume impacts while mortality or stress impacts could occur to non-motile benthic 
species. Velocities would quickly return to normal, although the most upstream reaches would 
experience minor fluctuations as the hydraulics return to pre-closure conditions. Impacts would 
be temporary and range from minor to moderate from this release, depending on the time the 
surge barriers remained in the closed position and also the severity of the storm and 
environmental conditions such as temperature, rainfall, and wind that would occur during a 
storm. However, it would be expected that these waters would equilibrate rapidly with back-bay 
waters and the Gulf of Mexico. 

Water quality modeling for N, P, and TSS is being conducted to model these effects. 

There would be periodic testing of the surge barriers, sluice gate, and pump stations. Because 
these effects from this would be very temporary and for a much shorter duration, these would be 
expected to be minor. 

Sand deposition in the vicinity of the jetties at Wiggins Pass could potentially impact local 
bathymetry due to sediments infilling navigation channels, canals, or decreasing the depth of 
near shore waters where sediments from tide gate openings depositing. This plume has the 
potential to alter local hydrodynamics. It would be anticipated that the most substantive impacts 
would occur at the Wiggins Pass, an undeveloped and relative natural barrier island system. 
The barrier island sediment transport impacts would be severely impacted with the construction 
of the jetties and the surge barrier operations. It is anticipated that the surge barriers would trap 
sand on either side of substantively disrupting sediment transport processes both within the inlet 
itself and north and south of the inlet. The sand transport mitigation would serve to help 
redistribute sand north and south of the inlet bout would not fully mitigate sediment transport 
impacts within and east of the inlet in the barrier island system. 

Compensatory mitigation for potential impacts to hardbottom habitat resulting from the beach 
nourishment and the placement of the permanent structural measures would be anticipated. 
The estimated direct and indirect impacts to hardbottom habitat and mitigation resulting from the 
nearshore beach nourishment, the Wiggins Pass and Doctors Pass Surge Barriers, would be 

Page 323 



 

 

 
  

   
  

   
  

     
 

      
 

  
  

  
  

   

   
  

   
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

the same as for Alternative 1, and are summarized in Table 8-7. This mitigation would include 
the construction of artificial reefs sufficient in size to compensate for the functional loss of 
hardbottom habitat. Reefs would be constructed adjacent to the existing hardbottom community 
offshore of the Collier County. Based on initial consultation with NMFS, such reefs would be 
built with significant relief off the present bottom, but would be subtidal. Additionally, the artificial 
reef structures would be built with few projections, and placed far enough apart to avoid 
entangling sea turtles swimming along the shoreline. As previously indicated, the required 
amount of mitigation would be determined by applying the Uniform Mitigation Assessment 
Methodology (UMAM), a model approved for USACE regional use in Florida and required by the 
State of Florida. The estimated UMAM analysis and required onsite mitigation from the 
functional loss of hardbottom habitat would be fully determined during the PED Phase following 
the completion of detailed benthic surveys. The estimated UMAM analysis and type and 
quantity of anticipated onsite compensatory mitigation to offset the functional loss of hard 
bottom habitat (as well as other protected resources) is provided in the Environmental Mitigation 
Plan provided in the Appendix D, Environmental Appendix. 

In addition to the hardbottom impacts, construction and operations of the surge barriers and 
associated features and floodwalls would result in approximately 12 acres of direct and indirect 
permanent mangrove impacts, and approximately 1.1 acres of indirect adverse effects to SAV, 
which provide nursery habitat for the EFH. These impacts are summarized below and are 
further described in the wetland section of this report. 
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Table 8-10. Impacts to Hardbottom Habitat 
Description Estimated 

Raw Impact
Acreage 
(square feet) 
or (cubic 
yard)* 

Estimated 
UMAM 
Mitigation
Ratio 

Resource 
Impacted 

Estimated 
Mitigation
Acreage 
Required 
with UMAM 
Multiplier
(square feet) 

Floodwall and Surge 
Barriers at Bonita Beach 
Road 

98.66 2.50 Mangove (Direct) 246.65 

Floodwall and Surge 
Barriers at Bonita Beach 
Road - East Surge Barrier 

66,895.30 2.50 Mangrove 
(Indirect) 

167,238.25 

Floodwall and Surge 
Barriers at Bonita Beach 
Road - East Surge Barrier 

47,961.00 2.20 Seagrass 
(Indirect) 

105,514.20 

Floodwall, Jetties, Pump 
Station, and Surge
Barrier at Wiggins Pass 

257,140.20 2.50 Mangrove 
(Direct) 

642,850.50 

Floodwall, Jetties, Pump 
Station, and Surge
Barrier at Wiggins Pass 

118,070.00 2.50 Mangrove 
(Indirect) 

295,175.00 

Floodwall at Tamiami 
Trail 

4,263.70 2.5 Mangrove 
(Direct) 

10,659.25 

Floodwall at Tamiami 
Trail 

43,560.00 2.5 Mangrove 
(Indirect) 

21,780.00 

Seagate Drive Sluice
Gate 

15246 2.5 Mangrove 
(Direct) 

38115 

Onsite compensatory mitigation consisting of mangrove plantings would be conducted to offset 
mangrove functional loss, in accordance with the Environmental Mitigation Plan provided in the 
Appendix D, Environmental Appendix. The construction of the surge barriers and associated 
features including pump stations and jetties would result in the permanent loss of approximately 
five acres of open water EFH; habitat loss would occur in the open water estuarine back-bay 
habitats and sandy open water habitats flanking the Gulf of Mexico. 

Closure of the storm surge barriers and sluice gate could result in a trapping effect, by impeding 
passage of fish and prey species that have the potential to be in the Action Area. This could 
potentially affect their daily movement patterns, migrations in and out of the Action area, and 
potentially could also impact their foraging in the Action Area. However, with the surge barrier 
and sluice gate in the open position more than approximately 80 percent of the time we would 
not anticipate trapping to substantively impact daily movement patterns, foraging, or migrations. 
Crushing or pinning of fish during closures of the surge barriers and sluice gate would be 
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unlikely as it would be anticipated that fish would likely flush from area during gate operations. 
Construction of the in-water structural measures may increase flow velocities by limiting the 
area where tidal ebb and flow could occur. Increased flow velocities may impede fish passage 
into or out of upstream waters, however, the extent of this effect is uncertain at this time. We 
would not expect entrainment of adult or juvenile fish when the pumping stations are running for 
the surge barriers and floodwalls. This is because the pipes would be fitted with trash prevention 
devices that have grates that are approximately three inches in size which would prevent 
entrainment of any fish due to the size of the grates. 

In summary, there would be direct and indirect effects to EFH, including seagrass, mangroves, 
and coral reef/life/hardbottom habitats, as well as managed species and fish resources, that 
would be adverse and moderate to potentially significant. As indicated, however, water quality 
modeling is ongoing to further define the impact of the gate closures, and mitigation would be 
conducted for all hardbottom and wetland habitat impacts. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Impacts would be as those described in Alternative 1. Direct and indirect impacts to EFH and 
managed and unmanaged species and their prey, would result from dredging sand/borrow 
material, that include direct removal of benthic organisms; turbidity/siltation effects, including 
increased light attenuation from turbidity; noise disturbances to aquatic organisms; and 
alteration of hydrodynamic regimes and physical habitat. Impacts would be would be direct and 
indirect, adverse, temporary to permanent, and minor to moderate. Potentially affected habitats 
include live/hardbottom (including coral reef/coral colony), marine water column, and 
unconsolidated bottom areas. However, all hardbottom habitat impacts would be mitigated. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
The effects of this alternative would be a combination of the above, as follows. This alternative 
would have the same effects as Alternative 2. There would be direct and indirect effects to EFH, 
including seagrass, mangroves, and coral reef/life/hardbottom habitats, as well as managed 
species and fish resources, that would be adverse and moderate to potentially significant. As 
indicated, however, water quality modeling is ongoing to further define the impact of the gate 
closures, and mitigation would be conducted for all hardbottom and wetland habitat impacts. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
The effects of this alternative would be the same as Alternatives 2 and 4. There would be direct 
and indirect effects to EFH, including seagrass, mangroves, and coral reef/life/hardbottom 
habitats, as well as managed species and fish resources, that would be adverse and moderate 
to potentially significant. As indicated, however, water quality modeling is ongoing to further 
define the impact of the gate closures, and mitigation would be conducted for all hardbottom 
and wetland habitat impacts. 
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8 . 1 1 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  E F H  a n d  F i s h  R e s o u r c e s  
Best Management Practices to ensure that land use in the ROI is impacted to a lesser extent 
are: 

1. Conduct noise generating work in a way that minimizes acoustic effects and avoids 
injury to managed/unmanaged species and their habitat. 

2. Avoid placing staging areas or structural measures in the water. 

3. Limit the amount and extent of turbidity and sedimentation by using appropriate 
sedimentation and turbidity controls such as silt curtains, settling basins, cofferdams, 
operational modifications such as conducting the work at low tide, and/or other 
equivalent sediment control measures as appropriate and in accordance with the 
approved Storm Water Pollution Prevention Plan. 

4. Stabilize disturbed areas immediately whenever any clearing, grading, excavating, or 
other land-disturbing activities have permanently ceased on any portion of the site, or 
temporarily ceased on any portion of the site and would not resume for a period 
exceeding 14 days. 

5. Apply nutrients to landscaping areas in accordance with manufacturer's 
recommendations and do not apply nutrient during rainfall events. 

6. Inspect stormwater water BMPs and potential risks to stormwater (e.g. material 
stockpiles, silt fences, etc.) (i) at least once every four business days or (ii) at least once 
every five business days and no later than 48 hours following a measurable storm event. 
In the event that a measurable storm event occurs when there are more than 48 hours 
between business days, the inspection shall be conducted on the next business day. 

7. Minimize the amount of new impervious surfaces, and incorporate stormwater controls to 
minimize pollutants in aquatic habitats. 

8. Remove cofferdams or other diversion structures only after water quality is consistent 
with ambient levels outside the structure. 

9. Ensure that construction vessels/barges are operated in adequate water depths to avoid 
propeller scour and grounding at all tides. Use shallow draft vessels that maximize the 
navigational clearance between the vessel and the benthos in shallow areas. 

8 . 1 1 . 2  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present and reasonably foreseeable future projects within the 
Study Area. Regardless, if the above referenced alternatives are implemented, a myriad of 
local, state, and federal projects and studies with sea level rise and climate change resiliency 
efforts from governmental and non-profit agencies will continue to be studied and implemented. 
Resilience efforts that include construction and the use of mobile construction equipment would 
temporarily contribute to noise and vibration impacts; however, these impacts would be 
negligible, temporary and phased across years. 
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Collier County within the ROI has many ongoing private and government funded construction 
projects, including various construction improvements to existing businesses and residences, 
and ongoing roadway improvements conducted by the Florida Department of Transportation 
(FDOT) which all necessitate the use of heavy construction equipment which can also 
temporarily impact noise and vibration levels. 

There would be some potential cumulative impacts associated with other dredging actions and 
climate change and potentially other borrowing activities, which would negatively affect benthic 
habitat, EFH and fishery resources. Rising waters, increasing water temperature and alterations 
of basic water chemistry due to climate change could negatively alter the local water quality as 
well as the water quality from the OCS borrow site area. An increasing number of major 
storms/year would cause more closures of the tide gates as climate change and its impacts 
progress over time. Increasing sea levels may require a higher amount of sand to maintain 
desired elevation above MLW. 

Previous beach nourishment, dredging and sand transport mitigation projects in the Action Area 
have resulted in noise and disturbance impacts as well as temporary loss of foraging habitat. 
Disturbance impacts may have resulted in alterations in normal foraging or migratory behaviors. 
Past, current, and future vessel interactions have the potential to result in injury or mortality to 
migratory or foraging managed and unmanaged fish or associated prey fish species. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. The project may be influenced by 
climate change, but the project itself would not increase the impacts of climate change. While 
there would be some potential cumulative impacts with overall impacts would be as those 
described in each respective alternative section, implementation of Alternative 4A would not 
predicted to substantially cumulatively or synergistically interact with climate change and/or 
effects from other actions in the Action Area, with respect to EFH and fishery resources. 

8 . 1 2  S P E C I A L  S T A T U S  S P E C I E S  

For this section, impacts for the following special status species are described: 

• Federally listed species and critical habitats under the jurisdiction of the U.S. Fish and 
Wildlife Service (USFWS) 

• Federally listed species under the jurisdiction of the National Marine Fisheries Service 
(NMFS) 

• State listed species 
• Marine mammals 
• Migratory birds 

Please refer to the Environmental Appendix, Appendix D for the Endangered Species Act, 
Section 7 Biological Assessments that describe impacts to federally listed species and critical 
habitats. 
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N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 

Planned developments in the ROI or Action Area (for this section the terms ROI and Action Area 
are used interchangeably) would continue. Disturbances, noise, and habitat loss from past and 
planned future projects would continue to impact special status species. Collier County would 
continue coastal and climate resiliency efforts, including improving stormwater treatment and 
control, removal of septic systems, and continued maintenance projects. Planned roadway 
improvements and residential and commercial developments would continue in the Action Area. 
These planned projects could result in increased development, habitat loss, and disturbance 
and noise impacts to special status species. 

Predicted climate change impacts, such as increased ocean temperatures, ocean acidification, 
sea level rise, and changes in currents, upwelling, and weather patterns, have the potential to 
affect the nature and character of the estuarine and coastal ecosystem in the Action Area. 
Waters would continue to rise in the Gulf of Mexico and tributary waters in Collier County, which 
would impact Collier County by increased flooding, including both nuisance and during/after 
major storm events as well as altering the basic water chemistry of the Gulf of Mexico and 
tributary water in the Action Area. Waters are likely to become warmer, and possibly more 
saline due to a larger oceanic input. At the same time, precipitation may increase, which unless 
runoff is controlled, will likely cause Harmful Algal Blooms (HABs) to become more frequent, 
potentially affecting aquatic special status species. Higher water temperatures will threaten 
many coral species in the Action Area, as they are now near their upper thermal limit and will 
likely experience more coral bleaching events and die-offs. This could potentially affect special 
status species such as sea turtles and giant manta rays that frequent these habitats. More 
acidic ocean waters will inhibit any marine life that deposits calcium carbonate as a shell, 
including corals, mollusks, and coralline algae. Submerged Aquatic Vegetation species may not 
be able to tolerate more frequent HABs as well as higher water temperatures. Local benthic 
species may be displaced as more southern species migrate north as water temperatures 
become favorable to them. Overall the climatic changes would potentially result in displacement 
of terrestrial special status species to higher upland habitats. In addition, climatic changes may 
result in altered habitats and prey populations further adversely impacting special status 
species. It is anticipated that special status species would experience adverse impacts due to 
climate change and possibly increasing human population in the Biscayne Bay watershed. 

The No Action/Future Without Project Alternative would be anticipated to have no impact on 
special status species. No construction activities would occur with this alternative, and no 
impacts would occur. The No Action/Future Without Project Alternative is not predicted to 
substantially cumulatively or synergistically interact with climate change and/or other cumulative 
effects. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Because this alternative only includes borrow dredging and beach nourishment and lacks the 
other nonstructural, structural, and critical infrastructure features, this impact would have 
comparatively less impacts to special status species than the other alternatives. Without any of 
the back-bay project features, the Action Area would not be located in American alligator 
habitat. For Alternative 1 there would be no impacts to the American alligator. Impacts to 
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Special Status Species resulting from dredging and beach nourishment and sand transport 
mitigation would be those as described in Alternative 4A. Without the surge barriers (and 
associated features) and sluice gate features and nonstructural features there would be no 
anticipated impacts to wood stork habitat and therefore, there would be no anticipated effects to 
wood storks. For the remaining special status species, while we would anticipate less overall 
impacts as compared to the other action alternatives, the overall impact findings would be as 
those described for Alternative 4A. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Impacts to special status species resulting from dredging, beach nourishment and construction 
operation, and maintenance of structural features would be as those described in Alternative 
4A. Because this alternative does not include floodproofing of critical infrastructure and 
nonstructural features, there would be slightly less potential disturbance to terrestrial special 
status species as compared to Alternative 4A. However, because the nonstructural sites would 
not be preferred habitats by special status species, this alternative would have the same overall 
impact findings as those described for Alternative 4A. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Impacts to Special Status Species resulting from dredging and beach nourishment and 
nonstructural measures would be those as described in Alternative 1 but with a slightly higher 
level of disturbance and noise impacts for terrestrial special status species as compared to 
Alternative 1. However, because the nonstructural sites would not be preferred habitats by 
special status species, this alternative would have the same overall impact findings as those 
described for Alternative 1. 

A l t e r n a t i v e  4 :  C o m b i n a t i o n  o f  J u s t i f i e d  S t r u c t u r a l  a n d  N o n -
S t r u c t u r a l  M e a s u r e s ,  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  f r o m  
A 1 - A 3  
Impacts would be as those described for Alternative 4A except there would potentially be 
slightly more disturbance to avian and terrestrial special status species in Planning Area 4; 
however impact levels would be as those described in Alternative 4A. 

8 . 1 3  F E D E R A L L Y  L I S T E D  S P E C I E S  U N D E R  T H E  J U R I S D I C T I O N  
O F  T H E  U . S .  F I S H  A N D  W I L D L I F E  S E R V I C E  

8 . 1 3 . 1  B i r d s  

P i p i n g  P l o v e r  
Piping plovers have the potential to overwinter in the Action Area; piping plovers have the 
potential to rest, forage and/or migrate through the Action Area but do not currently breed in the 
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Action Area. 
Construction, operations, and maintenance of features throughout the Action Area from the 
Outer Continental Shelf to the shoreline habitats has the potential to impact piping plover flight 
and foraging behaviors. Noise and visual disturbances during construction and maintenance 
could produce disturbance effects, flushing piping plovers from overwintering habitat. This 
could potentially result in temporary disturbances to feeding, resting, or migratory patterns. 
The beach nourishment would result in approximately 9.5 miles of temporary impacts to the 
beach berm/dune habitats which would temporarily disrupt piping plover overwintering habitat 
including resting and foraging habitat. The localized sediment disturbances caused by beach 
nourishment and aquatic construction and operations have the potential to affect the foraging 
success of the piping plover. This could potentially impact prey species availability to piping 
plovers. The placement of the sand on the existing beaches would be anticipated to temporarily 
reduce prey invertebrate populations that are important for piping plover foraging. However we 
would anticipate prey populations to recover rapidly, approximately within three years following 
beach nourishment events. 
The construction of the Wiggins Pass Surge Barrier and associated features including the 
concrete features in the beach berm/dune system north and south of the surge barrier, and the 
jetties would result in the permanent loss of piping plover overwintering habitat that consists of 
high quality foraging habitat for piping plovers. The jetties would permanently disrupt the 
natural sand transport in the barrier island system as well. The construction of the Doctors 
Pass Surge Barrier and associated features including potentially concrete features in the 
beach/dune system north and south of the surge barrier would result in the result of the 
permanent loss of piping plover overwintering habitat as well. The overall permanent loss of 
habitat would be approximately five acres for the Wiggins Pass Surge Barrier and associated 
features and approximately one acre for the Doctor’s Pass Surge Barrier and associated 
features. Closure and opening of the storm surge barriers has the potential to result in 
upstream and downstream shifts in salinity, temperature, dissolved oxygen, and nutrients 
which could also temporarily limit prey species availability. The pump station for the Wiggins 
Pass Surge Barrier would also temporarily disrupt the beach habitat and sand transport in the 
immediate vicinity of the discharge pipe that would discharge flows to the Gulf of Mexico. 
Mitigation for the sand transport impacts would consist of redistributing of the sand and would 
provide for a more natural sand distribution in the barrier island, however, the mitigation itself 
would also create a temporary and recurring disturbance impact to the piping plovers, 
invertebrate prey populations, and piping plover overwintering habitat. The planting of the 
vegetated dune would also create a temporary and recurring disturbance as well to the piping 
plovers as well that may result in flushing of the piping plovers and disruption of foraging, 
resting, and/or migratory behaviors. 
Overall impacts to piping plovers and piping plover overwintering habitat would be negative and 
range from temporary to permanent impacts that are minor to moderate. 
Implementation of Alternative 4A would not include beach nourishment or any structural 
features in the designated Piping Plover Critical Habitat. Therefore, there would be no 
anticipated adverse modification of Piping Plover Critical Habitat. 

Cumulative Impacts 
There are a multitude of past, present and reasonably foreseeable future projects within the 
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Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in 
the Action Area have resulted in noise and disturbance impacts to piping plovers as well as 
temporary loss of overwintering habitat including foraging and resting habitat. The previous 
construction of the jetties at the Doctor’s Pass has resulted in permanent loss of piping plover 
overwintering habitat and negative impacts to natural sediment transport processes in the 
Action Area. Past and existing public usage of the beaches in the Action Area result in 
disturbances and noise impacts to overwintering piping plovers that are using this area as 
overwintering habitat. 
A myriad of projects and studies with sea level rise and climate change resiliency efforts would 
continue to be studied and implemented. Resilience efforts that include construction and the 
use of mobile construction equipment would temporarily contribute to potential disturbance and 
noise impacts. 
Collier County has many ongoing funded construction projects including various construction 
improvements to existing businesses and residences, and ongoing roadway improvements 
conducted by the Florida Department of Transportation (FDOT) which all necessitate the use of 
heavy construction equipment which can also temporarily impact noise and vibration levels. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, 
the risk from coastal inundation will rise in the Action Area. However, implementation of 
Alternative 4A would not predicted to substantially cumulatively or synergistically interact with 
climate change and/or effects from other actions in the Action Area, with respect to noise and 
vibration levels. Cumulative impacts would be negative and range from temporary to 
permanent impacts that are minor to moderate. 
Therefore, the implementation of Alternative 4A may affect and is likely to adversely 
affect the piping plover. There would be no adverse modification of Piping Plover 
Critical Habitat. 

R e d  K n o t  
Red knots have the potential to forage and migrate through the Action Area; red knots have the 
potential to rest, forage, and/or migrate or stopover through the Action Area but do not currently 
breed in the Action Area. 
Construction, operations, and maintenance of features from the Outer Continental Shelf to the 
shoreline habitats has the potential to impact red knot flight and foraging behaviors. Noise 
generated during construction and maintenance could produce disturbance effects, flushing red 
knots from overwintering or stopover habitat. This could potentially result in temporary 
disturbances to feeding, resting, or migratory patterns. 
The beach nourishment would result in approximately 9.5 miles of temporary impacts to the 
beach berm/dune habitats which would temporarily disrupt red knot overwintering and stopover 
habitat including resting and foraging habitat. The localized sediment disturbances caused by 
beach nourishment and aquatic construction and operations have the potential to affect the 
foraging success of the red knot. This could potentially impact prey species availability to red 
knots. The placement of the sand on the existing beaches would be anticipated to temporarily 
reduce prey invertebrate populations that are important for foraging. However we would 
anticipate prey populations to recover rapidly, approximately within three years following beach 
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nourishment events. 
The construction of the Wiggins Pass Surge Barrier and associated features including the 
concrete features in the beach berm/dune system north and south of the surge barrier, and the 
jetties would result in the permanent loss of red knot overwintering habitat that consists of 
important foraging habitat for red knots. The jetties would permanently disrupt the natural sand 
transport in the barrier island system as well. The construction of the Doctors Pass Surge 
Barrier and associated features including potentially concrete features in the beach/dune 
system north and south of the surge barrier would result in the result of the permanent loss of 
red knot habitat as well. The overall permanent loss of habitat would be approximately five 
acres for the Wiggins Pass Surge Barrier and associated features and approximately one acre 
for the Doctor’s Pass Surge Barrier and associated features. Closure and opening of the storm 
surge barriers has the potential to result in upstream and downstream shifts in salinity, 
temperature, dissolved oxygen, and nutrients which could also temporarily limit prey species 
availability. The pump stations for the Wiggins Pass Surge Barrier would also temporarily 
disrupt the beach habitat and sand transport in the immediate vicinity of the discharge pipe that 
would discharge flows to the Gulf of Mexico. 
Mitigation for the sand transport impacts would consist of redistributing of the sand would to 
provide for a more natural sand distribution, however, the mitigation itself would also create a 
temporary and recurring disturbance impact to the red knots, invertebrate prey populations, 
and red knot overwintering habitat. The planting of the vegetated dune would also create a 
temporary and recurring disturbance as well to the red knots as well that may result in flushing 
of the red knots and disruption of foraging, resting, and/or migratory behaviors. 
Overall impacts to red knots and red knot overwintering habitat would be negative and range 
from temporary to permanent impacts that are minor to moderate. 

Cumulative Impacts 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in 
the Action Area have resulted in noise and disturbance impacts to red knots as well as 
temporary loss of overwintering habitat including foraging and resting habitat. The previous 
construction of the jetty system at the Doctor’s Pass has resulted in permanent loss of red knot 
overwintering habitat and negative impacts to natural sediment transport processes in the 
Action Area. Past and existing public usage of the beaches in the Action Area result in 
disturbances and noise impacts to overwintering red knots that are using this area as 
overwintering habitat. 
A myriad of projects and studies with sea level rise and climate change resiliency efforts would 
continue to be studied and implemented. Resilience efforts that include construction and the 
use of mobile construction equipment would temporarily contribute to potential disturbance and 
noise impacts. 
Collier County has many ongoing funded construction projects including various construction 
improvements to existing businesses and residences, and ongoing roadway improvements 
conducted by the FDOT which all necessitate the use of heavy construction equipment which 
can also temporarily impact noise and vibration levels. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
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accelerating relative sea level rise, and an increase in the frequency and strength of storms, 
the risk from coastal inundation will rise in the Action Area. However, implementation of 
Alternative 4A would not predicted to substantially cumulatively or synergistically interact with 
climate change and/or effects from other actions in the Action Area, with respect to noise and 
vibration levels. Cumulative impacts would be negative and range from temporary to 
permanent impacts that are minor to moderate. 
Therefore, the implementation of Alternative 4A may affect and is likely to adversely 
affect the red knot. 

W o o d  S t o r k  
Wood storks have the potential to rest, forage and migrate through the Action Area but are not 
known to nest in the Action Area. There is no known wood stork nesting in the Action Area 
(USFWS 2020a). 
Construction, operations, and maintenance have the potential to impact wood stork flight and 
foraging behaviors. Noise generated during construction and maintenance could produce 
disturbance effects, flushing wood storks. This could potentially result in temporary 
disturbances to feeding, resting, or migratory patterns. 
Construction and management of the surge barriers and associated features and floodwalls 
would result in approximately 11.6 acres of direct and indirect permanent mangrove impacts. 
Mangroves provide potential resting, loafing, and roosting habitat for wood storks. In addition, 
shallow aquatic sites in the back-bay habitats (approximately less than 60 centimeters) such as 
those fringing mangrove habitats provide potential foraging habitats for wood storks as well. 
The construction and operation of the surge barriers has the potential to result in upstream and 
downstream shifts in salinity, temperature, dissolved oxygen, and nutrients which could also 
negatively affect local prey species communities and temporarily limit prey species availability 
for wood storks. 
Because of the disturbance impacts and permanent impacts to mangrove habitats we would 
anticipate impacts to wood storks to be negative, temporary to permanent, and range from 
minor to moderate. 

Cumulative Impacts 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Past and existing boating in the Action Area results in disturbances and noise 
impacts to wood storks. Previous development and loss of mangrove habitat has resulted in 
the loss of foraging and resting habitats for the wood stork. 
A myriad of projects and studies with sea level rise and climate change resiliency efforts would 
continue to be studied and implemented. Resilience efforts that include construction and the 
use of mobile construction equipment would temporarily contribute to potential disturbance and 
noise impacts. 
Collier County has many ongoing funded construction projects including various construction 
improvements to existing businesses and residences, and ongoing roadway improvements 
conducted by the FDOT which all necessitate the use of heavy construction equipment which 
can also temporarily impact noise and vibration levels. 
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Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, 
the risk from coastal inundation will rise in the Action Area. However, implementation of 
Alternative 4A would not predicted to substantially cumulatively or synergistically interact with 
climate change and/or effects from other actions in the Action Area, with respect to noise and 
vibration levels. Cumulative impacts would be negative and range from temporary to 
permanent impacts that are minor to moderate. 
Therefore, the implementation of Alternative 4A may affect, and is likely to adversely 
affect the wood stork. 

8 . 1 3 . 2  M a m m a l s 

W e s t  I n d i a n  M a n a t e e  
Closure of the storm surge barriers and sluice gate could result in a trapping effect, by 
impeding passage to manatees that have the potential to be in the Action Area. This could 
potentially affect their daily movement patterns, migrations in and out of the Action area, and 
potentially could also impact their foraging in the Action Area. However, with the surge barrier 
and sluice gate in the open position more than 80 percent of the time we would not anticipate 
trapping to substantively impact daily movement patterns, foraging, or migrations Any trapping 
impacts resulting from the structural operations would be anticipated to be insignificant. Prior to 
closure of the surge barriers and sluice gate, a visual inspection (or equivalent protection) 
would be conducted to ensure no crushing or trapping of manatees would occur. We would not 
expect any manatee mortality associated with the surge barrier and sluice gate operations and 
this would be a temporary affect as the storm surge barriers and tidal gates would not likely be 
closed for a period of more than a week at a time. We would not expect entrainment of 
manatees when the pumping stations are running for the storm surge barriers and floodwalls. 
This is because the pipes would be fitted with trash prevention devices that have grates that 
are approximately three inches in size which would prevent entrainment of any manatees due 
to the size of the grates. Any potential impacts to manatees anticipated with the structural 
features and operations would be anticipated to be insignificant. 
The construction, operation, and maintenance of the structures may result in the permanent 
loss of SAV that would affect the foraging habitat for manatees in the back-bay habitats. We 
would anticipate approximately 1.1 acres of seagrass impacts, however, any potential impacts 
would be fully mitigated with onsite compensatory mitigation. Any potential foraging impacts 
would be insignificant. 
The construction, maintenance, and operation of the structures would likely result in a 
disturbance effect to the manatees where they will move away from the turbidity, noise, and 
visual disturbances. This could result in a negative, temporary effect in their daily movement 
patterns, migration, or foraging in the Action Area. However, any potential impacts would be 
anticipated to be insignificant. Most impacts would be in the back-bay and nearshore habitats 
in Collier County, however, manatees can occasionally occur in the more offshore habitats in 
the Outer Continental Shelf. 
There is a slightly increased risk that a vessel interaction with a manatee could occur with 
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operation of vessel or dredging/dredged material placement equipment in waters where 
manatees are known to occur. A risk of a vessel strike would be low because of the very limited 
amount of time barges or vessels would be in the water associated with construction and 
maintenance of features and likely due to the limited speed of the vessels. It is estimated that 
during most operating conditions the barges would travel at a speed of approximately 10 knots 
or less. Therefore, we would anticipate any potential vessel interactions with manatees to be 
highly unlikely and discountable. 
Overall impacts to manatees would be negative and range from temporary to permanent 
impacts that are minor. 

Cumulative Effects 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Past, current, and future boating in the Action Area has resulted in negative 
manatee interactions; vessel collisions are the leading cause of manatee mortality. Previous 
development and loss of SAV has resulted in temporary to permanent impacts in loss of 
foraging habitats. Previous beach nourishment, dredging and sand transport mitigation projects 
in the Action Area have resulted in potential noise and disturbance impacts. Past and existing 
public usage of the beaches and other areas where manatees are potentially found in the 
Action Area result in disturbances and noise impacts to manatees. 
A myriad of projects and studies with sea level rise and climate change resiliency efforts would 
continue to be studied and implemented. Resilience efforts that include construction and the 
use of mobile construction equipment would temporarily contribute to potential disturbance and 
noise impacts. 
Collier County has many ongoing funded construction projects including various construction 
improvements to existing businesses and residences, and ongoing roadway improvements 
conducted by the FDOT which all necessitate the use of heavy construction equipment which 
can also temporarily impact noise and vibration levels. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, 
the risk from coastal inundation will rise in the Action Area. However, implementation of 
Alternative a4 would not predicted to substantially cumulatively or synergistically interact with 
climate change and/or effects from other actions in the Action Area, with respect to noise and 
vibration levels. Cumulative impacts would be negative and range from temporary to 
permanent impacts that are minor. 
Therefore, implementation of Alternative 4A may affect, but is not likely to adversely 
affect the West Indian Manatee. There would be no anticipated adverse modification of 
critical habitat. 
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8 . 1 3 . 3  R e p t i l e s  

A m e r i c a n  A l l i g a t o r  a n d  A m e r i c a n  C r o c o d i l e  
Closure of the storm surge barriers and the sluice gate could potentially result in a trapping 
effect, by impeding passage to alligator and crocodiles that have the potential to be in the 
Action Area. This could potentially affect their daily movement patterns, migrations in and out of 
the Action area, and potentially could also impact their foraging in the Action Area. 
Because of the potential negative water quality effects, the prey base for alligators and 
crocodiles may be negatively affected which could potentially limit foraging opportunities in the 
Action Area and potentially while crocodiles are trapped behind the storm surge barriers. The 
construction, operation, and maintenance of the structures may result in the loss of foraging 
habitat for alligators and crocodiles. 
However, with the surge barrier and sluice gate in the open position more than 80% of the time 
we would not anticipate trapping to substantively impact daily movement patterns, foraging, or 
migrations of crocodiles Any trapping impacts resulting from the structural operations would be 
anticipated to be insignificant. Prior to closure of the surge barriers and sluice gate, a visual 
inspection (or equivalent protection) would be conducted to ensure no crushing or trapping of 
alligators or crocodiles. We would not expect any alligator or crocodile mortality associated with 
the surge barrier and sluice gate operations and this would be a temporary affect as the storm 
surge barriers and tidal gates would not likely be closed for a period of more than a week at a 
time. We would not expect entrainment of manatees when the pumping stations are running for 
the storm surge barriers and floodwalls. This is because the pipes would be fitted with trash 
prevention devices that have grates that are approximately three inches in size which would 
prevent entrainment of any manatees due to the size of the grates. Any potential impacts to 
alligators or crocodiles anticipated with the structural features and operations would be 
anticipated to be insignificant. 
The construction, maintenance, and operation of the structures will likely result in a disturbance 
effect to alligators and crocodiles where they will move away from the turbidity, noise, and 
visual disturbances. However, any anticipated impacts would be insignificant. 
With implementation of the Preferred Alternative, there is a slightly increased risk that a vessel 
interaction with an alligator or crocodile could occur as we would have barges used to construct 
the features in waters where crocodiles are known to occur. A risk of a vessel strike would be 
low because of the very limited amount of time barges or vessels would be in the water 
associated with construction and maintenance of features and likely due to the limited speed of 
the vessels. It is estimated that during most operating conditions the barges would travel at a 
speed of approximately 10 knots or less. Therefore, we would anticipate any potential vessel 
interactions with crocodiles to be highly unlikely and discountable. 
We would not expect entrainment of alligators or crocodiles when the pumping stations are 
running for the storm surge barriers and floodwalls. This is because the pipes would be fitted 
with trash prevention devices that have grates that are approximately three inches in size 
which would prevent entrainment of any due to the size of the grates. 
Overall impacts to alligators and crocodiles would be negative and range from temporary to 
permanent impacts that are minor. 
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Cumulative Impacts 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Past, current, and future boating in the Action Area has the potential to result in 
alligator and/or crocodile interactions. Previous beach nourishment, dredging and sand 
transport mitigation projects in the Action Area have resulted in potential noise and disturbance 
impacts. Past and existing public usage of potential habitats result in disturbances and noise 
impacts. 
A myriad of projects and studies with sea level rise and climate change resiliency efforts would 
continue to be implemented. Resilience efforts that include construction and the use of mobile 
construction equipment would temporarily contribute to potential disturbance and noise 
impacts. 
Collier County has many ongoing funded construction projects including various construction 
improvements to existing businesses and residences, and ongoing roadway improvements 
conducted by the FDOT which all necessitate the use of heavy construction equipment which 
can also temporarily impact noise and vibration levels. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, 
the risk from coastal inundation will rise in the Action Area. However, implementation of 
Alternative 4A would not predicted to substantially cumulatively or synergistically interact with 
climate change and/or effects from other actions in the Action Area, with respect to noise and 
vibration levels. Cumulative impacts would be negative and range from temporary to 
permanent impacts that are minor. 
Therefore, implementation of the Alternative 4A may affect but is not likely adversely 
affect the American alligator or American crocodile. 

S e a  T u r t l e s  
The recurring beach nourishment would result in temporary but recurring impacts to nesting 
loggerheads and green sea turtles and their associated habitat including designated 
Loggerhead See Turtle Critical Habitat. The beach nourishment would result in approximately 
9.5 miles of temporary impacts to sea turtle habitat with approximately 7.55 miles being located 
in designated Loggerhead Sea Turtle Critical Habitat. Both loggerhead and green sea turtles 
are known to repeatedly nest in relatively high frequencies in the Action Area and therefore, 
would be most likely affected from the beach nourishment and dune plantings. While nesting of 
the Kemp’s ridley, leatherback, and hawksbill sea turtles would not be likely based on the 
historic nesting record in the Action Area, we have included potential nesting impacts for these 
species as well as sea turtles are known to occasionally nest in atypical locations and because 
of the potential extensive nesting habitat found in the Action Area. Also, this action is 
anticipated to occur intermittently for a period of 50 years so during that timeframe, sea turtle 
nesting preferences and densities are subject to shift over time. Potential impacts to nesting 
sea turtles and sea turtle habitat from beach nourishment and dune vegetation plantings would 
be minimized by following the Reasonable and Prudent Measures and Terms and Conditions 
as described in the Shore Protection Activities along the Coast of Florida Statewide 
Programmatic Biological Opinion shall be followed (USFWS 2015). However, even with 
implementation of these mitigation/best management practices some limited sea turtle take 
would be potentially anticipated as described in the USFWS (2015). Even with following the 
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extensive mitigation measures/best management practices including extensive monitoring, 
optimized sand pumping operations (to minimize impacts to nesting turtles), nest relocation, 
minimized lighting, and use of adequate quality sand for beach nourishment, impacts would still 
be anticipated to be negative resulting from the beach nourishment activities for listed sea 
turtles. 
The construction of the Wiggins Pass Surge Barrier and associated features including the 
concrete features in the beach berm/dune system north and south of the surge barrier, and the 
jetties would result in the permanent loss of sea turtle nesting habitat including designated 
Loggerhead Sea Turtle Critical Habitat. The pump stations for the Wiggins Pass Surge Barrier 
would also temporarily disrupt the beach habitat and sand transport in the immediate vicinity of 
the discharge pipe that would discharge flows to the Gulf of Mexico. The jetties and operation 
of the pump station would permanently disrupt the natural sand transport in the barrier island 
system as well potentially affecting the beach berm contours north and south of the jetty 
system. The construction of the Doctors Pass Surge Barrier and associated features including 
potentially concrete features in the beach/dune system north and south of the surge barrier 
would result in the result of the permanent loss of sea turtle nesting habitat. The overall 
permanent loss of sea turtle nesting habitat would be approximately five acres for the Wiggins 
Pass Surge Barrier and associated features and approximately one acre for the Doctor’s Pass 
Surge Barrier and associated features. The five acres of impacts resulting from the Wiggins 
Pass Surge Barrier and associated features is located in designated Loggerhead Sea Turtle 
Critical Habitat. 
Mitigation for the sand transport impacts would consist of redistributing of the sand would to 
provide for a more natural sand distribution, however, the mitigation itself would also create a 
temporary and recurring disturbance impact to nesting sea turtles and their associated habitat 
including designated Loggerhead Sea Turtle Critical Habitat. 
Overall impacts to listed sea turtles would be negative and range from temporary to permanent 
impacts that are minor to moderate. 

Cumulative Impacts 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous development has resulted in temporary to permanent impacts in loss of 
nesting habitats. Previous development, beach nourishment, dredging and sand transport 
mitigation projects in the Action Area have resulted in potential noise, disturbance, and lighting 
impacts. All of these past and existing public usage of the beaches and other areas where sea 
turtles are potentially found in the Action Area result in disturbances and noise impacts to 
manatees. 
A myriad of projects and studies with sea level rise and climate change resiliency efforts would 
continue to be studied and implemented. Resilience efforts that include construction and the 
use of mobile construction equipment would temporarily contribute to potential disturbance and 
noise impacts. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, 
the risk from coastal inundation will rise in the Action Area. However, implementation of 
Alternative 4A would not predicted to substantially cumulatively or synergistically interact with 
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climate change and/or effects from other actions in the Action Area, with respect to noise and 
vibration levels. Cumulative impacts would be negative and range from temporary to 
permanent impacts that are minor to moderate. 
Therefore, implementation of Alternative 4A may affect and is likely to adversely affect 
the green sea turtle, Kemp’s ridley sea turtle, hawksbill sea turtle, leatherback sea turtle, 
and loggerhead sea turtle. There would be adverse modification of Loggerhead Sea 
Turtle Critical Habitat. 

Table 8-11 summarizes the findings for each species and critical habitat occurring or with the 
potential to occur in the action area. 
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Table 8-11. Endangered Species Act, Section 7 Findings: Species and Critical Habitats under 
the Jurisdiction of the U.S. Fish and Wildlife Service 

Taxonomic 
Category/Common 
Name Status 

Endangered Species Act, Section 7 Finding 

BIRDS 

Piping plover T May affect, likely to adversely affect 

Red knot T May affect, likely to adversely affect 

Wood Stork T May affect, likely to adversely affect 

MAMMALS 

West Indian manatee T May affect, not likely to adversely affect 

REPTILES 

American alligator T May affect, not likely to adversely affect 

American crocodile E May affect, not likely to adversely affect 

Green sea turtle (North 
and South Atlantic DPS) T 

May affect, likely to adversely affect 

Hawksbill sea turtle E May affect, likely to adversely affect 

Kemp's ridley sea turtle E May affect, likely to adversely affect 

Leatherback sea turtle E May affect, likely to adversely affect 

Loggerhead sea turtle 
(Northwest Atlantic 
Ocean DPS) T 

May affect, likely to adversely affect 

Loggerhead Sea Turtle 
Critical Habitat 

Likely to Adversely Modify Critical Habitat 

Piping Plover Critical 
Habitat 

Not Likely to Adversely Modify Critical Habitat 

Manatee Critical Habitat Not Likely to Adversely Modify Critical Habitat 
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8 . 1 4  F E D E R A L L Y  L I S T E D  S P E C I E S  U N D E R  T H E  J U R I S D I C T I O N  
O F  T H E  N A T I O N A L  M A R I N E  F I S H E R I E S  S E R V I C E  

8 . 1 4 . 1  F i s h  
G i a n t  M a n t a  R a y  
Giant manta rays have the potential to forage and or migrate through the near shore hardbottom 
habitats as well as the more offshore sand borrow areas and open water habitats that occur 
between these sites. The noise and turbidity impacts resulting from the dredging and beach 
nourishment operations could potentially result in a disturbance impacts that could temporarily 
impact foraging or migratory behavior for manta rays in the Action Area. Because of the manta 
rays feeding preference on plankton and small fishes at the surface or the mesopelagic zone, 
the chance for hopper dredging interactions or entrainment with manta rays in benthic habitats 
would be unlikely. There is a potential chance of capture of manta rays in sea turtle trawling 
operations. If captured, any manta rays would be returned to their habitat as soon as possible 
and mortality would be unlikely. The beach nourishment operations have the potential to 
temporarily impact portions of the nearshore reef habitats that may be used by manta rays for 
foraging. Any potential negative impacts would be offset by onsite compensatory mitigation that 
would consist of construction of new reef habitat near existing hardbottom habitats. It is unlikely 
that any impacts to manta rays would become entrained or trapped as a result of the surge 
barrier or sluice gate operations because of their preference for more offshore habitats. Based 
on the speed of the dredging vessels, a potential strike with a giant manta ray would be highly 
unlikely. 

Therefore, overall, potential impacts to the giant manta rays would be negative, temporary and 
minor. 

Cumulative Impacts 

There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in the 
Action Area have resulted in noise and disturbance impacts as well as temporary loss of 
foraging habitat in hardbottom habitats. Disturbance impacts may have resulted in alterations in 
normal foraging or migratory behaviors. Past, current, and future vessel interactions have the 
potential to result in injury or mortality to migratory or foraging manta rays or associated prey 
fish species. Past, current, and future entanglement in fishery nets and lines is another potential 
impact that may result in injury or mortality to manta rays. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. However, implementation of Alternative 
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4A would not predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the Action Area. Cumulative impacts would be 
anticipated to be negative, temporary, and minor. 

Implementation of Alternative 4A may affect, and is likely to adversely affect the giant 
manta ray. 

G u l f  S t u r g e o n  
Because of their preferential habitats from the Suwannee River in Florida to the Pearl River on 
the boundary of Louisiana and Mississippi that is located outside the Action Area, the presence 
of the Gulf sturgeon would be highly unlikely. As the Action Area is outside the known range of 
the Gulf sturgeon, the gulf sturgeon would not be anticipated to migrate through, forage or breed 
in the Action Area. Table 8-12 describes reported Gulf sturgeon and sea turtle take from hopper 
dredging operations in the Gulf of Mexico from 1995 – 2019. Counts are broken out by 
specimen condition reported (i.e., dead or alive), and summed as total take. The Gulf of Mexico 
reporting sub-regions are listed in a west-to-east order including West Gulf (WG), Northwest 
Gulf (NWG), Northeast Gulf (NEG), East Gulf (EG), and South Atlantic (SA); previous Collier 
County beach nourishment projects fall within the EG Sub-region. There is no known record of 
entrainment or strikes of Gulf sturgeon from dredging or beach nourishment operations in the 
Action Area. The only hopper dredging take was one Gulf sturgeon reported in the South 
Atlantic Region which is outside of the Action Area for this project. Therefore, potential 
entrainment risk would be low. There is a slight potential chance of entanglement of Gulf 
sturgeon with the sea turtle trawling or entrainment with the hopper dredging activity in the 
offshore borrow sites, however, this would be highly unlikely because of their lack of preferential 
habitat in the Action Area. Based on the speed of the dredging vessels to be used, a potential 
strike with a Gulf sturgeon would be highly unlikely. 

Overall, any potential impacts would be anticipated to be negative, temporary, and minor. 
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Table 8-12. Hopper dredge take counts of federally threatened and endangered sea turtles 
and sturgeon from projects in the Gulf of Mexico region from 1995 to 2019 (USACE 2020) 

Sea Turtles Sturgeon 

Sub- Kemp's 
region Loggerhead Green Ridley Leatherback Hawksbill Gulf 

Reported Alive 

WG 2 15 1 0 0 0 

NWG 1 0 0 0 0 0 

NEG 0 0 2 0 0 0 

EG 1 1 1 0 0 0 

SA 0 0 2 0 0 0 

Reported Dead 

WG 49 60 16 0 0 0 

NWG 52 2 32 0 0 0 

NEG 23 1 9 1 0 0 

EG 19 1 11 0 0 0 

SA 1 0 0 0 0 1 

Total Take 

WG 51 75 17 0 0 0 

NWG 53 2 32 0 0 0 

NEG 23 1 11 1 0 0 

EG 20 2 12 0 0 0 

SA 1 0 2 0 0 1 
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Cumulative Impacts 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in the 
Action Area have resulted in noise and disturbance impacts as well as temporary loss of 
foraging habitat in hardbottom habitats. Disturbance impacts may have resulted in alterations in 
normal foraging or migratory behaviors. Past, current, and future vessel interactions have the 
potential to result in injury or mortality to migratory or foraging gulf sturgeon or associated prey 
fish species. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. However, implementation of Alternative 
4A would not predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the Action Area. Any potential impacts would be 
anticipated to be negative, temporary, and minor. 
Implementation of Alternative 4A may affect, and is likely to adversely affect the Gulf 
sturgeon. 

O c e a n i c  W h i t e t i p  S h a r k s  
The presence of oceanic whitetip sharks in the Action Area would be highly unlikely as this 
species is typically found in much further offshore, pelagic habitats. Any occurrence of this 
species would be highly unlikely but potentially this species could forage or migrate through the 
borrow site portion of the Action Area. The noise and turbidity impacts resulting from the 
dredging and beach nourishment operations could potentially result in disturbance impacts that 
could temporarily impact foraging or migratory behavior. Because of the oceanic whitetip shark’s 
preference for feeding at the surface, the chance for hopper dredging interactions or 
entrainment with manta rays in benthic habitats would be unlikely. The chance of a vessel strike 
or entanglement in sea trawling equipment would be very unlikely as this species would likely 
rapidly flush from the area with this type of disturbance. There would be no anticipated impacts 
to oceanic whitetip sharks from the operation of the project structural features as it is anticipated 
this species would occur well offshore of these features. Based on the speed of the dredging 
vessels to be used, a potential strike with an oceanic whitetip shark would be highly unlikely. 
Therefore, overall, potential impacts to the oceanic whitetip shark would be negative, temporary 
and negligible to minor. 

Cumulative Impacts 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous dredging and sand transport mitigation projects in the Action Area have 
resulted in noise and disturbance impacts. Disturbance impacts may have resulted in alterations 
in normal foraging or migratory behaviors. Past, current, and future vessel interactions have the 
potential to result in injury or mortality to migratory or foraging oceanic whitetip sharks or 
associated prey fish species. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
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accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. However, implementation of Alternative 
4A would not predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the Action Area. Any potential impacts would be 
anticipated to be negative, temporary, and negligible to minor. 
Implementation of Alternative 4A may affect but is not likely to adversely affect the 
oceanic whitetip shark. 

S m a l l t o o t h  S a w f i s h  
In the Action Area, smalltooth sawfish would have the potential to occur in the back-bay 
estuarine habitats (NOAA personal communication) that could potentially be used as breeding, 
nursery, and foraging habitat. Mangroves, which are preferential nursery habitat for the 
smalltooth sawfish, are found throughout the Action Area in the back-bay habitats. Smalltooth 
sawfish also have the potential to occur in the nearshore Gulf of Mexico habitats of the Action 
Area and habitats flanking the Marco Island (NOAA n.d.b). 
Construction and operations of the surge barriers and associated features and floodwalls would 
result in approximately 12 acres of direct and indirect permanent mangrove impacts that provide 
nursery habitat for the smalltooth sawfish. Onsite compensatory mitigation consisting of 
mangrove plantings would be conducted to offset mangrove functional loss. The construction of 
the surge barriers and associated features including pump stations and jetties would result in 
the permanent loss of approximately five acres of open water smalltooth sawfish habitat; habitat 
loss would occur in the open water estuarine back-bay habitats and sandy open water habitats 
flanking the Gulf of Mexico. The jetties would permanently disrupt the natural sand transport in 
the barrier island system as well. Sand transport mitigation that would consist of movement of 
sand in sand deprived area would also be conducted. 
The beach nourishment and sand transport mitigation would result in approximately 9.5 miles of 
temporary impacts to nearshore habitats and would temporarily impact local fish and 
invertebrate communities. The placement of the sand on the existing beaches and nearshore 
habitats would be anticipated to temporarily flush local fish communities and reduce local prey 
invertebrate communities that could potentially be used as forage habitat by the smalltooth 
sawfish. However we would anticipate invertebrate prey populations to recover rapidly, 
approximately within three years following beach nourishment events. 
Closure of the storm surge barriers and sluice gate could result in a trapping effect, by impeding 
passage of smalltooth sawfish that have the potential to be in the Action Area. This could 
potentially affect their daily movement patterns, migrations in and out of the Action area, and 
potentially could also impact their foraging in the Action Area. However, with the surge barrier 
and sluice gate in the open position more than approximately 80 percent of the time we would 
not anticipate trapping to substantively impact daily movement patterns, foraging, or migrations. 
Crushing or pinning of smalltooth sawfish during closures of the surge barriers and sluice gate 
would be unlikely as it would be anticipated that smalltooth sawfish would likely flush from area 
during gate operations. We would not expect entrainment of adult or juvenile smalltooth sawfish 
when the pumping stations are running for the surge barriers and floodwalls. This is because of 
the significant size of the smalltooth sawfish (at birth these sawfish are approximately two feet in 
length) and because the pipes would be fitted with trash prevention devices that have grates 
that are approximately three inches in size which would prevent entrainment of any smalltooth 
sawfish due to the size of the grates. 
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Closure and opening of the storm surge barriers has the potential to result in upstream and 
downstream shifts in salinity, temperature, dissolved oxygen, and nutrients which could also 
temporarily limit prey species availability. The pump stations for the Wiggins Pass Surge Barrier 
would also temporarily disrupt the nearshore habitat and sand transport in the immediate vicinity 
of the discharge pipe that would discharge flows to the Gulf of Mexico. The construction, 
operation, and maintenance of the structures may result in negative, temporary and minor to 
moderate impact to fish and invertebrate prey in the Action Area that could affect smalltooth 
sawfish temporarily in the vicinity of the surge barriers and sluice gates. 
The construction, maintenance, and operation of the structures and also the beach dredging 
and nourishment operations and mitigation projects would likely result in a disturbance effect to 
the smalltooth sawfish where they will move away from the turbidity, noise, and visual 
disturbances. This could result in negative, temporary effect in their daily movement patterns, 
migration, or foraging in the Action Area. 
There is a slightly increased risk that a vessel interaction with a smalltooth sawfish could occur 
with operation of vessel or dredging/dredged material placement equipment. A risk of a vessel 
strike would be low because of the very limited amount of time barges or vessels would be in 
the water associated with construction and maintenance of features and likely due to the limited 
speed of the vessels. It is estimated that during most operating conditions the barges would 
travel at a speed of approximately ten knots or less. Therefore, we would anticipate any 
potential vessel interactions with smalltooth sawfish to be highly unlikely and discountable. 
The project impacts are located outside of the designated Smalltooth Sawfish Critical Habitat 
and therefore, there would be no impact to Smalltooth Sawfish Critical Habitat. 
Overall impacts to smalltooth sawfish would be negative and range from temporary to 
permanent impacts that are minor to moderate. 

Cumulative Effects 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in the 
Action Area have resulted in noise and disturbance impacts as well as temporary loss of 
foraging habitat. Disturbance impacts may have resulted in alterations in normal foraging or 
migratory behaviors. Past, current, and future vessel interactions have the potential to result in 
injury or mortality to migratory or foraging smalltooth sawfish or associated prey fish species. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. However, implementation of Alternative 
4A would not predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the Action Area. Any potential impacts would be 
anticipated to be negative, temporary to permanent and minor to moderate. 
Implementation of Alternative 4A may affect, and is likely to adversely affect the small 
tooth sawfish. There would be no adverse modification of Smalltooth Sawfish Critical 
Habitat. 
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8 . 1 4 . 2  W h a l e s  
A t l a n t i c  R i g h t  W h a l e ,  B r y d e  ’ s  W h a l e ,  a n d  S p e r m  W h a l e  
Listed whale species including Atlantic right whales, Bryde’s whales, sperm whales, and 
potentially other whale species have the potential to forage and or migrate through the more 
offshore portions of the Action Area. However, due to the predominant typical offshore 
distribution and preference of listed whale species, the presence of any whales in the Action 
Area would be a rare and unlikely occurrence. 
The noise and turbidity impacts resulting from the dredging and beach nourishment operations 
and construction and operations of the structural features and mitigation features could 
potentially result in a disturbance and noise impacts that could temporarily impact foraging or 
migratory behavior for whales in the Action Area. None of the estimated peak noise levels 
exceed levels that would result in Temporary Threshold Shift (TTS) or Permanent Threshold 
Shift (PTS) for low frequency cetaceans. Therefore, based on the peak noise levels for proxy-
based estimates of noise, the Alternative 4A is not predicted to result in temporary or permanent 
hearing loss to whales if they migrate through the action area, which would be a rare 
occurrence. Any potential disturbance or noise impacts would be anticipated to be insignificant. 
There are no known whale strikes resulting from dredging or sea turtle trawling vessels in the 
Action Area. Based on the speed of the dredging vessels and because a protected species 
observer would be onboard the dredging vessel who would site and ensure marine mammal 
interactions were avoided, a potential strike with any listed whale species be highly unlikely and 
therefore discountable. 
Borrowing operations would not be anticipated to provide any noticeable impacts to whale prey 
items and any impacts to whale prey would be considered to be insignificant. 
Therefore, overall, potential impacts to listed whales would be negative, temporary and 
negligible to minor. 

Cumulative Effects 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in the 
Action Area have resulted in noise and disturbance impacts. Disturbance impacts may have 
resulted in alterations in normal foraging or migratory behaviors. Past, current, and future vessel 
interactions have the potential to result in injury or mortality to migratory or foraging whale 
species. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. However, implementation of Alternative 
4A would not predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the Action Area. Any potential impacts would be 
anticipated to be negative, temporary and negligible to minor. 
Implementation of Alternative 4A may affect but is not likely to adversely affected listed 
whales. 
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8 . 1 4 . 3  S e a  T u r t l e s  
G r e e n ,  K e m p ’ s  R i d l e y ,  L e a t h e r b a c k ,  H a w k s b i l l ,  a n d  
L o g g e r h e a d  S e a  T u r t l e s  
We would anticipate that the back-bay habitat impacts and nearshore sandy benthic habitats 
would be potentially utilized by green sea turtles, Kemp’s ridley sea turtles, and loggerhead sea 
turtles as these habitats would provide foraging and migratory habitat. In the case of 
loggerheads and green sea turtles, nearshore aquatic habitats are used to reach beaches 
where they lay nests. Green sea turtles, hawksbill sea turtles, Kemp’s ridley sea turtles, 
loggerhead sea turtles could also potentially be using the hardbottom habitats as foraging and 
migratory habitat. We would anticipate the leatherbacks to be much further offshore past the 
hardbottom habitats in most cases due to their preferential foraging habitats. All species have 
the potential to be offshore of the hardbottom habitats potentially using these area as foraging 
and migratory habitat. 
The construction and operation of the surge barriers would result in the loss of approximately 
one acre of seagrass in the back-bay habitats resulting in the potential loss of foraging habitat 
for green sea turtles. Onsite compensatory seagrass mitigation would be conducted to offset 
any potential impacts. The construction of the surge barriers and associated features including 
pump stations and jetties would result in the permanent loss of approximately five acres of open 
water habitat that is potential sea turtle migratory habitat; habitat loss would occur in the open 
water estuarine back-bay habitats and sandy open water habitats flanking the Gulf of Mexico. 
The jetties would permanently disrupt the natural sand transport in the barrier island system as 
well. Sand transport mitigation that would consist of movement of sand in sand deprived area 
would also be conducted. 
The hopper dredging activities at the Shoal Area T1 and Shoal Area T2 sites have to potential to 
result in sea turtle entrainment. Sea turtle entrainment from hopper dredging typically results in 
mortality to the sea turtle. Table 8-12 shows reported sea turtle entrainment from hopper 
dredging operations in the Gulf of Mexico Region from 1995 – 2020 (USACE 2020). The Action 
Area is located in the East Gulf (EG) Sub-region provided in Table 8-10. In the EG Sub-region, 
sea turtle entrainment from hopper dredging was reported for green sea turtles, Kemp’s ridley 
sea turtles, and loggerhead sea turtles. The highest take impact was to loggerhead sea turtles 
(20 takes), followed by Kemp’s ridley sea turtles (12), and green sea turtles (2). Entrainment 
rates presented in Table 8-14 from hopper dredging in the Gulf of Mexico from 1995 to 2019 
were also computed from take numbers presented in Table 8-13. 
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Table 8-13. Hopper dredge take counts of federally threatened and endangered sea turtles 
and sturgeon from projects in the Gulf of Mexico Region with start dates spanning 1995 to 
2019 (USACE 2020) 

Sea Turtles Sturgeon 

Sub-region Loggerhead Green 
Kemp's 
Ridley Leatherback Hawksbill Gulf 

Entrainment Take - Reported Alive 

WG 2 15 1 0 0 0 

NWG 1 0 0 0 0 0 

NEG 0 0 2 0 0 0 

EG 1 1 1 0 0 0 

SA 0 0 2 0 0 0 

Entrainment Take - Reported Dead 

WG 49 60 16 0 0 0 

NWG 52 2 32 0 0 0 

NEG 23 1 9 1 0 0 

EG 19 1 11 0 0 0 

SA 1 0 0 0 0 1 

Total Entrainment Take 

WG 51 75 17 0 0 0 

NWG 53 2 32 0 0 0 

NEG 23 1 11 1 0 0 

EG 20 2 12 0 0 0 

SA 1 0 2 0 0 1 
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Table 8-14. Hopper dredge rate of take (turtles/million cubic yards dredged) for Loggerhead, 
Green, and Kemp’s Ridley sea turtles from projects in the Gulf of Mexico region with start 
dates spanning 1995 to 2019 (USACE 2020) 

Cubic Yards Dredged Kemp's 
Sub-region (Millions) Loggerhead Green Ridley 

Entrainment Rate - Reported Alive 

WG 87.8 0.023 0.171 0.011 

NWG 488.4 0.002 0.000 0.000 

NEG 109.5 0.000 0.000 0.018 

EG 32.1 0.031 0.031 0.031 

SA 5.3 0.000 0.000 0.378 

Entrainment Rate - Reported Dead 

WG 87.8 0.558 0.683 0.182 

NWG 488.4 0.106 0.004 0.066 

NEG 109.5 0.210 0.009 0.082 

EG 32.1 0.593 0.031 0.343 

SA 5.3 0.189 0.000 0.000 

Total Entrainment Take Rate 

WG 87.8 0.581 0.854 0.194 

NWG 488.4 0.109 0.004 0.066 

NEG 109.5 0.210 0.009 0.100 

EG 32.1 0.624 0.062 0.374 

SA 5.3 0.189 0.000 0.378 

Within the EG Sub-region, hopper dredging data collected from projects starting between 1995 -
2019 from the Action Area in Collier County, there were zero reported takes of identifiable 
threatened and endangered sea turtles or sturgeon. Because our project would be extremely 
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similar in terms of dredging and beach nourishment methods to the previous Collier County 
beach nourishment projects, entrainment risk of sea turtles would anticipated to be low. Also, 
Reasonable and Prudent Measures and Terms and Conditions as outlined in the Revision 2 to 
the NMFS November 19, 2003, Gulf of Mexico Regional Biological Opinion (GRBO) to the U.S. 
Army Corps of Engineers (COE) on Hopper Dredging of Navigation Channels and Borrow Areas 
in the U.S. Gulf of Mexico and the associated NMFS (2003) Biological Opinion would be 
followed which provide protective measures to avoid and minimize any potential for sea turtle 
entrainment. 
We expect to conduct relocation trawling during hopper dredging events in order to reduce 
lethal take following NMFS guidance on trawling methodology, handling, and reporting. While 
the intent is to reduce lethal take, the process of relocating ESA-listed species is, in itself, a form 
of take under the ESA. Injurious or lethal take from relocation trawls is extremely uncommon, 
and as such is generally considered discountable by NMFS when assessing impacts of dredge 
projects (NMFS 2020). Historical data on noninjurious takes from relocation trawling were 
available for hopper dredge projects within the Gulf of Mexico at varied spatial and temporal 
resolution. Annual summary report data from USACE Operations and Dredging Endangered 
Species System (ODESS) (USACE 2020) and a consultant (Coastwise Consulting, Inc. 2007) 
detail individual projects from individual fiscal years 2006 – 2011 at and within sub-region scale 
as shown in Table 8-15. Additionally, the 2020 South Atlantic Region Biological Opinion for 
Dredging and Material Placement Activities in the Southeast United States (i.e., 2020 SARBO) 
presented coarsely summarized relocation trawl captures lumping by region and the 2011 – 
2018 time-period as shown in Table 8-13 (see Table 40 in NMFS 2020). Relocation trawling 
data at individual year and project resolutions within the 2012 – 2020 time-period for the Action 
Area are currently in the process of being digitized and/or integrated into the ODESS database 
and will likely be available by the end of 2020 (Michael Sessions, personal communication, 23 
June 2020); these data should be integrated into take estimation as they become available. 
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Table 8-15. Known relocation trawling data specific to the EG sub-region by fiscal year 
including location, hopper dredge effort (volume), trawl effort (days and tows), and turtle 
encounters (counts and rates of all species cumulatively). Two forms of encounter rate were 
computed—total turtles/total days and total turtles/total tows. 

FY2006 FY2007 FY2011 

Total Trawl Projects 1 2 1 

Project Names / Location Collier County Shore 
Protection Project 

Tampa Harbor 
Entrance Channel, 
Siesta Key Beach 
Renourishment 

Longboat Key N End 
Beach Nourishment 

Dredged Volume (cubic yards) 667,562 1,606,401 139,867 

Total Trawl Days 103 122 90 

Total Tows 2319 3318 2184 

Tows Per Day 22.51 25.14 24.27 

Total Turtles Relocated 87 31 25 

Total Turtles Trawled/Total Days 0.84 0.25 0.28 

Total Turtles Trawled/Total Tows 0.037 0.009 0.011 

Fiscal years with EG-specific hopper dredge projects with relocation trawling included 2006, 
2007, and 2011 (Table 8-16); data in annual summary reports from ODESS indicate no active 
hopper dredge projects in the EG 2008 – 2010 (USACE 2009, 2010, and 2011). The known EG 
projects included data specific to our Action Area, reported from a 2005 - 2006 renourishment 
project by Collier County (Coastwise Consulting, Inc. 2006). These data are especially valuable 
given the borrow site and beach reaches from the 2005 – 2006 renourishment project overlap 
with the Action Area herein. Trawling effort was fairly comparable across these years 
considering ranges of number of trawl days and tows were 90 – 122 and 2,184 – 3,318, 
respectively. The number and rate of turtles (all species cumulatively) encountered were more 
variable among projects though, which may become especially important when determining how 
to utilize historic relocation data to estimate relocation take. Number of turtles encountered 
ranged from 25 – 87 total turtles. We present two forms of trawl-turtle encounter rates 
(turtles/trawl days and turtles/tows), and these rates ranged from 0.25 – 0.87 total turtles/total 
days and 0.009 – 0.037. 
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Table 8-16. Trawl relocations by species including data from ODESS (USACE 2008, 2011) a 
consultant (Coastwise Consulting, Inc. 2006), and the 2020 SARBO (NMFS 2020). The 
ODESS and consultant data are annual and specific to the EG sub-region. The 2020 SARBO 
data are lumped at the Gulf Region resolution and across 2011 – 2018. Relocations per 
species are presented as counts, proportions of total turtle captures, and EG- and Gulf-
specific averages of proportions. 

Loggerhead Green 
Kemp's 
Ridley Hawksbill Leatherback 

All 
Turtles 

FY2006 

(Coastwise
Consulting, Inc. 2006) 86 1 0 0 0 87 

FY2007 (USACE 2008) 24 1 6 0 0 31 

FY2011 (USACE 2012) 22 1 2 0 0 25 

FY2011 - 2018 (Gulf
Region lumped,
NMFS 2020) 619 49 539 - 20 1227 

Proportion of Turtles
Trawled (FY2006) 0.9885 0.0115 0.0000 0.0000 0.0000 1.0000 

Proportion of Turtles
Trawled (FY2007) 0.7742 0.0323 0.1935 0.0000 0.0000 1.0000 

Proportion of Turtles 
Trawled (FY2011) 0.8800 0.0400 0.0800 0.0000 0.0000 1.0000 

Proportion of Turtles
Trawled (Gulf Region
lumped) 0.5045 0.0399 0.4393 - 0.0163 1.0000 

Average Proportion
of Turtles Trawled 
(East Gulf [FY2006,
FY2007, FY2011]) 0.8809 0.0279 0.0912 0.0000 0.0000 1.0000 

Average Proportion
of Turtles Trawled (all
Gulf Region records) 0.7868 0.0309 0.1782 0.0000 0.0041 1.0000 
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While the locally relevant relocation take data will be invaluable for estimating relocation take, 
referencing data from more recent, and a larger sample size of, years and projects is preferred. 
For instance, NMFS states in the 2020 SARBO that best available information for estimating 
takes is represented by the last five years of recent data (NMFS 2020). Including the Gulf 
Region data summarized in the 2020 SARBO increases our temporal coverage of relocation 
takes for total turtles and by species to approximately 12 years as shown in Table 8-17. It 
should be noted though, these data in the 2020 SARBO are lumped for the entire Gulf Region. 
Regardless, these data may help to enhance our expectations of the proportions at which each 
turtle species will occur in total turtle trawl captures. In general, the data suggest we can expect 
to take loggerheads in the highest proportions, followed by Kemp’s ridley, green, leatherback, 
and hawksbill in decreasing order. There are no records of hawksbill sea turtles in relocation 
trawl records. The exact proportion of the other species varies depending on how these data are 
summarized though. For instance, the proportion of Kemp’s ridley in total captures varies 
considerably comparing an EG-specific average (0.091) versus all Gulf Region records average 
(0.178). 
For the Collier County Coastal Storm Risk Management Alternative 4A, Table 8-18 outlines 
project constraints and hopper dredge effort that will ultimately facilitate estimating take for 
several federally listed species, including sea turtles. Influential project constraints include the 
number of dredges run at a given time (2), maximum time dredged within a year (9 months or 
274 days), number of dredge loads per day possible (4.4), and the number of trawl tows per day 
(22.51). All but the tows per day parameter estimate are estimates developed by USACE during 
the Collier County CSRM planning study; tows per day specifically follow the data from 
Coastwise Consulting, Inc. (2006) due to the overlapping borrow site and sail route of the 
Alternative 4A herein and the 2005 - 2006 Collier County renourishment. Expected project effort 
was estimated for initial construction phase, renourishment phase, and total project period as 
dredge volumes (cubic yards), dredge time (days, months, and years), and total tows (count). 
We estimated approximately 28,875,600 cubic yards of sand would be dredged in 126.19 
months by hopper dredge cumulatively during the 50-year period of the project. Following the 
maximum time dredged within a year constraint, this would collectively represent just over 14 
calendar years of discontinuous dredge time and 86,400 over the life of the project. This 
includes dredging during the initial construction phase, plus during seven staggered 
renourishment events thereafter. Initial construction volume is estimated as 5,765,200 cubic 
yards over 25.79 dredge months. Our constraints suggest this would represent 2 calendar years 
and 8 months of ongoing dredge project effort. The individual renourishment events are 
estimated to average 3,301,486 cubic yards over approximately 15.08 dredge months and 
17,654. Our constraints suggest this would represent one calendar year and three months, and 
10,325 tows, per renourishment event. 
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Table 8-17. Estimated offshore hopper dredge constraints and effort in the Action Area for the 
Collier County Coastal Storm Risk Management Alternative 4A (i.e., the Alternative 4A). 
Constraints include the number of dredges used, maximum annual dredge time (days, 
months), and dredge loads per day. Expected project effort was estimated for initial 
construction phase, renourishment phase, and total project period as dredge volumes (cubic 
yards), dredge time (days, months, and years), and total tows (count). 

Hopper Dredge Constraints and Effort Parameters Estimates 

Project Constraints 

Number of dredges at a given time 2 

Maximum number of months/year dredged 9 

Maximum number of days/year dredged 274 

Loads/day (assumes 2 dredges) 4.4 

Tows per day (Coastwise Consulting, Inc. 2006) 22.51 

Expected Project Effort 

Initial Construction Volume 5,765,200 

Average Renourishment Volume 3,301,486 

Total Project Volume (Initial Construction + 7 Renourishment Events) 28,875,600 

Dredge Time (months) - Initial Construction 25.79 

Dredge Time (years) - Initial Construction 2.87 

Dredge Time (days) - Initial Construction 784.29 

Dredge Time (months) - Per Average renourishment events 15.08 

Dredge Time (years) - Per Average renourishment events 1.68 

Dredge Time (days) - Per Average renourishment events 458.68 

Dredge Time (months) - Total Project (Over 50 Years) 126.19 

Dredge Time (years) - Total Project (Over 50 Years) 14.02 

Dredge Time (days) - Total Project (Over 50 Years) 3,838.28 
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Total Tows - Initial Construction 17,654 

Total Tows - Per Average Renourishment Event 10,325 

Total Tows - Total Project (Over 50 Years) 86,400 

The estimated potential sea turtle entrainment takes by species for the initial construction 
phase, an average renourishment event, and over the 50-year total project period (rounded to 
the nearest whole number) are presented in Table 8-18. These takes were estimated using the 
EG Sub-region Total Entrainment Take Rate for individual species for Alternative 4A presented 
in Table 8-17. This estimate only accounts for directed and documented sea turtle entrainment. 
We pair the entrainment take estimate with a total hopper dredge take estimate that accounts 
for likelihood of undetected hopper dredge takes. The NMFS total take estimates generally 
assume observers detect and document only 50 percent of all hopper dredge takes. Examples 
of undetected take are turtles that are crushed and killed by the suction draghead but not 
entrained, and turtles that pass through inflow screening devices undetected by observers. We 
also note that there would be no estimated entrainment of sea turtles from the hydraulic 
cutterhead dredging operations used for the sand transport mitigation. 
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Table 8-18. Estimated Total Entrainment of Sea Turtles with Alternative 4A of the Collier 
County Coastal Storm Risk Management Project. 

Estimated 
Total Takes 

Estimated 
Estimated 

Entrainment Rate Entrainment 
(Number of 
Entrained + 

Sea Turtle 
Dredging Volume 
(Cubic Yards) 

(EG Sub-region) Takes (Number 
(Entrainment/Million) of Sea Turtles) 

Undetected 
Sea Turtles) 

Initial Construction Phase (Approximately 2-Year Period) 

Green 5,765,200 0.062 0 1 

Hawksbill 5,765,200 0 0 0 

Kemp's Ridley 5,765,200 0.374 2 4 

Leatherback 5,765,200 0 0 0 

Loggerhead 5,765,200 0.624 4 7 

Average Renourishment Events (Approximately 1.5-Year Period, 7 Events Through 50 Years) 

Green 3,301,486 0.062 0 0 

Hawksbill 3,301,486 0 0 0 

Kemp's Ridley 3,301,486 0.374 1 2 

Leatherback 3,301,486 0 0 0 

Loggerhead 3,301,486 0.624 2 4 

Total Project Volumes (Over 50-Year Period) 

Green 28,875,600 0.062 2 4 

Hawksbill 28,875,600 0 0 0 

Kemp's Ridley 28,875,600 0.374 11 22 

Leatherback 28,875,600 0 0 0 

Loggerhead 28,875,600 0.624 18 36 
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A preliminary estimate of noninjurious relocation trawl sea turtle takes (all species lumped) for 
the initial construction phase, an average renourishment event, and over the total 50-year 
project period (rounded to the nearest whole number) are presented in Table 8-16. These takes 
were estimated by adopting several data points from the most locally-relevant records (i.e., 
2005 – 2006 Collier County renourishment) to serve as critical parameter estimates, including 
tows per day (22.51), and maximum trawl rates (turtles/tow and turtles/day). Pairing this 
information with our expected hopper dredge effort (volumes and dredge time) we generated 
two possible sea turtle relocation trawl take estimates per the three project periods considered, 
based on tows and trawl days. Total project relocation takes (over 50 years) were estimated to 
range between 3,457 and 3,224 based on total tows and total dredge time, respectively. The 
estimates based on number of tows are always higher due to the trawl capture rates used. The 
tows-based take estimates for initial construction and the average renourishment events were 
706 turtles and 413 turtles, respectively. These estimate can simply be broken down by species 
using the proportions of total capture presented in Table 8-19; however, there is some 
uncertainty in how to best utilize these data and coordination is ongoing with the NMFS. These 
estimate provide preliminary but invaluable insight on the noninjurious take from relocation 
trawling that would take place during the proposed project. Importantly, these estimates suggest 
that Alternative 4A of the Collier County CSRM study would fall within the annual (and triennial 
average) relocation trawl take limit of 300 turtles set by NMFS. 

Table 8-19. Estimated total relocation trawl takes by project period from two types of trawl 
take rates, turtles per tows and turtles per trawl days 

Initial 
Construction 

Per Renourishment 
Event Total Project 

Trawl Days 784 459 3,838 

Maximum Tows Per Period 17,658 10,327 86,417 

Maximum Trawl Rate - All Turtles / Tows 0.04 0.04 0.04 

Maximum Trawl Rate - All Turtles / Days 0.84 0.84 0.84 

Total Trawl Takes (turtles/tows x tows) 706 413 3,457 

Total Trawl Takes (turtles/days x days) 659 385 3,224 

The beach nourishment and sand transport mitigation would result in approximately 9.5 miles of 
temporary impacts to nearshore habitats and would temporarily impact local fish and 
invertebrate communities. The placement of the sand on the existing beaches and nearshore 
habitats would be anticipated to temporarily flush local fish communities and reduce local prey 
invertebrate communities used by sea turtles. However we would anticipate invertebrate prey 
populations to recover rapidly, approximately within three years following beach nourishment 
events. 
Closure of the storm surge barriers and sluice gate could result in a trapping effect, by impeding 
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passage of sea turtles that have the potential to be in the Action Area. This could potentially 
affect their daily movement patterns, migrations in and out of the Action area, and potentially 
could also impact their foraging in the Action Area. However, with the surge barrier and sluice 
gate in the open position more than approximately 80 percent of the time we would not 
anticipate trapping to substantively impact daily movement patterns, foraging, or migrations. 
Crushing or impingement of sea turtles during closures of the surge barriers and sluice gate 
would be unlikely as visual inspections (or equivalent measures) would be conducted to ensure 
no protected species are in the vicinity of the surge barriers and sluice gate prior to closure. We 
would not expect entrainment of adult or juvenile sea turtles when the pumping stations are 
running for the surge barriers and floodwalls. Pump station pipes would be fitted with trash 
prevention devices that have grates that are approximately three inches in size which would 
prevent entrainment of any juvenile or adult sea turtles due to the size of the grates. However, 
sea turtle hatchlings would have the potential to become entrained in the pump station pipes 
due to their small size. Therefore, if the pump stations are turned on when sea turtle hatchlings 
are present it could result in the potential entrainment of hatchlings (most likely loggerhead and 
green sea turtles based on the historical nesting density data (FWRI 2020)) that would likely 
result in mortality. The relative rate of entrainment of surge barrier pump stations to turtle 
hatchlings is relatively uncertain. To help minimize any potential entrainment impacts to sea 
turtle hatchlings, pump testing operations would not be conducted during the sea turtle nesting 
season to the extent practical. 
Closure and opening of the storm surge barriers has the potential to result in upstream and 
downstream shifts in salinity, temperature, dissolved oxygen, and nutrients which could also 
temporarily limit prey species availability. The pump stations for the Wiggins Pass Surge Barrier 
would also temporarily disrupt the nearshore habitat and sand transport in the immediate vicinity 
of the discharge pipe that would discharge flows to the Gulf of Mexico. The construction, 
operation, and maintenance of the structures may result in a negative, temporary and minor to 
moderate impact to algae, fish, and invertebrate prey in the Action Area that could affect sea 
turtles temporarily in the vicinity of the surge barriers and sluice gate. 
The construction, maintenance, and operation of the structures and also the dredging and 
nourishment operations would likely result in a disturbance effect to sea turtles where they will 
move away from the turbidity, noise, and visual disturbances. This could result in a negative, 
temporary effect in their daily movement patterns, migration, or foraging in the Action Area. 
There is a slightly increased risk that a vessel interaction with a sea turtle could occur with 
operation of vessel or dredging/dredged material placement equipment in waters where sea 
turtles are known to occur. A risk of a vessel strike would be low because of the very limited 
amount of time barges or vessels would be in the water associated with construction and 
maintenance of features and likely due to the limited speed of the vessels. It is estimated that 
during most operating conditions the barges would travel at a speed of approximately 10 knots 
or less. Therefore, we would anticipate any potential vessel interactions with sea turtles to be 
highly unlikely and discountable. 
Construction of the mitigation reefs in the Gulf of Mexico and off of the Marco Island would 
potentially increase foraging habitats for hawksbill and Kemp’s ridley sea turtles providing a 
permanent and minor benefit. Reef structures would be adequately spacing to ensure they do 
not pose a risk to sea turtle entrapment. 
Overall impacts to sea turtles would be anticipated to be negative to beneficial, temporary to 
permanent and range from minor to moderate impacts. 
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Cumulative Effects 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in the 
Action Area have resulted in light, noise and disturbance impacts as well as temporary loss of 
foraging habitat. Disturbance impacts may have resulted in alterations in normal foraging or 
migratory behaviors. Past, current, and future vessel interactions have the potential to result in 
injury or mortality to migratory or foraging sea turtles or associated prey fish species. 
Entanglement in fishing gear and lines is a continuous threat to sea turtles. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. However, implementation of Alternative 
4A would not predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the Action Area. Any potential impacts would be 
anticipated to be negative to beneficial, temporary to permanent and minor to moderate. 
Implementation of Alternative 4A may affect, and is likely to adversely affect the green 
sea turtle, hawksbill sea turtle, Kemp’s ridley, leatherback sea turtle, and loggerhead sea 
turtle. 
Table 8-20 summarizes the findings for each species and critical habitat occurring or with the 
potential to occur in the action area. 
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Table 8-20. Endangered Species Act, Section 7 Findings: Species and Critical Habitats under 
the Jurisdiction of the National Marine Fisheries Service 

Taxonomic 
Category/Common 
Name 

Scientific 
Name Status Finding 

FISH 

Giant manta ray Manta birostris T 
May Affect, Likely to 
Adversely Affect 

Gulf sturgeon 

Acipenser 
oxyrinchus 
desotoi T 

May Affect, Likely to 
Adversely Affect 

Oceanic whitetip shark 
Carcharhinus 
longimanus T 

May Affect, Not Likely to 
Adversely Affect 

Shortnose sturgeon 
Acipenser 
brevirostrum E No Effect 

Smalltooth sawfish Pristis pectinata E 
May Affect, Likely to 
Adversely Affect 

WHALES 

Bryde’s whale 

Balaenoptera 
edeni 

E 
May Affect, Not Likely to 
Adversely Affect 

North Atlantic right whale 

Eubalaena 
glacialis 

E 
May Affect, Not Likely to 
Adversely Affect 

Sperm Whale 
Physeter 
macrocephalus E 

May Affect, Not Likely to 
Adversely Affect 

SEA TURTLES 

Green sea turtle (North 
and South Atlantic DPS) Chelonia mydas T 

May Affect, Likely to 
Adversely Affect 

Hawksbill sea turtle 
Eretmochelys 
imbricata E 

May Affect, Likely to 
Adversely Affect 

Kemp's ridley sea turtle 
Lepidochelys 
kempii E 

May Affect, Likely to 
Adversely Affect 
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Taxonomic 
Category/Common 
Name 

Scientific 
Name Status Finding 

Leatherback sea turtle 
Dermochelys 
coriacea E 

May Affect, Likely to 
Adversely Affect 

Loggerhead sea turtle 
(Northwest Atlantic 
Ocean DPS) Caretta caretta T 

May Affect, Likely to 
Adversely Affect 

Smalltooth Sawfish 
Critical Habitat No adverse modification 

M a r i n e  M a m m a l s  
Closure of the storm surge barriers could result in a trapping effect, by impeding passage to 
dolphins that have the potential to be in the Action Area. This could potentially affect their daily 
movement patterns, migrations in and out of the Action area, and potentially could also impact 
their foraging in the Action Area. We would not expect any dolphin mortality and this would be a 
temporary affect as the storm surge barriers and tidal gates would be in the open position more 
than 80% of the time. 
The construction, operation, and maintenance of the structures may result in the temporary to 
permanent loss of habitat for prey species of dolphins. This could potentially result in adverse, 
minor impacts to dolphins. 
The construction, maintenance, and operation of the structures would likely result in a 
disturbance effect to the dolphins where they will move away from the turbidity, noise, and 
visual disturbances. This could result in an adverse, temporary effect in their daily movement 
patterns, migration, or foraging in the Action Area. 
With implementation of the Preferred Alternative, there is a slightly increased risk that a vessel 
interaction with dolphins could occur as we would have barges used to construct the features in 
waters where sea turtles are known to occur. A risk of a vessel strike would be low because of 
the very limited amount of time barges or vessels would be in the water associated with 
construction and maintenance of features and likely due to the limited speed of the vessels. It is 
estimated that during most operating conditions the barges would travel at a speed of 
approximately ten knots or less. Therefore, we would anticipate any potential vessel interactions 
with dolphins as a result of implementation of the Preferred Alternative to be highly unlikely and 
discountable. 
We would not expect entrainment of dolphins when the pumping stations are running for the 
storm surge barriers and floodwalls. This is because the pipes would be fitted with trash 
prevention devices that have grates that are approximately three inches in size which would 
prevent entrainment of any dolphins due to the size of the grates. 
Overall, with implementation of the Preferred Alternative potential impacts to dolphins would 
range from temporary to permanent negative impacts that would be minor. 
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Cumulative Effects 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in the 
Action Area have resulted in light, noise and disturbance impacts as well as temporary loss of 
foraging habitat. Disturbance impacts may have resulted in alterations in normal foraging or 
migratory behaviors. Past, current, and future vessel interactions have the potential to result in 
injury or mortality to marine mammals or associated prey fish species. Entanglement in fishing 
gear and lines is a continuous threat to marine mammals and associated prey species. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. However, implementation of Alternative 
4A would not predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the Action Area. Any potential impacts would be 
anticipated to be negative, temporary to permanent and minor. 

O t h e r  M i g r a t o r y  B i r d s  a n d  S t a t e  L i s t e d  S p e c i e s  
For other state listed, migratory birds we would anticipate the potential impacts to be as those 
described for the piping plover, red knot, and wood stork. Construction, operation, and 
maintenance of the project features would result in temporary to permanent habitat impacts as 
well as disturbance impacts during construction. No anticipated impacts to bald eagle nesting 
sites or their associated primary or secondary buffers are anticipated with implementation of 
Alternative 4. No high, intermittent sound impacts associated with construction are anticipated to 
occur within 2,640 feet of any reported eagle nests. Therefore, bald eagle nesting is not likely to 
be disturbed by this project and no Bald Eagle Permit is anticipated to be required with 
implementation of this alternative. Overall impacts to migratory birds would be adverse with 
impacts that are temporary to permanent and would range from minor to moderate impacts. 
Disturbance from terrestrial construction, operations, and maintenance has the potential to 
affect the Everglades mink. However, it would be anticipated than any adverse effects would be 
negligible to minor and temporary. 

Cumulative Effects 
There are a multitude of past, present and reasonably foreseeable future projects within the 
Action Area. Previous beach nourishment, dredging and sand transport mitigation projects in the 
Action Area have resulted in noise and disturbance impacts to migratory birds as well as 
temporary loss of overwintering habitat including foraging and resting habitat. The previous 
construction of the jetties at the Doctor’s Pass has resulted in permanent loss of migratory bird 
overwintering habitat and adverse impacts to natural sediment transport processes in the Action 
Area. Past and existing public usage of the beaches in the Action Area result in disturbances 
and noise impacts to migratory birds that are using this area as overwintering habitat. 
A myriad of projects and studies with sea level rise and climate change resiliency efforts would 
continue to be studied and implemented. Resilience efforts that include construction and the use 
of mobile construction equipment would temporarily contribute to potential disturbance and 
noise impacts. 
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Collier County has many ongoing funded construction projects including various construction 
improvements to existing businesses and residences, and ongoing roadway improvements 
conducted by the FDOT which all necessitate the use of heavy construction equipment which 
can also temporarily impact noise and vibration levels. 
Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the Action Area. However, implementation of Alternative 
4A would not predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the Action Area, with respect to noise and vibration 
levels. Cumulative adverse impacts would be adverse and range from temporary to permanent 
impacts that are minor to moderate. 

8 . 1 4 . 4  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  N o i s e  a n d  V i b r a t i o n  L e v e l s  

For any potential final alignments, avoidance and minimization practices will be employed to the 
maximum extent practicable for all potential impacts. Specific examples of best management 
practices to avoid and minimize impacts to air quality during temporary construction conditions: 

1. All Reasonable and Prudent Measures and Terms and Conditions as described in the 
Shore Protection Activities along the Coast of Florida Statewide Programmatic Biological 
Opinion shall be followed (2015). 

2. Barges will be operated at approximately ten knots or less to reduce any potential 
interactions with marine mammals and sea turtles. 

3. Pass-through devices or equivalent measures will be used in the surge barrier designs 
to prevent entrainment of marine mammals and sea turtles. 

4. A visual inspection of the surge barriers will be conducted prior to closure to ensure no 
crocodiles, marine mammals, or sea turtles are crushed/injured during closure 
operations. 

5. Storm surge barrier pumping station discharge pipes would be fitted with trash 
prevention devices that have grates that are approximately three inches in size which 
would prevent entrainment of any sea turtles or marine mammals due to the size of the 
grates. 

6. The Standard Manatee Conditions for In-Water Work would be followed (USFWS 2011). 

7. Siltation barriers shall be made of material in which a crocodile or smalltooth sawfish 
cannot become entangled, be properly secured, and be regularly monitored to avoid 
protected species entrapment. Barriers may not block crocodile or smalltooth sawfish 
entry to or exit from designated critical habitat without prior agreement from the National 
Marine Fisheries Service’s Protected Resources Division. 

8. All vessels associated with the construction project shall operate at “no wake/idle” 
speeds at all times while in the construction area and while in water depths where the 
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draft of the vessel provides less than a four foot clearance above the bottom. All vessels 
will preferentially follow deep-water routes (e.g. marked channels) whenever possible. 

9. If a crocodile or smalltooth sawfish is seen within 100 yards of the active daily 
construction operation or vessel movement, all appropriate precautions shall be 
implemented to ensure its protection. These precautions shall include cessation of 
operation of any moving equipment closer than 50 feet of a crocodile or smalltooth 
sawfish. Operation of any mechanical construction equipment shall cease immediately if 
a crocodile or smalltooth sawfish is seen within a 50-ft radius of the equipment. Activities 
may not resume until the protected species has departed the project area of its own 
volition. 

10. When in the open condition, the surge barriers and sluice gate shall have opening(s) that 
are large enough to prevent entrainment of aquatic protected species. 

11. To the extent practical, surge barrier pump testing operations would not be conducted 
during the sea turtle nesting season to avoid potential hatching entrainment impacts at 
the pump stations. 

12. Reasonable and Prudent Measures and Terms and Conditions as outlined in the 
Revision 2 to the NMFS November 19, 2003, Gulf of Mexico Regional Biological Opinion 
(GRBO) to the U.S. Army Corps of Engineers (COE) on Hopper Dredging of Navigation 
Channels and Borrow Areas in the U.S. Gulf of Mexico and the associated NMFS (2003) 
Biological Opinion would be followed which provide protective measures to avoid and 
minimize any potential for sea turtle entrainment. 

8 . 1 5  W I L D L I F E  A N D  T E R R E S T R I A L  H A B I T A T  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk and would result in no alteration 
to wildlife habitat in the ROI. However, the current beaches in Collier County could continue to 
erode, resulting in narrower beaches and reduced wildlife habitat. 

Collier County would continue coastal and climate resiliency efforts, including improving 
stormwater treatment and control, removal of septic systems, and planning and educational 
efforts such as the Alliance for Collier’s Coastal Resilience, a modeling, educational and 
advisory effort to help local governments as well as private citizens manage lands and develop 
strategies to ameliorate impacts from sea level rise. The SFWMD is also involved in research 
and implementation of various projects and initiatives in response to climate change and sea 
level rise. The Wiggins Inlet, Floodplain Management Plan, and other such existing plans would 
be expected to continue into the future, regardless of whether the present study is implemented. 
These plans could result in their impacts to wildlife during and after construction. 

The No Action/Future Without Project Alternative would have no impact on wildlife. There would 
be no ground disturbance or construction activities and therefore, no temporary or permanent 
impacts caused by noise/vibration or siting of equipment or building materials. The No 
Action/Future Without Project Alternative would result in indirect, minor, permanent adverse 
effects, in the form of narrower beaches, which would reduce the beach dune and coastal 
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strand habitat utilized by many terrestrial wildlife species. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The increased berm width and dune height would provide a direct, permanent, and beneficial 
effect on wildlife habitat, as the additional habitat would correspond to increased flora and fauna 
that use beach and/or dune habitats. Wider dunes also increase the buffer distance between the 
shoreline and urban environment, which could potentially reduce light pollution to the natural 
beach environment. 

During construction and maintenance, existing dune vegetation would be removed or disturbed 
resulting in a temporary, adverse impact to wildlife habitat. However, all adverse impacts would 
be offset as all impacts to dune vegetation would be fully mitigated as described in the 
Environmental Mitigation Plan provided in the Environmental Appendix D. 

Sand placement, and movement of the sand to construct the beach berm and dunes would 
require heavy earth-moving equipment, which generates disturbance and noise effects typical of 
a construction site. In addition, during construction, pipelines will be in place at various locations 
to pump the sand in from offshore. Construction equipment would remain on site until the 
project is completed, and would shift down the shoreline as progress is made on construction. 
These impacts to wildlife and wildlife habitat would be direct, minor, and temporary. 

Minor to moderate, direct permanent beneficial effects are expected with the addition of beach 
width. Minor, temporary, adverse effects are expected due to construction for Alternative 1. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Beach nourishment impacts would be as those described for Alternative 1. 

Construction, operation, and maintenance of the floodwalls, concrete structures in the 
beach/dune system, and surge barriers would result in adverse, temporary disturbances to 
wildlife that are minor; terrestrial habitat impacts would be mitigated with BMPs to the extent 
practical during construction and maintenance activities and any unavoidable, temporary soil 
impacts would be restored upon completion of construction. Staging areas and/or heavy 
machinery could cause ground disturbance and also reduce available open space/habitat for 
wildlife; these disturbed grounds would be restored, to the maximum practical extent to a pre-
project state upon completion of construction. Construction activities could potentially increase 
ambient noise to levels greater than baseline. These adverse direct and indirect impacts to 
wildlife and terrestrial habitat have the potential to be minor and temporary to permanent in 
duration. 

There would be adverse, permanent, and moderate impacts to terrestrial habitat from the 
permanent construction footprints of the structural features that would adversely impact 
terrestrial habitats. Fill and grading done to construct and maintain project features would have 
an adverse, permanent, and moderate impact to terrestrial wildlife habitat. 

Doctors Pass is in a highly developed area and already has two jetties, so impacts to wildlife 
and wildlife habitat in this area would be limited. However, Wiggins Pass is a relatively 
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naturalized inlet with no structures. Currently, development in that embayment is much less 
prevalent, the embayment is mostly dominated by mangrove communities along the shorelines, 
particularly near the inlet. Therefore, the two new jetties, and new surge barrier would cause 
permanent changes to wildlife habitat in the construction footprint, and during closures, could 
potentially indirectly impact wildlife habitats upstream of the gate. An accompanying feature at 
Wiggins Pass is a pump station and building pad. This area is currently mangrove wetlands. 

New floodwalls along Bonita Beach Road, Seagate Road, and Tamiami Trail would parallel 
those roadways both through uplands and along the water and would contain smaller sluice 
gates. On land, they would be visible mostly as low-profile walls; and from the water, they would 
have an appearance similar to a bulkhead. These areas, already largely developed, would result 
in minor and permanent impacts to wildlife habitat upon completion of construction. 

All of these structures would involve heavy construction equipment. Construction of the 
structural features could result in some temporary, minor disturbance and noise impacts to 
wildlife moving through the action area. This construction would typically occur during normal 
business hours, when ambient noise levels are already at higher levels than at dawn, dusk, or 
night. 

Impacts would be adverse to beneficial, temporary to permanent with impacts ranging from 
minor to moderate. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Beach nourishment impacts would be as those describe for Alternative 1. Otherwise, land 
disturbance for this alternative would be limited to modification of existing structures and 
adjacent surrounding areas. For nonstructural features, this involves construction activities 
relating to the dry and wet flood proofing of critical infrastructure facilities, the elevation of 
residences, or the acquisition and demolition of structures. For flood-proofed structures, there 
would be no anticipated impacts to wildlife or wildlife habitat. Structures that will be elevated 
could have temporary construction impacts caused by the use of staging areas and noise 
generated from construction equipment. If a buyout or acquisition of homes and/or businesses 
at risk to coastal flooding occurred, impacts to wildlife and wildlife habitat have the potential to 
be moderately beneficial or and permanent, as these areas would be reverted back to a green 
space. 

A temporary adverse effect wildlife would occur from the use of construction equipment and 
motor vehicles during transportation of materials to the project site. Implementation of 
Alternative 3 would require construction access to all structures to be treated; this would be 
expected to be from existing roads, and in the case of the beach nourishment. Similarly, 
localized maintenance and repairs would be needed over time. 

Negligible to minor temporary and permanent beneficial and adverse impacts to wildlife and 
wildlife habitat are expected to result from implementation of Alternative 3. 
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A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts would be as those described in Alternatives 2-3; however there would be slightly less 
disturbance impacts as there construction or maintenance of nonstructural measures would be 
limited to just Planning Areas 2, 4, and 6. The overall impact level would be as that described in 
Alternative 4. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described in Alternative 4; however there would be slightly less 
disturbance impacts as there would be no construction or maintenance of nonstructural 
measures in Planning Area 4; there would be slightly less benefits to wildlife habitat as there 
would be no acquisitions and conversions of areas to green space in Planning Area 4. The 
overall impact level would be as that described in Alternative 4. 

8 . 1 5 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  A e s t h e t i c s  L e v e l s  
For of any of the action alternatives, avoidance and minimization practices would be employed 
to the maximum extent practicable for all potential impacts. Specific examples of best 
management practices to avoid and minimize impacts to terrestrial wildlife and habitat include: 

1. Planting native vegetative seed mixes on disturbed land after construction is complete. 
2. Avoid placing staging areas or structural measures in established wildlife habitat. 
3. For a detailed description of stormwater and erosion and sediment control BMPs, please 

refer to the Water Quality Environmental Consequences Section. 

8 . 1 5 . 2  C u m u l a t i v e  I m p a c t s  

There are a multitude of past, present and reasonably foreseeable future projects within the 
Study Area. Regardless, if the above referenced alternatives are implemented, a myriad of 
local, state, and federal projects and studies with sea level rise and climate change resiliency 
efforts from governmental and non-profit agencies will continue to be studied and implemented. 
Resilience efforts that include construction and the use of mobile construction equipment would 
temporarily contribute to noise and vibration impacts; however, these impacts would be 
negligible, temporary and phased across years. 

Collier County within the ROI has many ongoing private and government funded construction 
projects, including various construction improvements to existing businesses and residences, 
and ongoing roadway improvements conducted by the Florida Department of Transportation 
(FDOT) which all necessitate the use of heavy construction equipment which can also 
temporarily impact noise and vibration levels. 
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Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the coming years for Collier County. However, 
implementation of Alternatives 1, 2, 3, or 4 would not predicted to substantially cumulatively or 
synergistically interact with climate change and/or effects from other actions in the ROI, with 
respect to wildlife and wildlife habitat. 

8 . 1 6  C U L T U R A L  R E S O U R C E S  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 

Climate change-driven sea level rise and the potential for more frequent coastal storms, are 
expected to continue over the next 50 years and into the future in Collier County. Predicted 
climate change impacts, such as erosion of beaches and extended storm surge inundation 
would continue and worsen over time. Climate change and associated sea level change would 
increase the depth and extent of storm surge inundation, as well as increase potential for more 
frequent nuisance flooding and increase the depth of water during nuisance flood events. 
It would be expected that sea level rise and coastal storms would continue to increase along 
with population growth in the ROI, potentially impacting historic properties. Effects upon historic 
properties would be cumulative and are expected to continue over time without further action or 
project implementation. Additional historic properties and archaeological sites would potentially 
be added to the county database with new investigations associated with future development 
and with buildings and structures reaching 50 years of age. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Sand Sources 
Borrow areas for the beach fill dune and berm measures are located approximately 30 nautical 
miles NW of Naples at sites known the Shoal Area T1 and the Shoal Area T2, located offshore 
in the Outer Continental Shelf. A submerged cultural resources assessment of the borrow areas 
was conducted in 2004 (Watts and Finkl) to include remote sensing surveys of a northern 
portion of the Shoal Area T1 at the Borrow Area T1. Analysis of the remote sensing data 
identified no magnetic or acoustic anomalies within the surveyed area. A determination of no 
effect upon historic properties was concurred upon in coordination between Jacksonville District 
and the State Historic Preservation Officer (SHPO) in a letter dated May 16, 2013. 
However, the Shoal Area T1 and Shoal Area T2 were given a moderate potential for submerged 
cultural resources due to the identification of at least 17 shipwrecks off nearby Sanibel Island. 
Further evaluation of the remaining portion of the Shoal Area T1 and the Shoal Area T2 that 
would be used as borrow areas (outside of the Borrow Area T1 at the northern portion of the 
Shoal Area T2) would need to be conducted during PED phase. 
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North County 
Pre-Contact archaeological sites including burial mounds and shell middens are recorded along 
the shore as well as inland where non-structural measures are proposed. 
The Delnor-Wiggins Pass State Park Site (CR00970) is located along the shore south of the 
Wiggins Pass jetties. The Verdado Site (CR00678), an inundated land site with Late and Middle 
Archaic period lithics is located along the beach south of the Seagate Drive floodwall and gate. 
The Naples Midden 1 Site (CR0060) is a pre-contact campsite, and shell midden dating from 
the Glades Period, while the adjacent Naples Canal (CR0059) which runs from the shore inland 
and connects with the opposite shore and Naples Midden 2 (CR0061) are eligible for listing on 
the National Register of Historic Places (NRHP). 
An historic shipwreck, the Wiggins Pass Wreck (CR00218), dating from the 19th Century is 
recorded along the shore contiguous with the State Park Site above. A survey of the wreck site 
was conducted in 2017 by the Florida Division of Historical Resources; however, the site has 
not yet been evaluated by SHPO. Further assessment of this site would be required prior to 
construction of berm or dune features near this location. 
An assessment of the potential for submerged historic properties, including shipwrecks, should 
be conducted as part of the evaluation of beach features during PED Phase. Remote sensing 
surveys to locate the acoustic and magnetic anomalies and diver investigation would be 
required if structural features are sited near recorded anomalies. Locations that have not been 
previously surveyed would require investigation as this area has high potential to contain 
submerged resources. 
The Naples Historic District (CR00697), a collection of late 19th Century commercial and 
residential structures that date from the primary settlement of Naples in 1877 is located within 
the area of potential effect. This district is bounded by the Gulf of Mexico, Ninth Avenue South, 
Third Street, and Thirteenth Avenue South. Further evaluation of the beach fill features in this 
area would need to be evaluated for potential impacts to this NRHP property. 

National Historic Preservation Act, Section 106 Compliance 
The adverse impacts to historic properties that are potentially significant will be addressed by a 
Programmatic Agreement that specifies the appropriate historic, architectural and 
archaeological assessments and investigations required, the process for coordination of these 
studies with project stakeholders and interested parties, and appropriate mitigation measures 
agreed to by all. A Draft Programmatic Agreement has been prepared and is provided in the 
Cultural Resources Appendix, Appendix H. Although the work specified in the Programmatic 
Agreement would not begin until the PED Phase of the project, the Programmatic Agreement 
would be signed prior to signing of the Record of Decision for the EIS. 
A Programmatic Agreement may be implemented when the effects on historic properties cannot 
be fully determined prior to the approval of an undertaking (Engineering Regulation 1105-2-100 
Appendix C6 4 C(e)). 
Under NEPA guidance for Effects upon Cultural Resources (40 CFR 1508.8), Cultural resources 
would likely be effected by the proposed undertaking although the extent is unknown at this 
time. However, a Programmatic Agreement would be implemented during the PED Phase of the 
study that would include historic and archaeological studies and investigations. Procedures for 
the avoidance, minimization and/or mitigation of cultural resources, if identified, would be 
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included along with appropriate coordination with the SHPO, Tribes and other interested parties. 
Therefore, the overall effects upon cultural resources would be expected to be minimal. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
North County 
Construction of structural measures has the potential to impact as yet unidentified historic 
properties in areas of archaeological sensitivity. There are no recorded sites in the vicinity of the 
proposed Bonita Beach Road floodwall and surge barriers. However, an archaeological 
assessment of the footprint of the wall and gates should be conducted in order to determine if 
intact archaeological deposits are present. Several pre-Contact shell middens, shell scatter sites 
and burial mounds are located south of the floodwall footprint along the shore and inland 
wetland areas. 
A historical and architectural survey of Collier County was conducted in 1986 by Florida 
Preservation Services and a cultural resources assessment survey of the Audubon Country 
Club tract in northwest Collier County was performed in 1987. There is potential for submerged 
resources in areas south of the Bonita Beach Road floodwall and surge barriers. 
Further south are the proposed locations for the Wiggins Pass concrete structures in the 
berm/dune, surge barriers and pump station, and two jetties. As above, the locations for the 
structures should be subject to an archaeological assessment. One archaeological site, the 
Delnor-Wiggins Pass State Park Site (CR00970) is located along the shore south of the Wiggins 
Pass jetties. The Wiggins Pass Wreck (CR00218) mentioned above is located offshore in this 
area. Further assessment of this site would be required prior to construction of berm or dune 
features and structural measures near this location. 
There are no recorded historic properties in the vicinity of the floodwall and sluice gate at 
Seagate Drive, and at the floodwalls and surge barrier at Doctors Pass. As above, an 
assessment of the footprint for the structures features should be conducted during PED in order 
to determine whether additional historic or archaeological investigations would be required. 
For the Tamiami Trail and Gordon River floodwalls, surge barriers, and pump station, there are 
several historic properties recorded in the area of potential effect and vicinity. U.S. 41 
(CR00927) and the Tamiami Canal (CR00928) are both eligible for the NRHP and run adjacent 
to the proposed floodwall alignment. Pre-Contact archaeological sites including Naples 3 
(CR00062) and Naples 4 (CR00063), both Native American burial mounds, are located in the 
vicinity of the floodwall, south and north respectively. Additionally, historic structures and 
districts are in the vicinity. The Naples Municipal Airport is a designed historic landscape; 
however it is listed as ineligible for the NRHP. The Seaboard Coast Line Railroad Depot, dating 
from 1926 on Fifth Avenue South is located adjacent the northernmost portion of the floodwall. 
Lastly, the Naples Historic District (see above) is located to the west of the floodwall alignment. 
Both historic, architectural and archaeological investigations should be completed for the 
floodwall, gates, and pump station locations as well as a viewshed analysis to determine if these 
features would impact the setting and integrity of the nearby historic properties including the 
airport, railroad depot and Naples Historic District. An architectural survey of the area 
surrounding the floodwall footprint should be conducted to determine if any additional historic 
properties or structures of at least 50 years in age are eligible for the NRHP and would be 
impacted by the proposed construction. 
Under NEPA guidance for Effects upon Cultural Resources (40 CFR 1508.8), Cultural resources 
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will likely be effected by the proposed undertaking although the extent is unknown at this time. 
As described above, a Programmatic Agreement will be implemented during the PED phase of 
the study that will include historic and archaeological studies and investigations. Procedures for 
the avoidance, minimization and/or mitigation of cultural resources, if identified, will be included 
along with appropriate coordination with the SHPO, Tribes and other interested parties. 
Therefore, the overall effects upon cultural resources would be expected to be minimal. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Beach fill berms and dunes are discussed above for Alternatives 1. 
Non-structural measures to be added under Alternative 3 include elevation, floodproofing, and 
acquisition and demolition of properties. Please note that historic properties listed or eligible for 
listing on the NRHP would not be subject to acquisition or demolition but would be considered 
for less impacting nonstructural measures such as elevation or floodproofing. 

North County 
The properties identified to date for non-structural measures begin west of I-41 in North Naples 
and south of Vanderbilt Beach Road. A historic structures survey should be completed for all 
nonstructural measures to identify all historic properties that may be eligible to the NRHP. In 
addition to the structures themselves, archaeological sites surrounding the property as well as 
adjacent Native American sites in wetland areas, ponds and streams could also be impacted by 
proposed elevation, floodproofing and acquisition and demolition of selected properties. As for 
Alternatives 1 and 2, a complete inventory of the historic and archaeological resources both 
within and surrounding properties selected for non-structural measures should be completed 
during the PED Phase and addressed according to the PA for mitigation of adverse impacts to 
historic properties. 
The Bayhead Camp Site (CR00225), a Late Archaic Native American shell midden area is 
located within a cluster of properties south of Vanderbilt Beach Road selected for possible non-
structural measures. Further evaluation of this site will be required to determine its eligibility for 
listing on the NRHP and possible mitigation prior to elevation or floodproofing in this area. 
Nonstructural measures are proposed for properties within the Naples Historic District. 
Elevations and floodproofing of structures have the potential to cause adverse effects to the 
structures as well as to associated outbuildings and archaeological sites that may exist within 
the APE. Impacts to historic districts are also possible should the nonstructural measures result 
in the loss of contributing resources or alteration of the historic character of a neighborhood. 
Owners of historic buildings and structures are not required to elevate the structures; the cost of 
elevating a historic structure is the responsibility of the owner. Historic properties that remain at 
their original elevation would potentially be subject to repeated damages and deterioration. In 
addition to damage to the foundations of historic structures, flood waters would have the 
potential to cause damage to interior systems such as electrical wiring, ductwork, heating and 
air systems and interior finishes. Repeated flooding would also adversely impact historic 
landscaping and plants. Historic archaeological sites and deposits associated with historic 
structures could potentially be impacted through measures taken to protect personal property. 
Additional structures identified for nonstructural measures may also be eligible for the NRHP 
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within the study area but have not yet been subject to an historic architectural survey. 

Marco Island 
Recorded historic properties within Marco Island that could potentially be impacted by non-
structural measures include the Key Marco area (CR00048), a Pre-Contact shell midden site 
where human remains were noted; the Marco Inn (CR00648) circa 1897, Doxsee Quarters 
(CR00647), and the W.D. Collier House (CR00646) circa 1873, all on Collier Road. Additionally, 
Caxambas (CR00107), a pre-Contact Late Archaic Native American campsite with possible 
human remains is located at the southeastern end of Marco Island along with several Native 
American shell midden sites recorded as MAR 5, 6, 13, 14, 17, MIS, and others are located 
throughout Marco Island. 
An intensive level archaeological survey would be required to identify all historic properties 
within the nonstructural area of potential effect for Marco Island and adjacent Capri Island, both 
recorded and unrecorded sites. Impacts to any identified properties would need to be addressed 
as specified in the Programmatic Agreement. Under NEPA guidance for Effects upon Cultural 
Resources (40 CFR 1508.8), cultural resources would likely be effected by the proposed 
undertaking although the extent is unknown at this time. As described above, a Programmatic 
Agreement will be implemented during the PED Phase of the study that would include historic 
and archaeological studies and investigations. Procedures for the avoidance, minimization 
and/or mitigation of cultural resources, if identified, will be included along with appropriate 
coordination with the SHPO, Tribes and other interested parties. Therefore, the overall effects 
upon cultural resources would be expected to be minimal. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
More information is required on the locations of the structures proposed for elevation, 
demolition/acquisition, and floodproofing. Once these areas are identified, a cultural resources 
assessment would be required to determine if the structures are eligible for the NRHP, and if 
measures would impact significant historic properties, both above and below-ground. 
Depending on timing, these structures could be evaluated during the remainder of the study and 
documented in time for the Chief’s Report. If not, this assessment would need to be completed 
during PED phase, which would be reflected in the project PA for cultural resources. 
As described above for Alternative 1-3, historic properties are located within all alternatives 
including Alternative 4. Historic and archaeological investigations would need to be conducted 
during PED Phase to identify the entire universe of historic properties and potentially sensitive 
archaeological areas. If impacts to these properties cannot be avoided, then the procedures in 
the draft Programmatic Agreement should be followed to address or otherwise mitigate for these 
impacts in coordination with the SHPO, Federally Recognized Tribes, and interested parties in 
accordance with the NHPA. 
Under NEPA guidance for Effects upon Cultural Resources (40 CFR 1508.8), cultural resources 
will likely be effected by the proposed undertaking although the extent is unknown at this time. 
As described above, a Programmatic Agreement would be implemented during the PED Phase 
of the study that will include historic and archaeological studies and investigations. Procedures 
for the avoidance, minimization and/or mitigation of cultural resources, if identified, would be 
included along with appropriate coordination with the SHPO, Tribes and other interested parties. 
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Therefore, the overall effects upon cultural resources would be expected to be minimal. 

A l t e r n a t i v e  4 a :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described as Alternative 4 but would not be anticipated to include 
impacts to Planning Area 4. Development and execution of a Programmatic Agreement would 
be as described in Alternative 4. 

Future Section 106 Compliance 
As the project advances into the PED Phase, additional historic, architectural and 
archaeological investigations will be necessary to complete identification of all historic 
properties. In accordance with Section 106 of the National Historic Preservation Act of 1966, as 
amended and its implementing regulations, 36 CFR 800, a draft Programmatic has been 
prepared (and is provided in the Cultural Resources Appendix H) that will serve as a binding 
agreement between the SHPO and the District that outlines the activities and tasks that must be 
carried out to conclude identification of significant resources, determination of adverse effects, 
and mitigation for those adverse effects. These activities include carrying out additional 
archaeological and architectural investigations based on the locations of project elements, 
coordination and consultation with the SHPO, interested parties and stakeholders, and 
Federally Recognized Tribes, and preparation of SHPO site forms for all identified properties. 
The PA also stipulates that, depending upon the result of surveys, treatment plans will be 
prepared to outline the specific mitigation measures that will be taken to address adverse 
effects to structures and archaeological sites that cannot be avoided. Treatment plans or 
mitigation agreements would include, but not be limited to, specialized design guidelines for 
historic structures to ensure that flood protection measures are consistent with the historic fabric 
of the buildings; the design of the project elements to fit the character of the historic districts, 
and data recovery for archaeological sites that cannot be avoided. 
Under NEPA guidance for Effects upon Cultural Resources (40 CFR 1508.8), with the exception 
of the Future Without Conditions alternatives, cultural resources would potentially be effected by 
the proposed undertaking. At this time, it is impossible to determine the full context and intensity 
of these effects. However, a Programmatic Agreement for the identification of cultural resources 
along with appropriate measures for avoidance or mitigation will be implemented during the 
PED Phase of the study. Therefore, as a result, the overall effect upon cultural resources would 
be expected to be minimal. 

8 . 1 7  R E C R E A T I O N  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 
Climate change-driven sea level rise and the potential for more frequent coastal storms are 
expected to continue over the next 50 years and into the future in Collier County. Population 
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growth, tourism, and development are also anticipated to continue. However, due to the existing 
structural density, future development would be anticipated to be mainly in the form of 
redevelopment. Predicted climate change impacts, such as erosion of beaches and extended 
storm surge inundation, have the potential to cause changes in the nature and character of the 
recreational use in the ROI. 
The county has a network of canals and water level control structures that would continue to be 
maintained. In 2018, Collier County published a Master Plan for the Gordon River which details 
eight improvements aimed at reducing flooding with the Gordon River Extension basin. The 
implementation of the plan would provide flood reduction in 400 acres of the basin area (Collier 
County 2018). Improvements to stormwater management in Collier County could benefit 
recreation through improved water quality. 
The SFWMD is also involved in research and implementation of various projects and initiatives 
in response to climate change and sea level rise. These improvements and studies could result 
in positive or negative impacts to recreation, depending on the project, and would continue into 
the future regardless of whether the present study is implemented. 
Temporary, construction-related disruptions to recreation would not occur if no action were 
taken. If no action were taken, it is expected that structures, including recreational facilities, and 
inhabitants of Collier County will become increasingly susceptible to coastal inundation. 
Recreational facilities such as Lowdermilk and beaches in the ROI have the potential to 
experience damage and erosion from storm events and flooding. Therefore, the No 
Action/Future Without Project Alternative would result in minor to moderate direct and indirect, 
temporary and permanent impacts to recreational resources in the ROI. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The offshore dredging vessels and dredging equipment would not be anticipated to affect 
recreational activities as they would not be likely occurring this far offshore. During beach 
nourishment and during sand transport mitigation activities, the presence of pipelines and 
construction equipment on the beach and associated noise would temporarily diminish the 
recreational value of the affected area. Temporary construction safety zones would restrict 
public beach access on either side of the beach fill discharge point, thus temporarily reducing 
recreational activities such as fishing, sunbathing, and walking in those areas. Public access to 
beaches outside of the safety zones would be maintained. 
Following sand placement, the conceptual beach berm widths at each of the nourished areas 
would either remain at current levels would be anticipated to increase up to 75 feet wide from 
the toe of dune vegetation. Access to the beach would remain the same from both a private and 
public standpoint. Following construction of the berm and dune system, residents with direct 
beach access would be allowed to replace or construct access ways over the dune in 
accordance with county standards. Existing public access points, including handicap access, 
would be maintained following construction. Two additional access ways on Barefoot Beach are 
recommended which would increase public access in this area. Appendix F, the Public Use Plan 
contains further information. 
Recreational opportunities at nourished beaches would either remain the same as present or be 
improved/increased through additional beach area and public access ways. As a result, 
Alternative 1 would result in adverse to beneficial, temporary to permanent and minor to 
impacts. 
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A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Impacts for dredging and beach nourishment would be as those described in Alternative 1. 
Temporary impacts to recreation as a result of the construction of the structural features would 
involve the establishment of safety zones which may include road and/or lane closures, and 
sidewalk blockages as well as increased levels of noise in the construction area(s). Construction 
impacts may also result in temporary closures of portions of parking lots for staging of 
construction equipment, closures of portions of beaches, and closures of driveways to and from 
businesses/residences for a short period of time as work is completed. Detours would be 
established where necessary. 
Temporary construction easements to access the Doctors and Wiggins Passes by land may be 
necessary resulting in temporary closures of portions of the beaches adjacent to the passes. 
Construction of the surge barriers at Wiggins and Doctors Passes may also require temporary 
closures of these inlets. Similarly, construction of the tide gates along Bonita Beach Road, 
Seagate Drive, and Tamiami Trail would temporarily restrict navigational access between the 
northern and southern sides of the roads for boats that pass under these roadways. The use of 
beaches, roadways, sidewalks, parking lots, and roadway underpasses for vessels should be 
able to resume fully upon completion of the project. 
The conceptual footprints of the floodwalls would not directly or indirectly impact any parks as 
none are adjacent to the conceptual footprints. The conceptual footprint of the surge barriers 
and land tie-ins would cause permanent impacts to recreation through the loss of land. Public 
property alongside the Wiggins Pass surge barrier would need to be acquired from the Delnor-
Wiggins State Park for the construction of a pump station. Land would also be acquired from the 
State Park and the Barefoot Beach County Preserve for construction of tie-ins to the surge 
barrier. Private property alongside the Doctors Pass surge barrier would need to be acquired as 
well for the tie-in to land. Permanent easements for maintenance access would also be needed 
at the two surge barriers. The land acquisitions would result in a permanent loss of area for 
recreation at the impacted sites. A beach access path from the Admiralty Point Condominium 
Complex would also need to be reconfigured to bypass the surge barrier tie-in. 
The floodwalls and tide gates are anticipated to cause only temporary impacts to recreation 
although the tide gates and surge barriers may reduce channel widths permanently through 
these access points. The design of these structural features would account for vessel passage, 
but some permanent loss of channel width may occur. The tide gates and surge barriers would 
be open except for operation, testing and maintenance. The floodwalls would have openings 
with deployable sections for each roadway or driveway crossing. The deployable sections would 
also only be closed during operation and maintenance. The floodwalls would run alongside 
existing roadways and sidewalks and access for walkers, bikers, and drivers should not be 
permanently affected. 
During operation, the deployable sections of floodwall would be put in place, and the tide gates 
and surge barriers would be operated as needed. This would restrict recreational access, but 
operation would only occur immediately prior to a storm event or during a storm event when 
there is a low likelihood that recreational activities would occur. Maintenance activities that could 
require temporary closure of any of the structures would occur in accordance with the County’s 
plan which would be communicated to the public. 
Impacts to recreation under this alternative are expected to range from moderately beneficial 
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and permanent to minor to moderate adverse effects that are temporary to permanent in 
duration due to the losses of recreational land alongside the Doctors and Wiggins Passes. 
A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Dredging and beach nourishment impacts would be as those described in Alternative 1. The 
nonstructural measures of this alternative would help protect only individual structures from 
storm surge. This could disrupt land uses temporarily during construction, as measures are 
being constructed. However, the land use disruption would likely be mostly limited to those 
specific structures being protected and the nonstructural portion of this alternative would not be 
anticipated to cause permanent impacts to recreational land and facility use. 
This alternative would only address individual structures, therefore, it would not protect wide 
expanses of area from storm surge. Open recreational areas such as parks and trails would 
remain vulnerable to flooding and could be adversely affected, at least temporarily. Areas 
converted to green space from acquisition and demolition of residential structures could 
potentially be converted to parks providing a beneficial impact to recreation providing a minor 
beneficial impact to recreation. Impacts to recreational resource use from implementation of this 
alternative are predicted to range from moderately beneficial and permanent to minor and 
temporary adverse effects. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Anticipated impacts would be as those described for Alternatives 2-3; however the nonstructural 
impacts would be limited to Planning Areas 2, 4, and 6. Impact findings would be as those 
described in Alternatives 2-3. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Anticipated impacts would be as those described for Alternatives 2-3; however the nonstructural 
impacts would be limited to Planning Areas 2 and 6. Impact findings would be as those 
described in Alternatives 2-3. 

8 . 1 7 . 1  C u m u l a t i v e  I m p a c t s  

Within the ROI, there are ongoing private and government funded construction projects, 
including various construction improvements to existing businesses and residences, and 
ongoing roadway improvements conducted by the FDOT which all necessitate the temporary 
closure of sidewalks and roadways affecting recreation. 
Cumulative temporary impacts from this project on recreational resources could be reduced by 
phasing work to cause less disruption at a time. Due to the synergistic effects from a 
combination of factors, including beach erosion, eustatic and relative Sea Level Rise (SLR), and 
an increase in the frequency and strength of storms, the risk from coastal inundation would be 
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anticipated to worsen over time. However, implementation of any of the action alternatives 
would not be predicted to substantially cumulatively or synergistically interact with climate 
change and/or effects from other actions in the ROI, with respect to recreational resources. 

8 . 1 8  A E S T H E T I C S  A N D  V I S U A L  R E S O U R C E S  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk and municipalities would remain 
the same as the existing building construction and environment. However, the current beaches 
in Collier County could continue to erode, resulting in narrower beaches. 
Collier County would continue coastal and climate resiliency efforts, including improving 
stormwater treatment and control, removal of septic systems, continued maintenance of 
beaches, and planning and educational efforts such as the Alliance for Collier’s Coastal 
Resilience, a modeling, educational and advisory effort to help local governments as well as 
private citizens manage lands and develop strategies to ameliorate impacts from sea level rise. 
The SFWMD is also involved in research and implementation of various projects and initiatives 
in response to climate change and sea level rise. The Wiggins Inlet, Floodplain Management 
Plan, and other such existing plans would be expected to continue into the future, regardless of 
whether the present study is implemented. These plans could result in their own aesthetics 
affects during and after construction. 

The No Action/Future Without Project Alternative would have no impact on aesthetics. No 
construction activities and therefore, no temporary siting of equipment or building materials 
would be visible. There would be no direct temporary or permanent impacts on aesthetics; but 
there would be indirect, minor, permanent adverse effects, in the form of narrower beaches. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The dredging and borrowing action would not be anticipated to have an impact on aesthetics 
due to the offshore nature of the site. The beach dune height would be increased up to a 
maximum height of approximately 14 feet. Also, the width of the beach would be increased and 
would be up to approximately 75 in width from the toe of the dune vegetation. This would be a 
direct, permanent, and beneficial effect on aesthetics, as shoreline and urban development 
would be further buffered from beach goers’ views by a larger, wider, more natural beach view. 
However, the additional beach height would cause additional obstructions from uplands to the 
beach viewshed; however, due to the substantive height of the existing dunes, this would only 
be a minor, adverse effect. 
Sand placement, and movement of the sand to construct the beach berm and dunes would 
require heavy earth-moving equipment, which generates visual effects typical of a construction 
site. In addition, during construction, pipelines will be in place at various locations to pump the 
sand in from offshore. Construction equipment is only operable during normal business hours, 
but would remain visible until the project is completed, and would shift down the shoreline as 
progress is made on construction. These effects would be direct, minor, and temporary. 
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Minor, direct permanent beneficial effects are expected with the addition of beach width. Minor, 
temporary, adverse effects are expected due to construction for Alternative 1. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Dredging and beach nourishment impacts would be as those described in Alternative 1. 

For the structural portion of the project, proposed measures include surge barriers a sluice gate, 
floodwalls, concrete structures in the berm/dune, and associated features. At the mouths of 
Doctors Pass and Wiggins Pass, two small inlets, there would be permanent surge barriers 
approximately 12 feet above the water, with large gates in each. Because the gates would 
remain open other than for storm events, the view of the inlets themselves would remain 
unobstructed other than when the gates are closed; the sector gates would just be in the open 
position, to either side of the inlet. 

Doctors Pass is in a highly developed area and already has two jetties, so the view of this new 
gate system would be less intrusive. However, Wiggins Pass is a relatively naturalized inlet with 
no structures. Currently, development in that embayment is much less prevalent, the 
embayment is mostly dominated by mangrove communities along the shorelines, particularly 
near the inlet. Therefore, the two new jetties, and new surge barrier and sector gates there 
would be visually intrusive. An accompanying feature at Wiggins Pass is a pump station and 
building pad that could be around an acre in size. This area is currently mangrove wetlands; 
therefore, the pump station building would also be a visual intrusion. 

New floodwalls along Bonita Beach Road, Seagate Road, and Tamiami Trail would parallel 
those roadways both through uplands and along the water and would contain smaller sluice 
gates. On land, they would be visible mostly as low-profile walls; and from the water, they would 
have an appearance similar to a bulkhead. 

Likewise the other remaining surge barriers and sluice gate would also cause viewshed impacts 
but to a lesser extent due to the developed areas that these occur in and because of their 
smaller size. 

All of these structures construction would involve heavy construction equipment, with typical 
views of heavy equipment. Some of the construction, particularly the flood walls, occur along 
roads and near areas with residential housing as well as commercial buildings. All of these will 
experience temporary adverse visual effects, as the structures are built. Construction equipment 
will also need to operate on barges to construct in-water structures such as storm surge barriers 
and tide gates. This construction will occur during normal business hours, but construction 
equipment would remain onsite until complete. 

Minor direct permanent beneficial effects are expected with the addition of beach width, and 
minor to moderate adverse effects due to the visually intrusive nature of new structures in a 
natural environment. Minor, temporary, adverse effects are expected due to construction for 
Alternative 2. 
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A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Dredging and beach nourishment impacts would be as those described for Alternative 1. 
Otherwise, land disturbance for this alternative would be limited to modification of existing 
buildings. For nonstructural measures, this involves construction activities relating to the dry and 
wet flood proofing of critical infrastructure facilities and condominiums, the elevation of 
residences, or the acquisition and demolition of structures and conversion of demolished 
structures to green space. For flood-proofed structures, there would be a negligible difference in 
appearance. Structures that will be elevated would remain similar in appearance, except that 
they could be seen from further distances. Acquisition and demolition impacts to aesthetics 
have the potential to be either moderately beneficial or adverse and permanent, depending 
upon the perspective of the viewer and the attractiveness of the particular structure. As 
structures are demolished, these land areas would have a more naturalized view as they would 
be converted to green space. 
A temporary adverse effect in visual effects would occur from the use of construction equipment 
and motor vehicles during transportation of materials to the project site resulting in minor 
temporary impacts to aesthetics. Implementation of Alternative 3 would require construction 
access to all structures to be treated; this would be expected to be from existing roads, and in 
the case of the beach nourishment. Similarly, localized maintenance, as repairs will be needed 
over time. During those timeframes only, construction vehicles would be visible. Construction 
BMPs for construction vehicles, as described in Alternative 2, could also be considered. 
Negligible to minor temporary and permanent beneficial impacts to aesthetics are expected to 
result from implementation of Alternative 3. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts would be as those described for Alternatives 2-3; however, impacts caused by 
nonstructural features would be less than those described in Alternative 3 as this alternative 
only includes nonstructural measures in Planning Area 2, 4, and 6. Impact findings would be as 
those described in Alternatives 2-3. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  

Impacts would be as those described in Alternative 4 except in Planning Area 4A. With 
Alternative 4A there would be less temporary and permanent aesthetic impacts as there would 
be no nonstructural measures in Planning Area 4A; however the impact levels would be as 
those described in Alternative 4. 

8 . 1 8 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  A e s t h e t i c s  L e v e l s  
Best Management Practices to ensure that visual resources and aesthetics of the area are 
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impacted to a lesser extent are: 

1. Site floodwalls, pump stations, and surge barriers into existing developed areas with 
existing visual disturbances to the extent practical 

2. Incorporate structural measures into the existing viewshed as seamlessly as possible 
3. Minimize the use of obtrusive signs on or near the flood wall or surge barriers 
4. Whenever feasible, use colors on the design that integrate with the existing visual 

landscape 

8 . 1 8 . 2  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present and reasonably foreseeable future projects within the 
Study Area. Regardless, if the above referenced alternatives are implemented, a myriad of 
local, state, and federal projects and studies with sea level rise and climate change resiliency 
efforts from governmental and non-profit agencies will continue to be studied and implemented. 
Resilience efforts that include construction and the use of mobile construction equipment would 
temporarily contribute to noise and vibration impacts; however, these impacts would be 
negligible, temporary and phased across years. 

Collier County within the ROI has many ongoing private and government funded construction 
projects, including various construction improvements to existing businesses and residences, 
and ongoing roadway improvements conducted by the Florida Department of Transportation 
(FDOT) which all necessitate the use of heavy construction equipment which can also 
temporarily impact noise and vibration levels. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the coming years for Collier County. However, 
implementation of Alternatives 1, 2, 3, or 4 were not predicted to substantially cumulatively or 
synergistically interact with climate change and/or effects from other actions in the ROI, with 
respect to aesthetics and visual resources. 

8 . 1 9  H A Z A R D O U S  M A T E R I A L S  T O X I C  W A S T E  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. No existing site involving current 
or past HRTW use in Collier County within the ROI would be disturbed. 

Whether the No Action/Future Without Project plan or any other alternative is implemented, 
FDEP would continue to monitor their inventory of generators and sites of HTRW within the 
ROI. The EPA would continue to regulate facilities and brownfield sites contaminated by HTRW 
in the ROI under the No Action/Future Without Project. Collier County would continue to monitor 
the water quality of the drinking water aquifers for any potential contamination. Collier County 
would continue its Pollution Control Section’s mission, which is to protect, preserve, and restore 
our water and other natural resources through monitoring, pollution prevention, education, and 
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remediation program, pursuant to County Ordinance Number 2019-17 (Collier County 2020). 

Collier County would continue coastal and climate resiliency efforts, including improving 
stormwater treatment and control, removal of septic systems, continued maintenance of 
beaches, and planning and educational efforts such as the Alliance for Collier’s Coastal 
Resilience, a modeling, educational and advisory effort to help local governments as well as 
private citizens manage lands and develop strategies to ameliorate impacts from sea level rise. 
The SFWMD is also involved in research and implementation of various projects and initiatives 
in response to climate change and sea level rise. 

Implementation of the No Action/Future Without Project Alternative could cumulatively or 
synergistically interact with climate change and/or other cumulative effects. There are no 
CERCLA sites within the ROI; and one brownfield is located inland, in the Immokalee area. The 
Collier County contains many large and small generator waste facilities, such as construction 
industries, dry cleaners, gas stations, and other such businesses. Effects to the distribution of 
hazardous material from implementation of the No Action/Future Without Project Alternative 
include exposure of deposits from erosion, and water pollution from the inundation of 
contaminated areas by flood waters. Potential HTRW contamination from HTRW sites would 
continue to occur with the no action plan. Therefore, the population of Collier County, and 
surrounding areas could be subjected to continued and increasing risks from the potential of 
contamination from hazardous materials due to these circumstances under the No Action/Future 
Without Project Alternative. 

The No Action/Future Without Project Alternative would have no direct impact on HRTW. 
However, the population of Collier County could be subjected to minor, increasing risks from the 
potential of contamination due to storm damage to existing waste handlers. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The dredging of sand for beach nourishment involves hopper dredges, this activity would take 
place offshore and at the Shoal Area T1 and Shoal Area T2 in the Gulf of Mexico. No 
contaminated sand source areas would be utilized. 

There are no known areas of contamination along the beach areas to be re-nourished; therefore 
none would be anticipated to be affected. Sand placement, and movement of the sand to 
construct the beach berm and dunes will require heavy earth-moving equipment. 

Implementation of Alternative 2 would not involve placement, use, or storage of hazardous and 
toxic materials in or near the project area. Accident and spill prevention plans specified in the 
contract specifications should prevent most spills. The construction contract would include 
requirements to properly manage, store, and dispose of all fuels and materials generated by or 
used for the project. Best Management Practices would be adhered to, to avoid any fuel spills 
during staging areas and construction. 

No direct or indirect permanent adverse effect would be anticipated. A negligible, temporary 
adverse permanent effect is possible during construction; however, the risk is low because 
BMPs would be followed and any potential spill would be cleaned up immediately. 
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A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
For dredging and beach nourishment, impacts would be as those described for Alternative 1. No 
direct or indirect impacts permanent impacts would be expected. 

For the structural portion of the project, proposed measures include surge barriers, floodwalls, a 
sluice gate, concrete structures in the berm/dune and associated features. No EPA regulated 
sites for HTRW are directly in the vicinity of the proposed structural features. Few small-quantity 
waste generators, such as dry cleaners, photography facilities, or gas stations, may be located 
in the ROI, particularly along Tamiami Trail (FDEP 2020). Direct effects to these are unlikely, 
however, if affected, such facilities would be decommissioned in accordance with all laws. 
However, a potential exists for some structures to be demolished to make way for construction 
could to contain lead-based paint (LBP), asbestos containing materials (ACM), or 
polychlorinated biphenyls (PCBs). As a result, a Phase 1 Environmental Site Assessment 
should be conducted for any affected structure constructed prior to 1978. If any such 
contaminants are found, the construction contract must include procedures for the lawful 
decontamination, removal, and disposal of such wastes. With this stipulation, there would be 
negligible adverse permanent and minor adverse temporary impacts on HRTW during 
construction. 

Implementation of Alternative 2 would not involve placement, use, or storage of hazardous and 
toxic materials in or near the project area. Accident and spill prevention plans specified in the 
contract specifications should prevent most spills. The construction contract would include 
requirements to properly manage, store, and dispose of all fuels and materials generated by or 
used for the project. A negligible temporary adverse permanent effect is possible during 
construction; however, any potential spill would be cleaned up immediately. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
For beach nourishment, impacts have been described in Alternative 1. No direct or indirect 
impacts permanent impacts would be expected. 

For nonstructural and critical infrastructure, this involves construction activities and ground 
disturbance for the demolition of structures to be acquired; for elevation of structures, and for 
the dry and wet flood proofing of critical infrastructure facilities. The proposed construction 
measures would require local utility investigations. Construction access and staging areas 
would also be required. 

Impacts associated with Alternative 3 would be localized to each facility and would result in 
disturbance to existing structures of varying ages; therefore, the potential exists for some 
structures to contain lead-based paint (LBP), asbestos containing materials (ACM), or 
polychlorinated biphenyls (PCBs). As a result, a Phase 1 Environmental Site Assessment 
should be conducted for any affected structure constructed prior to 1978. If any such 
contaminants are found, the construction contract must include procedures for the lawful 
decontamination, removal, and disposal of such wastes. With this stipulation, there would be 
negligible adverse permanent and minor adverse temporary impacts on HRTW during 
construction. 

Implementation of Alternative 3 would not involve placement, use, or storage of hazardous and 
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toxic materials in or near the project area. Accident and spill prevention plans specified in the 
contract specifications should prevent most spills. The construction contract would include 
requirements to properly manage, store, and dispose of all fuels and materials generated by or 
used for the project. 

Overall, this Alternative would have no anticipated direct or indirect permanent adverse effect on 
HRTW. A negligible temporary adverse permanent effect is possible during construction; 
however, BMPs would be followed and any potential spill would be cleaned up immediately. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
The evaluation of potential impacts to noise and vibration levels for Alternative 4 are similar to 
Alternative 2 and 3 together. Nonstructural measures includes elevation and/or floodproofing of 
existing residences as well as potential demolition activities. 

Impacts associated with Alternative 3 would be localized to each facility and would result in 
disturbance to existing structures of varying ages; therefore, the potential exists for some 
structures to contain lead-based paint (LBP), asbestos containing materials (ACM), or 
polychlorinated biphenyls (PCBs). As a result, a Phase 1 Environmental Site Assessment 
should be conducted for any affected structure constructed prior to 1978. If any such 
contaminants are found, the construction contract must include procedures for the lawful 
decontamination, removal, and disposal of such wastes. With this stipulation, there would be 
negligible adverse permanent and minor adverse temporary impacts on HRTW during 
construction. 

Few small-quantity waste generators, such as dry cleaners, photography facilities, or gas 
stations, may be located in the ROI, particularly along Tamiami Trail (FDEP 2020). Direct effects 
to these are unlikely, however, if affected, such facilities would be decommissioned in 
accordance with all laws. 

Implementation of Alternative 3 would not involve placement, use, or storage of hazardous and 
toxic materials in or near the project area. Accident and spill prevention plans specified in the 
contract specifications should prevent most spills. The construction contract would include 
requirements to properly manage, store, and dispose of all fuels and materials generated by or 
used for the project. 

Overall, this alternative would have no anticipated direct or indirect permanent adverse effect on 
HRTW. A negligible temporary adverse permanent effect is possible during construction; 
however, BMPs would be followed and any potential spill would be cleaned up immediately. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts and impact findings would be as those described for Alternative 4, however, there 
would be no potential for impacts and no need for an ESA, Phase 1 survey in Planning Area 4A. 
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8 . 1 9 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  
For of any of the action alternatives, avoidance and minimization practices would be employed to 
the maximum extent practicable for all potential impacts. Practicable is defined as, “the alternative 
is available, and capable of being done after taking into consideration cost, existing technology, 
and/or logistics in light of the overall project purpose(s)”. Specific examples of best management 
practices to avoid and minimize impacts to HRTW include: 

1) A Phase 1 Environmental Site Assessment (and additional phased assessments as 
needed) would be conducted prior to construction. 

2) If HRTW materials or USTs are found, the project specifications will include procedures 
that require that they be handled and disposed of in a lawful manner. 

3) If HRTW materials are found, coordination will occur with the FDEP’s Waste Division and 
EPA (if applicable) will occur. 

4) Pump stations would be designed to meet County and State water quality criteria 
requirements and/or be designed to treat water; and 

5) The project specifications should include a fuel spill contingency plan. 

8 . 1 9 . 2  C u m u l a t i v e  I m p a c t s  

There are a multitude of past, present and reasonably foreseeable future projects within the ROI. 
Regardless, if the above referenced alternatives are implemented, a myriad of local, state, and 
federal projects and studies with sea level rise and climate change resiliency efforts from 
governmental and non-profit agencies will continue to be studied and implemented. Resilience 
efforts that include construction and the use of mobile construction equipment would temporarily 
contribute to noise and vibration impacts; however, these impacts would be negligible, temporary 
and phased across years. 

Collier County within the ROI has many ongoing private and government funded construction 
projects, including various construction improvements to existing businesses and residences, and 
ongoing roadway improvements conducted by the FDOT which all necessitate the use of heavy 
construction equipment which can also have a negligible to minor effect on HRTW sites. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the coming years for Collier County. 

Implementation of any of the action alternatives is not predicted to substantially cumulatively or 
synergistically interact with climate change and/or other cumulative effects, as the alternatives 
would reduce flooding in Collier County and reduce the potential to spread pollutants from HTRW 
sites. 

8 . 2 0  S A F E T Y  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
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or planned future actions to mitigate against coastal storm risk. 

Regardless of whether the No Action or an Action Alternative is implemented, the laws, 
regulations and policies as discussed in Section 2.17, would still be expected to continue. This 
includes, but is not limited to, FEMA’s coordination of administration of disaster relief resources 
and assistance to states, and the County’s Comprehensive Emergency Management Plan 
(CEMP), provides the framework for how the state will support impacted local governments, 
individuals and businesses, and other safety plans and procedures. Existing evacuation 
procedures would be expected to continue. 

Collier County would continue coastal and climate resiliency efforts, including improving 
stormwater treatment and control, removal of septic systems, continued maintenance of 
beaches, and planning and educational efforts such as the Alliance for Collier’s Coastal 
Resilience, a modeling, educational and advisory effort to help local governments as well as 
private citizens manage lands and develop strategies to ameliorate impacts from sea level rise. 
The SFWMD is also involved in research and implementation of various projects and initiatives 
in response to climate change and sea level rise. 

No temporary or permanent impacts to safety would occur, due to any build alternative. 
However, due to relative SLR and an expected increase in the frequency and strength of 
storms, the severity and intensity of tidal flooding events is expected to rise in the coming years 
for Collier County. Without implementation of an action alternative, it is expected that Collier 
County, already susceptible to high tides, king tides, and other storm surge events, will become 
increasingly at risk of coastal storm damage to homes, businesses, and infrastructure. As a 
result of climate change, global temperatures and sea level are expected to rise in the 
foreseeable future. This can lead to various potentially dangerous conditions such as flooded or 
damaged evacuation route, stranded residents, power outages, and damaged buildings. 

Overall, not implementing a Build Alternative would result in continued damage; therefore, this 
Alternative would have an indirect, permanent, adverse effect on safety that is minor to 
moderate. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Dredging of sand would occur far offshore by hopper dredges; sand would then be pumped onto 
the shorelines of Collier County by pipeline. Sand placement, and movement of the sand to 
construct the beach berm and dunes would require heavy earth-moving equipment, typical of a 
construction site. Beach nourishment would help buffer beaches from storm events, but would 
not prevent storm surge. 

Areas under construction on the beaches would be closed off to the public for safety. In 
addition, all applicable laws such as the Occupational Safety and Health Act (OSHA) and safety 
BMPs described in this section would be followed during dredging and construction. 

Overall, this alternative would be expected to have a permanent direct, minor, beneficial effect, 
and a negligible to minor direct temporary adverse effect on safety. 
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A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
For dredging and beach nourishment impacts would be as those described for Alternative 1. 

For the structural portion of the project, proposed measures include surge barriers, floodwalls, 
tide gates, and pump stations. As discussed in Chapters 6 and 7, Alternative 2 would provide 
some protection for the delineated Planning Areas of the study area in Collier County from 
storm surge flooding during storm surge events. The implementation of Alternative 2 would have 
the potential for long-term beneficial effects on safety, due to the reduction of widespread storm 
surge flooding during major storm events. However, individual homes and businesses would not 
treated. 

The operation of the many gates may pose temporary safety risks to the public for major storm 
events, long-term, which could result in permanent and minor impacts. To address this and 
other aspects of the project, coordination would be conducted with local, state, and federal 
applicable agencies in regards to emergency management, emergency services, evacuation 
zones, and navigation (where applicable). An operation and maintenance manual would be 
developed during the PED Phase to address the safe operation of the gates. Coordination 
procedures with other agencies as well as specific public outreach to all citizens would be 
needed for successful implementation. 

Construction will involve heavy construction equipment, some of which would occur along roads 
and areas near residential housing as well as commercial buildings. Construction areas will 
have to be secured, and worker safety as prescribed by OSHA is required. The U.S. Coast 
Guard would have specific safety requirements and precautions for construction in navigable 
waters. Implementation of BMPs would reduce the adverse impacts on safety due to 
construction such that there would be negligible direct and indirect, temporary, adverse effects 
on safety. 

Overall, this Alternative would have permanent, direct, minor to moderate beneficial effects, and 
temporary direct, minor adverse effects on safety. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Beach nourishment and dune construction effects will be as described in Alternative 1. 

Alternative 3 also involves permanent demolition of structures to be acquired, temporary 
construction on existing structures, and construction access for both. 

There would be permanent direct and indirect beneficial effects for safety as a result of this 
alternative. Elevation, wet-proofing, and dry-proofing all aid in adaptation of structures to coastal 
storm risk. Acquisition and demolition will eliminate buildings that have sustained losses or are 
at risk from storms; and residents would be relocated to higher ground. This permanent change 
in land use might also reduce impacts by reducing the future number of citizens located in areas 
most vulnerable to damage. Benefits to safety will result from the floodproofing protection of 
critical infrastructure, much of which is vital to emergency response. However, there would not 
be the beneficial effect of storm surge reduction that Alternative 2 would offer. 

There would be widespread associated construction activities across the Collier County in order 
to implement all acquisition, elevation, and floodproofing measures, as approximately 290 
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homes are demolished, and thousands of homes and critical infrastructure would be treated. 
Temporary adverse effects would be offset by worker and construction site safety programs, 
following BMPs, and restricted access to the public. 

Overall, this alternative would have a direct permanent, minor to moderate beneficial effects, 
and a negligible to minor temporary adverse effect on safety during construction. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
The evaluation of potential impacts to noise and vibration levels for Alternative 4 are similar to 
Alternative 2 and 3 together. This Alternative would provide the most beneficial permanent 
effect on safety of all, because it has the compounded benefits of reducing beach erosion, 
reducing storm surge, and treating individual structures. It would have direct, permanent 
moderate beneficial effects on safety. It would also have temporary negligible to minor adverse 
effects on safety, with implementation of the BMPs and the Operations and Maintenance 
manual. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described for Alternative 4; however there would be no potential for 
safety impacts in Planning Area 4A. Impact findings would be as those described for Alternative 
4. 

8 . 2 0 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  S a f e t y  

1. Construction workers would be required to follow the Occupational Safety and Health 
Act (OSHA) regulations. 

2. Safety plans in accordance with current regulations would be strictly adhered to during 
construction. 

3. Coordination with all applicable emergency service agencies, local, state, and federal 
regulatory agencies, and the general public would be conducted to ensure that safety 
concerns are all addressed, to include those specific to evacuation measures. 

4. A detailed Operation and Maintenance manual would be developed in coordination with 
the appropriate agencies and the public. 

5. Public access would be prohibited in construction zones. 

6. Construction schedules would be coordinated with the County to prevent conflicts with 
other construction schedules. 
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8 . 2 0 . 2  C u m u l a t i v e  I m p a c t s  

There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. Regardless of which Alternative is implemented, all of the laws, regulations, and policies 
pertaining to safety, as described in Section 2.17 and Section 8.17, No Action Alternative/Future 
Without Project, would continue to be in place. Also, a myriad of local, state, and federal 
projects and studies with sea level rise and climate change resiliency efforts from governmental 
and non-profit agencies will continue to be studied and implemented. Collier County within the 
ROI has many ongoing private and government funded construction projects, including various 
construction improvements to existing businesses and residences, and ongoing roadway 
improvements conducted by the FDOT. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
and relative SLR, and an increase in the frequency and strength of storms, the risk from coastal 
inundation will rise in the coming years for Collier County. However, implementation of action 
alternatives, would not be predicted to substantially adversely cumulatively or synergistically 
interact with other past, present, and future effects on safety. In fact, the cumulative effect on 
safety when considering this project and the effects of other projects and initiatives, would 
overall be beneficial. 

8 . 2 1  U T I L I T I E S  

As described in the Affected Environment, the ROI for utilities is utilities within Collier County. 

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. Utilities in the Collier County 
would continue to change over time as expected as improvements and upgrades would 
continue to be made that are already planned by the county and its associated municipalities 
independent of the USACE, particularly to the stormwater infrastructure. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The placement of sand on the existing dunes would not be anticipated to affect any utilities in 
the surrounding area. There are no known utilities in the Doctor’s Pass or Wiggins Pass dune 
areas besides flow ways. The addition of sand to the existing dunes will not adversely affect the 
flow ways or stormwater drainage systems because the addition of sand will not obstruct either 
pass. As the figures below show for Wiggins Pass and Doctor’s Pass, there are no utilities 
besides flow ways for stormwater management through the passes. 
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Wiggins 
Pass 

Figure 8-6. Map of utilities surrounding Wiggins Pass, FL 

Doctor’s Pass is in a highly developed area and already has two jetties, but like Wiggins Pass, 
there are no known utilities in the area. 
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Figure 8-7. Utilities surrounding Doctor's Pass, FL 

During construction, pipelines will be in place at various locations to pump the sand in from 
offshore and heavy earth-moving equipment will be used but any effect to disrupt flowways for 
stormwater management would be direct, minor, and temporary. 

Minor, direct permanent beneficial effects are expected with the addition of beach width. Minor, 
temporary, adverse effects are expected due to construction for Alternative 1. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
For beach nourishment, impacts have been described in Alternative 1. 

For the structural portion of the project, proposed measures include surge barriers, three 
floodwalls and three tide gates. At the mouths of Doctors Pass and Wiggins Pass, two small 
inlets, there would be permanent surge barriers approximately 12 feet above the water, with 
large gates in each. These surge barriers, floodwalls and tide gates have the potential to affect 
current stormwater management flow ways. 

New floodwalls along Bonita Beach Road, Seagate Road, and Tamiami Trail would parallel 
those roadways both through uplands and along the water and would contain smaller sluice 

Page 392 



 

 

 
  

  

 
 

   
  

   
    

  
 

 

 
 

  
  

 
  

  
  

    
      

   

   
   

   
      

   
   

  

 
 

  
    

  

 

  
  

    
 

    

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

gates. 

All of these structures construction will involve heavy construction equipment and some of the 
construction, particularly the flood walls, will occur along roads and near areas with residential 
housing as well as commercial buildings. Construction equipment will also need to operate on 
barges to construct in-water structures such as storm surge barriers and tide gates. This 
construction will occur during normal business hours, but construction equipment would remain 
onsite until complete. There are minor to temporary adverse effects expected to occur with the 
use of the construction equipment to the flow ways. 

Minor to temporary adverse effects are expected with the addition of beach width. Minor, 
temporary, adverse effects are expected due to construction for Alternative 2. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Beach nourishment and dune construction visual impacts would be as those described for 
Alternative 1. Otherwise, land disturbance for this alternative would be limited to modification of 
existing buildings. For nonstructural and critical infrastructure, this involves construction 
activities relating to the dry and wet flood proofing of critical infrastructure facilities, the elevation 
of residences, or the acquisition and demolition of structures. For flood-proofed structures, there 
would be a negligible difference in appearance. Structures that will be elevated would remain 
similar in appearance, except that they could be seen from further distances. If a buyout or 
acquisition of homes and/or businesses at risk to coastal flooding occurred, impacts to utilities 
have the potential to be either negligible or minor depending on the structure. 

There would be minimal construction activities and no ground disturbance anticipated for the dry 
and wet flood proofing of critical infrastructure facilities. Most of these construction measures 
would only require local investigations for existing utilities such as service lines to individual 
buildings for gas, water, sewage, and power. There is the potential that smaller electrical 
components might require elevation (i.e. generator, air conditioning units, etc.) in conjunction 
with the flood proofing activities. Telecommunications should have no effect due to proposed 
minimal construction activities. When proposed construction would occur near overhead 
electrical transmission lines, low clearance and work platforms would be utilized to avoid 
damage to electrical lines and increase worker safety. Also, when the improvements would 
occur to critical infrastructure located near bridge crossing locations, utility location 
investigations would be undertaken as utilities are often suspended underneath bridges. 

Impacts due to the construction on utilities will be localized to each facility and will be adverse, 
temporary and minor, but with beneficial and moderate impacts resulting from the protection of 
critical infrastructure facilities. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
The effects of this alternative would be a combination of the above, as follows. Minor, direct 
permanent beneficial effects are expected with the addition of beach width. Minor to moderate 
permanent adverse effects would result from the structural measures. Negligible to minor 
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temporary and permanent beneficial impacts to utilities are expected to result from 
implementation of Alternative 4. 

For all work, minor, temporary, adverse effects are expected due to construction. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described for Alternative 4; however there would be no anticipated 
utility impacts in Planning Area 4A. Impact findings would be as those described for Alternative 
4. 

8 . 2 1 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  u t i l i t i e s  
For any potential final alignments, avoidance and minimization practices will be employed to the 
maximum extent practicable for all potential impacts. Practicable is defined as meaning the 
alternative is available, and capable of being done after taking into consideration cost, existing 
technology, and/or logistics in light of the overall project purpose(s). Specific examples of best 
management practices to avoid and minimize impacts on utilities include: 

1. Once final alignments are confirmed, a detailed survey and coordinated effort with local 
utilities and agency partners would take place to accurately document the location of 
existing utilities. 

2. Care would be taken in construction activities both for worker safety and the general 
public to safeguard any temporarily exposed or relocated utility features. 

3. Potential impacts to both the general public in regard to service interruptions and to the 
utility providers in regard to utility relocations would be minimized to the maximum extent 
practicable. 

4. All impacts to utilities would be fully mitigated to ensure the same level of service is 
provided following project implementation. 

8 . 2 1 . 2  C u m u l a t i v e  I m p a c t s  

There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. Regardless, if the above referenced alternatives are implemented, a myriad of local, state, 
and federal projects and studies with sea level rise and climate change resiliency efforts from 
governmental and non-profit agencies will continue to be studied and implemented. Climatic 
changes such as sea level rise and increasing global temperatures are predicted to continue 
over the next 50 years. Predicted climate change impacts such as increased ocean 
temperatures, ocean acidification, sea level rise, and changes in currents, upwelling and 
weather patterns, have the potential to cause changes in the nature and character of the 
estuarine ecosystem, sea levels and surface land temperatures in the ROI. Most of these 
impacts will not directly affect utilities, though rising waters will increase flooding, and the need 
to elevate utility services and structures on the ground level will increase. 
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Implementation of any of the action alternatives is not predicted to substantially cumulatively or 
synergistically interact with climate change and/or other cumulative effects as the proposed 
project will reduce flooding in Collier County. Therefore, with implementation of any of the action 
alternatives we would anticipate that impacts to utilities in the future related to the project would 
be adverse and temporary during construction, and significant and positive post-construction 
due to the protection that would be provided to utilities by the project features. 

8 . 2 2  A I R  Q U A L I T Y  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 

Florida’s air quality has improved over the last two decades with monitored levels of criteria 
pollutants declining since 2000 and currently the lowest recorded on record (FDEP 2020). The air 
quality in Collier County would continue to change over time as expected as improvements and 
upgrades will continue to be made that are already planned by the Collier County and its 
associated municipalities independent of the USACE project. 

The SFWMD would also continue research and implementation of various projects and 
initiatives in response to climate change and sea level rise. 

The No Action/Future Without Project Alternative would have no impact on air quality in the 
region. No construction activities would occur with this alternative, and no increase in air 
emissions would occur. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The dredging of sand at the Shoal Area T2 and Shoal Area T2 and the nearshore sediment 
transport mitigation dredging and placement would generate emissions from the dredging 
equipment/dredging vessels. Sand placement, and movement of the sand to construct the 
beach berm and dunes and sediment transport mitigation would require pumps, pump lines, and 
heavy earth-moving equipment. Direct air emissions would occur from the use of construction 
equipment such as excavators, dump trucks, and other motor vehicles during transportation of 
materials to the project site and construction. However, emissions would be localized, direct, 
temporary, minor, and expected to disperse quickly. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
For dredging and beach nourishment, impacts would be as those described for Alternative 1. 

Additionally, construction, operations, and maintenance of the structural feature would require 
heavy construction equipment, with typical emissions levels for such equipment. Some of the 
construction, particularly the flood walls, occur along roads and areas with residential housing 
as well as commercial buildings. All of these areas would experience temporary increases in 
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local increases in emissions levels as the structures are built. Direct air emissions would occur 
from the use of construction equipment such as excavators, dump trucks, and other motor 
vehicles during transportation of materials to the project site and construction. During 
construction and/or associated demolition activities and haul roads utilized for upland disposal, 
dust could be generated. However, emissions would be localized, temporary, minor, and 
expected to disperse quickly. The contractor would be required to control dust through 
periodically wetting dust prone work areas or though application of an approved dust retardant 
agent. 

Once constructed, temporary and minor impacts to air quality would be anticipated with the 
operations of pump stations and back-up generators during testing events and/or when in 
operation during a storm event. However, the surge barriers would be operated only during 
major storm events that would likely be no more than five times per year for an average duration 
of approximately five days (and potentially up to ten days). Therefore, emissions would be very 
limited and not continuous. 

There would be direct, temporary, minor adverse impacts to air quality. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
For dredging and beach nourishment, impacts would be as those described for Alternative 1. 

Additionally, air quality impacts resulting from implementation of Alternative 3 would occur from 
the use of construction equipment to elevate or demolish existing structures, as determined 
necessary. During construction and/or associated demolition activities and haul roads utilized 
for upland disposal, dust could be generated. Direct air emissions would occur from the use of 
construction equipment such as excavators, dump trucks, and other motor vehicles during 
transportation of materials to the project sites and demolition activities resulting in minor, 
temporary impacts to air quality. However, emissions would be localized and expected to 
disperse quickly. 

The contractor would be required to control dust through periodically wetting dust prone work 
areas or though application of an approved dust retardant agent. 

There would be direct, temporary, minor adverse impacts to air quality. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts would be as those described in Alternative 2-3. 

Air quality impacts would occur from the use of construction equipment to elevate or demolish 
existing structures, as determined necessary, and for the installation and construction of surge 
barriers and associated floodwalls, pump stations, and the sluice gate, as well as for dredging, 
pumping, and spreading sand onto the beaches. There would also be temporary emissions for 
periodic maintenance as well as operation of the gates. However, these combined cumulative 
impacts would be direct, temporary, minor adverse effects. 
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A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Air emissions would be less than Alternative 4 as there would be no construction or 
maintenance of nonstructural measures in Planning Area 4. Impact findings would be as those 
described for Alternative 4. 

8 . 2 2 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  A i r  Q u a l i t y  f o r  A l t e r n a t i v e  4 
For any potential final alignments, avoidance and minimization practices will be employed to the 
maximum extent practicable for all potential impacts. Specific examples of best management 
practices to avoid and minimize impacts to air quality during temporary construction conditions: 

1. No unnecessary idling of trucks or other equipment shall occur when not in use during 
construction. 

2. Fugitive dust must be kept to a minimum. Dust minimization measures would be 
implemented as needed 

3. Spilled or tracked dirt or other materials must be removed promptly from pavement. 

8 . 2 2 . 2  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. Regardless, if the above referenced alternatives are implemented, a myriad of local, state, 
and federal projects and studies with sea level rise and climate change resiliency efforts from 
governmental and non-profit agencies will continue to be studied and implemented. Resilience 
efforts that include construction and the use of mobile construction equipment would temporarily 
contribute to air quality impacts; however, these would be temporary, negligible to minor 
impacts and phased across years. Collier County within the ROI has many ongoing private and 
government funded construction projects, including various construction improvements to 
existing businesses and residences, and ongoing roadway improvements conducted by the 
FDOT which all necessitate the use of heavy construction equipment which can also temporarily 
impact noise and vibration levels. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
and relative sea level rise, and an increase in the frequency and strength of storms, the risk 
from coastal inundation will rise in the coming years for Miami-Dade County. However, 
implementation of alternatives would not predicted to substantially cumulatively or 
synergistically interact with climate change and/or effects from other actions in the ROI, with 
respect to air quality. Cumulative adverse effects to air quality from implementation of 
Alternative 4A are predicted to be negligible to minor and localized, and temporary and would 
have no effect on the region’s attainment status. 
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8 . 2 3  N O I S E  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. 

Current ambient noise levels in Collier County and its associated municipalities would remain 
the same from existing building construction, jet flight path, airport operations, roadway noise 
and traffic, cargo and cruise vessels and rail line traffic. 

Collier County would continue coastal and climate resiliency efforts, including improving 
stormwater treatment and control, removal of septic systems, and planning and educational 
efforts such as the Alliance for Collier’s Coastal Resilience, a modeling, educational and 
advisory effort to help local governments as well as private citizens manage lands and develop 
strategies to ameliorate impacts from sea level rise. 

The SFWMD is also involved in research and implementation of various projects and initiatives 
in response to climate change and sea level rise. 

These improvements could result in increased noise and/or vibration during construction would 
continue into the future regardless of whether the present study is implemented. 

The No Action/Future Without Project Alternative would have no impact on noise and vibration 
levels. No construction activities or additional sources of ambient noise would occur with this 
alternative. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
Dredging of sand from the Shoal Area T2 and Shoal Area T2 would take place offshore and 
would have no impacts to local noise levels in Collier County. Sand placement from hopper and 
hydraulic cutterhead dredges, and movement of the sand to construct the beach berm and 
dunes and also for the sediment transport mitigation, would require heavy earth-moving 
equipment, which generates noise levels typical of a construction site. 

Typical levels of such noise on site are described as follows: 

• Backhoe (maximum noise level: 80.0 dBA) 
• Compactor (maximum noise level: 80.0 dBA) 
• Dozer (maximum noise level: 85.0 dBA) 
• Dump truck (maximum noise level: 84.0 dBA) 
• Excavator (maximum noise level: 85.0 dBA) 
• Front end loader (maximum noise level: 80.0 dBA) 
• Tractor (maximum noise level: 84.0 dBA) 

Based on this, these noise levels exceed those typically encountered in residential areas, 
recreational, commercial and industrial areas. As these areas directly border the beach, it is 
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possible that the typical city noise in these areas would exceed city noise ordinance levels, as 
high-density urban areas can average up to 78 dBA and average density urban areas can 
average up to 65 dBA during the day and early evening (EPA 1978). Construction could 
potentially take place within a few hundred feet of residential areas and noise sensitive zones in 
a number of locations. Other locations would be in commercial or industrial areas, which 
typically have noise limits of 65 and 75 dBA, respectively, during the day. Noise abates at a 
level of -6 dBA per 50 feet away from the source if no obstructions (buildings, vegetation, etc.) 
are present to further reduce noise transmittance. Construction would also take place only 
during normal business hours. At these times, however, noise will approach that of an industrial 
area within 100 feet of the construction. Noise due to construction will likely be 10 dBA higher 
than ambient noise up to 400 feet away from the construction site. Sound would be abated by 
vegetation and objects (including buildings) that are between the location and a direct line-of-
sight of the construction. Although the construction would result in temporary and localized 
noise increases during construction, these activities would be limited to normal business hours 
and would not be anticipated to occur at night, early mornings, or on Sundays. Construction 
equipment is only operable during normal business hours and noise reduction BMPs would be 
implemented to further reduce noise levels. Noise control BMPs would be followed to reduce 
any potential impacts. 

Impacts would be adverse, but minor and temporary. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
Dredging and beach nourishment impacts would be as those described for Alternative 1. 
Construction and maintenance of the structural features would involve heavy construction 
equipment, with typical noise levels for such equipment as described in Alternative 1 because 
the same types of construction vehicles would be used to build and maintain the structural 
features. In addition, there would also be anticipated vessel, pile driving, and barge noise with 
some of the features potentially being potentially constructed from the water. Some of the 
construction, particularly the flood walls, would occur along roads and areas with residential 
housing as well as commercial buildings, further inland than beach nourishment sand 
movement activities, expanding the ROI beyond the beach and nearby inhabited areas that 
sound can be reasonably expected to travel from the sand-moving activities. All of these areas 
would experience temporary increases in local noise levels as the structures are built and 
maintained. This noise would occur during normal business hours, with further reductions 
around buildings such as hospitals. Noise control BMPs would be followed to reduce any 
potential impacts. 

Impacts would be adverse, but temporary and minor. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
Dredging and beach nourishment impacts would be as those described for Alternative 1. The 
construction of the nonstructural features involves minimal construction activities, though not 
utilizing the full range of equipment used to install the structural features. These features would 
be installed over wide areas of Collier County, expanding the ROI for this alternative 
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considerably past the beach and near-shore residential and commercial areas impacted in 
Alternative 1, and beyond areas impacted by installing hard features as in Alternative 2. Noise 
generated from equipment used to construct and maintain the nonstructural features would be 
mainly restricted to the structure and immediate surrounding area and would be highly localized. 
A slight, temporary increase in noise levels would occur from the use of construction equipment 
and vehicles during transportation of materials to the project site resulting in negligible, 
temporary impacts to noise levels. Construction BMPs for construction vehicles, as described in 
Alternative 2, would also be implemented for this alternative. Noise control BMPs would be 
followed to reduce any potential impacts. 

Impacts to noise levels in the local project ROI would be expected to be adverse, but temporary 
and minor. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts would be as those described for Alternatives 2-3 but the noise generated for this 
alternative would be less as nonstructural features would only be constructed and maintained in 
Planning Areas 2, 4, and 6. Impact findings would be as those described for Alternatives 2-3. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described for Alternative 4; however there would be less impacts in 
Planning Area 4 as there would be no construction or maintenance of nonstructural features in 
Planning Area 4. Impact findings would be as those described for Alternative 4. 

8 . 2 3 . 1  B e s t  M a n a g e m e n t  P r a c t i c e s  t o  A v o i d  a n d  M i n i m i z e  
I m p a c t s  o n  N o i s e  a n d  V i b r a t i o n  L e v e l s  
For any potential final alignments, avoidance and minimization practices will be employed to the 
maximum extent practicable for all potential impacts. Specific examples of best management 
practices to avoid and minimize impacts to noise and vibration levels during temporary 
construction conditions: 

1. No unnecessary idling of trucks or other construction equipment shall occur when not in 
use during construction. 

2. Use of newer equipment, which have improved noise control over older models. 
3. Use of temporary sound reduction barriers. 
4. Construction equipment would be properly maintained to minimize the effects of the 

noise and to reduce any associated noise impacts. 
5. Coordination prior to inland construction activities beginning would be conducted to 

ensure compliance with all regulations regarding noise and vibration levels. 
6. Extensive coordination to include obtaining required permits and concurrence would 

occur during the PED phase with all applicable agencies. 
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8 . 2 3 . 2  C u m u l a t i v e  I m p a c t s  
There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. Regardless, if the above referenced alternatives are implemented, a myriad of local, state, 
and federal projects and studies with sea level rise and climate change resiliency efforts from 
governmental and non-profit agencies would continue to be studied and implemented. 
Resilience efforts that include construction and the use of mobile construction equipment would 
temporarily contribute to noise and vibration impacts; however, these impacts would be 
negligible, temporary and phased across years. 

Collier County has many ongoing private and government funded construction projects, 
including various construction improvements to existing businesses and residences, and 
ongoing roadway improvements conducted by the FDOT which all necessitate the use of heavy 
construction equipment which can also temporarily impact noise and vibration levels. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
accelerating relative sea level rise, and an increase in the frequency and strength of storms, the 
risk from coastal inundation will rise in the coming years for Collier County. However, 
implementation of the action alternatives would not predicted to substantially cumulatively or 
synergistically interact with climate change and/or effects from other actions in the ROI, with 
respect to noise and vibration levels. Cumulative adverse effects to noise and vibration levels 
from the implementation of the action alternatives, are predicted to be minor and temporary and 
would be conducted with strict adherence to local, state, and federal regulations. 

8 . 2 4  C L I M A T E ,  C L I M A T E  C H A N G E ,  &  R E L A T I V E  S E A  L E V E L  
C H A N G E  

N o  A c t i o n / F u t u r e  W i t h o u t  P r o j e c t  
The No Action/Future Without Project Alternative would involve no additional action from current 
or planned future actions to mitigate against coastal storm risk. No temporary or permanent 
impacts to climate change would occur as no project would be constructed. However, the 
cumulative effects of climate change as described in the Affected Environment chapter, and in 
the Cumulative Effects section below, would still occur. Damages to buildings and roadways 
due to SLR and coastal storms would be expected to continue and increase, and structures and 
roadways protected by the proposed action would be more vulnerable to damage. Due to SLR 
projected throughout the 21st century and beyond, coastal systems and low-lying areas will 
increasingly experience adverse impacts such as submergence, coastal flooding, and coastal 
erosion. 

A l t e r n a t i v e  1 :  B e a c h  N o u r i s h m e n t  
The dredging at the Shoal Area T1 and Shoal Area T2 with hopper dredges and sea turtle 
trawling will produce emissions far offshore. Sand placement, and movement of the sand to 
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construct the beach berm and dunes would require pumps, pump lines, and heavy earth-moving 
equipment. Direct air emissions would occur from the use of construction equipment such as 
excavators, dump trucks, and other motor vehicles during transportation of materials to the 
project site and construction. The beach nourishment would help protect the shoreline from 
erosional damage due to coastal storms and SLR. Greenhouse gas emissions would have an 
indirect permanent but negligible effect on climate change. There would be permanent 
beneficial effects for adaptation to climate change, as this is the purpose of the proposed action. 

A l t e r n a t i v e  2 :  B e a c h  N o u r i s h m e n t  a n d  S t r u c t u r a l  
The dredging and beach nourishment impacts would be as those described for Alternative 1. 

Additionally construction, operation, and maintenance of the structural features would require 
heavy construction equipment, with typical emission levels for such equipment. Once 
constructed, temporary and minor increased emissions would be anticipated with the operations 
of pump stations and back-up generators during testing events and/or when in operation during 
a storm event. However, the surge barriers would be operated only during major storm events 
that would likely be no more than five times per year for an average duration of approximately 
five days (and potentially up to 10 days). Therefore, emissions would be very limited and not 
continuous. 

Greenhouse gas emissions would have an indirect permanent but negligible effect on climate 
change. There would be permanent direct and indirect beneficial effects for adaption to climate 
change as a result of this alternative, as this is the purpose of the proposed action. 

A l t e r n a t i v e  3 :  B e a c h  N o u r i s h m e n t ,  N o n s t r u c t u r a l ,  a n d  
C r i t i c a l  I n f r a s t r u c t u r e  
The dredging and beach nourishment impacts would be as those described for Alternative 1. 

Alternative 3 involves temporary construction on existing structures, demolition of structures to 
be acquired, and construction access for both. Greenhouse gas emissions resulting from 
implementation of Alternative 3 would occur from the use of construction equipment necessary 
to elevate or demolish existing structures, as determined necessary. The greenhouse gas 
emissions would have an indirect permanent but negligible effect on climate change. 

There would be permanent direct and indirect beneficial effects for adaption to climate change 
as a result of this alternative, as this is the purpose of the proposed action. Elevation, wet-
proofing, and dry-proofing all aid in adaptation of structures to SLR due to climate change. 
Acquisition and demolition will eliminate buildings that sustain repetitive losses from storms and 
relocate residents to higher ground. In addition, the resulting open space will also help absorb 
coastal storm floodwaters and SLR and potentially help reduce flooding elsewhere. 

A l t e r n a t i v e  4 :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  
N o n s t r u c t u r a l ,  a n d  C r i t i c a l  I n f r a s t r u c t u r e  
Impacts this alternative would be as those described for Alternatives 2 and 3. 
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There would be an indirect permanent but negligible effect on climate change due to 
greenhouse gas emissions. However, there would be permanent direct and indirect beneficial 
effects for adaptation to climate change. Flood warning systems and emergency planning would 
also help residents make preparations to prevent damage, and/or evacuate more effectively, 
reducing direct impacts on residents and businesses. Land use planning would also reduce 
impacts on residents and businesses by reducing the number of structures located in areas 
most vulnerable to damage. 

A l t e r n a t i v e  4 A :  B e a c h  N o u r i s h m e n t ,  S t r u c t u r a l ,  a n d  
N o n s t r u c t u r a l  I n c l u d i n g  C r i t i c a l  I n f r a s t r u c t u r e  ( E x c l u d i n g  
P l a n n i n g  A r e a  4 )  ( T e n t a t i v e l y  S e l e c t e d  P l a n )  
Impacts would be as those described for Alternative 4; however there would be less air 
emissions and therefore, less greenhouse gases as there would be no construction or 
maintenance of nonstructural measures. Impact findings would be as those described for 
Alternative 4. 

8 . 2 4 . 1  C u m u l a t i v e  I m p a c t s  

There are a multitude of past, present and reasonably foreseeable future projects within the 
ROI. Regardless, if the above referenced alternatives are implemented, a myriad of local, state, 
and federal projects and studies with sea level rise and climate change resiliency efforts from 
governmental and non-profit agencies will continue to be studied and implemented. Resilience 
efforts that include construction and the use of mobile construction equipment would temporarily 
contribute to emissions; however, these would be temporary, negligible to minor impacts and 
phased across years. 

Climatic changes such as sea level rise and increasing global temperatures are predicted to 
continue over the next 50 years. Due to the synergistic effects from a combination of factors, 
and relative sea level rise, and an increase in the frequency and strength of storms, the risk 
from coastal inundation will rise in the coming years for Collier County. The beach nourishment 
would help protect the shoreline from erosional damage due to coastal storms and SLR. 
However, implementation of alternatives would not be predicted to substantially cumulatively or 
synergistically interact with climate change and/or effects from other actions in the ROI. 
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CHAPTER 9 ENVIRONMENTAL COMPLIANCE 
Compliance with the following environmental laws (and implementing regulations) and 
Executive Orders is required for the project alternatives under consideration (note: this is not 
necessarily an exhaustive list of all applicable environmental requirements). 
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Table 9-1. Table of Environmental Compliance 
Title of Law U.S. Code Compliance Status 
Abandoned Shipwreck Act of 1987 43 United States Code 

(U.S.C.) 2101 
Coordination ongoing, compliance anticipated with signing 
of the Programmatic Agreement (PA) with State Historic 
Preservation Officer (SHPO), prior to the signing of the 
ROD 

American Bald and Golden Eagle 
Protection Act of 1962, as amended 

16 U.S.C. 668 Coordination is ongoing with U.S. Fish and Wildlife Service 
(USFWS) 

Anadromous Fish Conservation Act of 
1965 

16 U.S.C. 757 a et seq Coordination is ongoing with National Marine Fisheries 
Service (NMFS). 

Clean Air Act of 1970, as amended 42 U.S.C. 7401 et seq Full Compliance 
Clean Water Act of 1972, as amended 33 U.S.C. 1251 et seq Pending, full compliance is achieved upon receipt of Water 

Quality Certification (WQC), which will be obtained during 
PED 

Coastal Barrier Resources Act and 
Coastal Barrier Improvement Act of 1990 

16 U.S.C. 3501 et seq. 

N/A, no structures or fill are proposed within the CBRA 
System Units. 

Coastal Zone Management Act of 1972, as 
amended 

16 U.S.C. 1451 et seq. Coordination with Florida Department of Environmental 
Protection (FDEP) is ongoing. 

Comprehensive Environmental 
Responses, Compensation and Liability 
Act of 1980 

42 U.S.C. 9601 There are no Superfund sites in the ROI for the project. No 
coordination currently required. If CERCLA regulated 
materials are later identified, coordination will then be 
initiated. In such an event, full compliance is anticipated. 

Deepwater Port Act of 1974, as amended 33 U.S.C. 1501 N/A 
Emergency Wetlands Resources Act 16 U.S.C. 3901-3932 N/A 
Endangered Species Act of 1973 16 U.S.C. 1531 Coordination is ongoing with the USFWS and the NMFS. 
Estuary Protection Act of 1968 16 U.S.C. 1221 et seq Full Compliance 
Fish and Wildlife Coordination Act of 1958, 
as amended 

16 U.S.C. 661 Coordination is ongoing with USFWS 

Flood Control Act of 1970 33 U.S.C. 549 Pending, full compliance anticipated 
Land and Water Conservation Act 16 U.S.C. 460 Pending, full compliance anticipated 
Magnuson-Stevens Fishery Conservation 
and Management Act 

16 U.S.C. 1801 Coordination is ongoing with the NMFS 
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Marine Mammal Protection Act of 1972, as 
amended 

16 U.S.C. 1361 Coordination is ongoing with the USFWS and the NMFS. 

Marine Protection, Research, and 
Sanctuaries Act of 1972 

33 U.S.C. 1401 N/A 

Migratory Bird Conservation Act of 1928, 
as amended 

16 U.S.C. 715 Coordination is ongoing with USFWS 

Migratory Bird Treaty Act of 1918, as 
amended 

16 U.S.C. 703 Coordination is ongoing with USFWS 

National Environmental Policy Act of 1969, 
as amended 

42 U.S.C. 4321 et seq Pending, full compliance will be achieved with the signing 
of the final Record of Decision (ROD) 

National Historic Preservation Act of 1966, 
as amended 

54 U.S.C. 300101 et seq. Coordination ongoing, compliance anticipated with signing 
of the Programmatic Agreement (PA) with State Historic 
Preservation Officer (SHPO), prior to the signing of the 
ROD 

Native American Graves Protection and 
Repatriation Act of 1990 

25 U.S.C. 3001 Coordination ongoing with tribes 

Noise Control Act of 1972, as amended 42 U.S.C. 4901 Pending, full compliance anticipated during PED 
Resource Conservation and Recovery Act 
of 1976 

42 U.S.C. 6901 et seq Pending, full compliance anticipated during PED 

Rivers and Harbor Act of 1888, Section 11 33 U.S.C. 608 Pending, full compliance anticipated 
Rivers and Harbor Act of 1899 33 U.S.C. 401 et seq Pending, full compliance anticipated 
Safe Drinking Water Act of 1974, as 
amended 

42 U.S.C. 300 Pending, full compliance anticipated 

Toxic Substances Control Act of 1976 15 U.S.C. 2601 Pending, full compliance anticipated during PED 
Uniform Relocation and Assistance and 
Real Property Acquisition Policies Act 

Public Law 91-646 Pending, full compliance anticipated during PED 

Abandoned Shipwreck Act of 1987 43 United States Code 
(U.S.C.) 2101 

Coordination ongoing, compliance anticipated with signing 
of the Programmatic Agreement (PA) with State Historic 
Preservation Officer (SHPO), prior to the signing of the 
ROD 

American Bald and Golden Eagle 
Protection Act of 1962, as amended 

16 U.S.C. 668 Coordination is ongoing with U.S. Fish and Wildlife Service 
(USFWS) 
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Table 9-2. Executive Orders 
Title of Executive Order Executive Order 

Number 
Compliance Status 

Coral Reef Protection 13089 Pending, full compliance anticipated 
Protection and Enhancement of 
Environmental Quality 

11514/11991 Pending, full compliance anticipated 

Protection and Enhancement of the 
Cultural Environment 

11593 Pending, full compliance anticipated 

Floodplain Management 11988 Pending, full compliance anticipated 
Protection of Wetlands 11990 Pending, full compliance anticipated. Unavoidable wetland 

impacts will be mitigated. 
Federal Compliance with Pollution Control 
Standards 

12088 Pending, full compliance anticipated 

Offshore Oil Spill Pollution 12123 N/A 
Federal Compliance with Right-to-Know 
Laws and Pollution Prevention 

12856 Pending, full compliance anticipated 

Federal Actions to Address Environmental 
Justice and Minority and Low-income 
Populations 

12898 Pending, full compliance anticipated 

Protection of Children from Environmental 
Health Risks and Safety Risks 13045 Pending, full compliance anticipated 

Invasive Species 13112 Pending, full compliance anticipated during PED 
Marine Protected Areas 13158 Pending, full compliance anticipated 
Consultation and Coordination with Indian 
Tribal Governments 

13175 Pending, full compliance anticipated 

Responsibilities of Federal Agencies to 
Protect Migratory Birds 

13186 Pending, full compliance anticipated 

Facilitation of Cooperative Conservation 13352 Pending, full compliance anticipated 
Preparing the United States for Impacts of 
Climate Change 

13659 Pending, full compliance anticipated 

Planning for Federal Sustainability in the 
Next Decade (2015) 

13693 Pending, full compliance anticipated 
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Table 9-3. Permitting Requirements 
Law Agency Responsible Permit, Agreement, Authorization, or Notification 

Required 
American Bald and Golden Eagle USFWS “Take” permit if any eagles are accidentally harmed or 
Protection Act of 1962, as amended killed; no take permit is required 
Comprehensive Environmental U.S. Environmental Notification of any noncompliance; none anticipated 
Responses, Compensation and Liability Protection Agency 
Act of 1980, as amended (USEPA) 
Clean Water Act, Section 401* FDEP 401 Water Quality Certification (Will be coordinated under 

CZMA process and finalized during PED) 
Coastal Zone Management Act (CZMA) FDEP CZMA Federal Consistency Concurrence 

Endangered Species Act of 1973 NMFS Biological Opinion with Incidental Take statement 
Endangered Species Act of 1973 USFWS Biological Opinion with Incidental Take statement 
Fish and Wildlife Coordination Act (FWCA) USFWS A memorandum has been signed by USFWS and 

coordination is occurring during NEPA 
Magnuson-Stevens Fishery Conservation NMFS Notification of any noncompliance; none anticipated 
and Management Act 
Marine Mammal Protection Act of 1972, as NMFS Incidental Take Authorization 
amended 
Marine Protection, Research, and USEPA N/A 
Sanctuaries Act of 1972* 
Migratory Bird Treaty Act of 1918, as USFWS “Take” permit; no take permit is required 
amended 
National Historic Preservation Act of 1966, Florida Department of Programmatic Agreement is being coordinated 
as amended State, Florida Division of 

Historic Resources 
Noise Control Act of 1972 USEPA Notification of any noncompliance; none anticipated 
Resource Conservation and Recovery Act USEPA, FLDEP Testing, quantification, and notification for any hazardous 
of 1976 materials 
N/A = Not Applicable; FLDEP = Florida Department of Environmental Protection; NMFS = National Marine Fisheries Service; 

USEPA = U.S. Environmental Protection Agency; USFWS = U.S. Fish and Wildlife Service 
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9 . 1  N A T I O N A L  E N V I R O N M E N T A L  P O L I C Y  A C T  O F  1 9 6 9 ,  A S  
A M E N D E D ,  4 2  U . S . C .  4 3 2 1  E T  S E Q .  

The NEPA requires that all federal agencies use a systematic, interdisciplinary approach to 
protect the human environment. This approach promotes the integrated use of natural and 
social sciences in planning and decision-making that could have an impact on the environment. 
NEPA requires the preparation of an environmental impact statement (EIS) for any major 
federal action that could have a significant impact on quality of the human environment and the 
preparation of an Environmental Assessment (EA) for those federal actions that do not cause a 
significant impact but do not qualify for a categorical exclusion. The NEPA regulations issued by 
CEQ provide for a scoping process to identify and the scope and significance of environmental 
issues associated with a project. The process identifies and eliminates from further detailed 
study issues that are not significant. 

As previously stated, the USACE used this process to comply with NEPA and focus this 
Integrated Feasibility Report/EIS (IFR/EIS) on the issues most relevant to the environment and 
the decision making process. For a description of the agency, tribal, and public coordination 
completed to date and information on the NEPA scoping that was completed, please refer to the 
Section 1.8, Public, Agency, and Tribal Coordination. 

The Draft IFR/EIS will undergo a 45-day agency, tribal, and public review period. All 
comments/edits will be addressed in the development of the Final IFR/EIS, and will include 
responses to the comments. At the time of the Final IFR/EIS is released, there will be a second 
public review period. The Final IFR/EIS, including all appendices and supporting documentation 
will fulfill requirements of the NEPA for the Collier County Coastal Storm Risk Management 
Study. Upon completion of the IFR/EIS, which is signified by the signing of the Record of 
Decision (ROD), the project will be in full compliance with the NEPA. 

During the PED Phase, a wetland jurisdictional determination, detailed environmental surveys, 
and cultural and historic building surveys and data gathering would be conducted. Additional, 
more detailed site-specific mitigation assessments would be conducted; this is especially 
relevant and an appropriate mitigation strategy for this project as some of required mitigation 
would be for ephemeral species and habitats such as corals/hardbottom habitat and SAV whose 
extent and densities can vary considerably over time. 

9 . 2  C L E A N  W A T E R  A C T  A N D  W E T L A N D S  
Section 401 and 404 of the CWA and 33 C.F.R. 336(c)(4) and 33 C.F.R. 320.4(b) require the 
USACE to avoid, minimize, and mitigate impacts to wetlands. 

The USACE will obtain a Water Quality Certification from the Florida Department of 
Environmental Protection (FDEP) pursuant to the Clean Water Act (CWA) during the next phase 
of the study, PED, which follows public review of the Draft IFR/EIS. This IFR/EIS will contain 
sufficient information to demonstrate that the RP is in compliance with the CWA. All construction 
activities will comply with federal guidance and regulations to provide information to reach a 
factual determination concerning Clean Water Act, Section 404 requirements (40 CFR 230.11) 
and applicable state water quality standards. 
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There would be approximately 11.6 acres of impacts to mangroves, 1.1 acres of SAV impacts, 
and 11.5 acres of hardbottom impacts. A wetland delineation would be completed in the PED 
Phase of the project. Final impact amounts will be determined based upon the delineation and a 
more complete design of the project. The plan will be finalized as wetland impacts are 
determined in greater detail. However, it is noted that wetland mitigation will also be required to 
be done in compliance with the requirements under State and Federal laws, regulations, and 
requirements. 

A draft conceptual wetland mitigation was developed for this project and will be coordinated with 
regulatory agencies for approval. It is in the Environmental Appendix, Appendix D. 

9 . 3  R I V E R S  A N D  H A R B O R S  A C T  O F  1 8 9 9  
This law and its implementing regulations prohibit the construction of any bridge, dam, dike, or 
causeway crossing over or in navigable waters of the U.S. without Congressional approval. The 
U.S. Coast Guard administers Section 9 and issues permits for construction of crossings over 
navigable waters. This law and its implementing regulations also allows the U.S. Coast Guard to 
require necessary lighting and aids to navigation, and to approve any temporary or permanent 
closures or restrictions of navigation channels. 

The floodwalls and the storm surge barriers constitute crossings by definition; therefore, a 
permit must be obtained from the USCG once the barriers are designed. The USACE or the 
County would go through the permit process and obtain approval prior to construction. The 
project must also be compliant with Section 10 of the 1899 Rivers and Harbors Act. 

9 . 4  F E D E R A L  C O A S T A L  Z O N E  M A N A G E M E N T  A C T ,  1 6  U . S . C .  
1 4 5 1  E T  S E Q  .  

The Federal Coastal Zone Management Act (CZMA) requires each federal agency activity 
performed within or outside the coastal zone (including development projects) that affects land 
or water use, or natural resources of the coastal zone to be carried out in a manner which is 
consistent to the maximum extent practicable, i.e. fully consistent, with the enforceable policies 
of approved state management programs unless full consistency is prohibited by existing law 
applicable to the federal agency. 

To implement the CZMA and to establish procedures for compliance with its federal consistency 
provisions, the U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration (NOAA), promulgated regulations which are contained in 15 C.F.R. Part 930. As 
per 15 CFR 930.37, a federal agency may use its NEPA documents as a vehicle for its 
consistency determination. 

The Florida Coastal Management Program (FCMP) was approved by NOAA in 1981 and is 
codified at Chapter 380, Part II, F.S. The state of Florida's coastal zone includes the area 
encompassed by the state's 67 counties and its territorial seas. The FCMP consists of a network 
of 24 Florida Statutes administered by eight state agencies and five water management 
districts. This framework allows the state to make integrated, balanced decisions that ensure the 
wise use and protection of the state's water, property, cultural, historic, and biological resources; 
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protect public health; minimize the state's vulnerability to coastal hazards; ensure orderly, 
managed growth; protect the state's transportation system; and sustain a vital economy. 

As the designated lead coastal agency for the state, FDEP communicates the agencies’ 
comments and the state’s final consistency decision to federal agencies and applicants for all 
actions other than permits issued under Clean Water Act Section 404 and Section 10 of the 
Rivers and Harbors Act. The state’s consistency decisions on those permits are made through 
the approval or denial of the wetland resource or environmental resource permits issued under 
Chapter 373, Part IV, F.S. 

Upon publication of this Draft IFR/EIS, coordination for the Federal Consistency Determination 
(FCC) will be initiated. (The Federal Consistency Determination with the CZMA is provided in 
Appendix D). A Final Federal Consistency Determination will be submitted to FDEP during the 
PED Phase. Future Concurrence from FDEP is expected; therefore compliance with the CZMA 
is anticipated. 

9 . 5  C L E A N  A I R  A C T ,  A S  A M E N D E D ,  4 2 U . S . C .  7 4 0 1  E T  S E Q .  
The Clean Air Act (CAA) is the comprehensive federal law that regulates air emissions from 
stationary and mobile sources. Among other things, this law authorizes EPA to establish 
National Ambient Air Quality Standards (NAAQS) to protect public health and public welfare and 
to regulate emissions of hazardous air pollutants. 

Collier County is designated as an attainment area for Federal air quality standards under the 
CAA. There would be temporary increases in air emissions associated with the construction of 
these alternatives. No air quality permits are anticipated to be required for this project because 
the project is located within an attainment area; however, emissions would be reevaluated 
during the PED Phase of the project once designs and sitings of structures are finalized to 
determine if a permit is required. EPA’s General Conformity Rule to implement Section 176(c) of 
the Clean Air Act does not apply, and a conformity determination is not required. 

9 . 6  U . S .  F I S H  A N D  W I L D L I F E  C O O R D I N A T I O N  A C T ,  1 6  
U . S . C . 6 6 1  - 6 6 6 ( C )  

The project is undergoing coordination with the U.S. Fish and Wildlife Service and the State of 
Florida. A Memorandum of Agreement was signed by the USACE and the USFWS, stating that 
Fish and Wildlife Coordination Act will be integrated with the NEPA review process. The 
memorandum is provided in the Environmental Appendix, Appendix D. 

9 . 7  E N D A N G E R E D  S P E C I E S  A C T  
Biological Assessments evaluating the potential impacts of the proposed action on endangered 
and threatened species and critical habitats has been prepared and is provided in the 
Environmental Appendix, Appendix D. Coordination with the USFWS and the NMFS pursuant to 
Section 7 of the ESA for the species provided in Tables 9-4 and 9-5 below is ongoing. 

Page 411 



 

 

 
  

   
    

    

 
   

   
   
 

    
 

   
   

  
   

   
   

    
 

 
 

 
 

   

   
   

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

Table 9-4. Endangered Species Act, Section 7 Draft Findings: Species and Critical Habitats 
under the Jurisdiction of the U.S. Fish and Wildlife Service. 
Taxonomic 
Category/Common 
Name Status Endangered Species Act, Section 7 Finding 

BIRDS 
Piping plover T May affect, likely to adversely affect 
Red knot T May affect, likely to adversely affect 
Wood Stork T May affect, likely to adversely affect 
MAMMALS 
West Indian manatee T May affect, not likely to adversely affect 
REPTILES 
American alligator T May affect, not likely to adversely affect 
American crocodile E May affect, not likely to adversely affect 
Green sea turtle (North 
and South Atlantic DPS) T May affect, likely to adversely affect 
Hawksbill sea turtle E May affect, likely to adversely affect 
Kemp's ridley sea turtle E May affect, likely to adversely affect 
Leatherback sea turtle E May affect, likely to adversely affect 
Loggerhead sea turtle 
(Northwest Atlantic 
Ocean DPS) 

T 
May affect, likely to adversely affect 

Loggerhead Sea Turtle 
Critical Habitat Likely to Adversely Modify Critical Habitat 
Piping Plover Critical 
Habitat Not Likely to Adversely Modify Critical Habitat 
Manatee Critical Habitat Not Likely to Adversely Modify Critical Habitat 

E = Endangered; T = Threatened 
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Table 9-5. Endangered Species Act, Section 7 Draft Findings: Species and Critical Habitats 
under the Jurisdiction of the National Marine Fisheries Service 
Taxonomic 
Category/Common 
Name 

Scientific 
Name Status Finding 

FISH 

Giant manta ray Manta birostris T 
May Affect, Likely to Adversely 
Affect 

Gulf sturgeon 

Acipenser 
oxyrinchus 
desotoi T 

May Affect, Likely to Adversely 
Affect 

Oceanic whitetip shark 
Carcharhinus 
longimanus T 

May Affect, Not Likely to 
Adversely Affect 

Shortnose sturgeon 
Acipenser 
brevirostrum E No Effect 

Smalltooth sawfish Pristis pectinata E 
May Affect, Likely to Adversely 
Affect 

WHALES 

Bryde’s whale 

Balaenoptera 
edeni 

E 
May Affect, Not Likely to 
Adversely Affect 

North Atlantic right whale 

Eubalaena 
glacialis 

E 
May Affect, Not Likely to 
Adversely Affect 

Sperm Whale 
Physeter 
macrocephalus E 

May Affect, Not Likely to 
Adversely Affect 

SEA TURTLES 
Green sea turtle (North 
and South Atlantic DPS) Chelonia mydas T 

May Affect, Likely to Adversely 
Affect 

Hawksbill sea turtle 
Eretmochelys 
imbricata E 

May Affect, Likely to Adversely 
Affect 

Kemp's ridley sea turtle 
Lepidochelys 
kempii E 

May Affect, Likely to Adversely 
Affect 

Leatherback sea turtle 
Dermochelys 
coriacea E 

May Affect, Likely to Adversely 
Affect 

Loggerhead sea turtle 
(Northwest Atlantic 
Ocean DPS) Caretta caretta T 

May Affect, Likely to Adversely 
Affect 

Smalltooth Sawfish 
Critical Habitat No adverse modification 

E = Endangered; T = Threatened 
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9 . 8  M A G N U S O N  - S T E V E N S  F I S H E R Y  C O N S E R V A T I O N  A N D  
M A N A G E M E N T  A C T  ( M S A ) ,  1 6  U . S . C . 1 8 0 1  E T  S E Q  .  

This Act requires federal action agencies to consult with the National Marine Fisheries Service 
(NMFS) if a proposed action may affect Essential Fish Habitat (EFH). The USACE evaluated 
potential project impacts on NMFS-managed fish species and their Essential Fish Habitats 
(Sections 2-10 and 8-10). These two sections of this document include: 1) a description of the 
proposed action; 2) an analysis of individual and cumulative effects on EFH, Federally managed 
fisheries, and associated species such as major prey species, including affected life history 
stages; 3) the District’s views regarding effects; and, 4) proposed mitigation, if applicable. 
Coordination with the NMFS is ongoing. 

9 . 9  M A R I N E  M A M M A L  P R O T E C T I O N  A C T ,  1 6  U . S . C .  1 6 3 1  E T  
S E Q .  

The Marine Mammal Protection Act (MMPA) prohibits the take of marine mammals including the 
West Indian manatee and all cetaceans found in the ROI. The project is being coordinated with 
USFWS and NMFS. The appropriate authorizations would be obtained if it is later determined 
that marine mammal “takes” would occur. 

9 . 1 0  C O A S T A L  B A R R I E R  R E S O U R C E S  A C T  A N D  C O A S T A L  
B A R R I E R  I M P R O V E M E N T  A C T  O F  1 9 9 0  

The Coastal Barrier Resources Act (CBRA) and the Coastal Barrier Improvement Act of 1990 
(CBIA) limit federally subsidized development within the CBRA Units to limit the loss of human 
life by discouraging development in high risk areas, to reduce wasteful expenditures of Federal 
resources, and to protect the natural resources associated with coastal barriers. The CBRA 
provides development goals for undeveloped coastal property held in public ownership, 
including wildlife refuges, parks, and other lands set aside for conservation (“otherwise 
protected areas,” or OPAs). These public lands are excluded from most of the CBRA 
restrictions, although they are prohibited from receiving Federal Flood Insurance for new 
structures. 
There are no structural or nonstructural measures proposed within the CBRA System Units, 
therefore, this Act does not apply. 

9 . 1 1  S E C T I O N  1 0 6  A N D  1 1 0 ( F )  O F  T H E  N A T I O N A L  H I S T O R I C  
P R E S E R V A T I O N  A C T ,  1 6  U . S . C .  4 7 0  E T  S E Q .  

The National Historic Preservation Act (NHPA) applies to properties listed in or eligible for listing 
in the National Register of Historic Places (NRHP); these are referred to as “historic properties.” 
Historic properties eligible for listing in the NRHP include prehistoric and historic sites, 
structures, buildings, objects, and collections of these in districts. Section 106 of the NHPA and 
its implementing regulations at 36 CFR Part 800, require the lead federal agency to assess the 
potential effects of an undertaking on historic properties that are within the proposed project’s 
APE, which is defined as “the geographic area or areas within which an undertaking may 
directly or indirectly cause alterations in the character or use of historic properties, if any such 
properties exist” (36 C.F.R. § 800.16[d]). 

Coordination is ongoing with the Florida SHPO and the following tribes: Seminole Tribe of 
Florida, Seminole Tribe of Oklahoma, Miccosukee, and the Thlopthlocco. A Programmatic 
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Agreement has been drafted and is planned for signature prior to the signing of the ROD. 
Additional archeological and historic building surveys and coordination would occur during the 
PED Phase. 

9 . 1 2  R E S O U R C E  C O N S E R V A T I O N  A N D  R E C O V E R Y  A C T ,  A S  
A M E N D E D ,  4 2  U . S . C .  6 9 0 1  E T  S E Q .  

The Resource Conservation and Recovery Act (RCRA) RCRA controls the management and 
disposal of hazardous waste. “Hazardous and/or toxic wastes”, as classified by the Resource 
Conservation and Recovery Act (RCRA), are materials that may pose a potential hazard to 
human health or the environment due to quantity, concentration, chemical characteristics, or 
physical characteristics. This applies to discarded or spent materials that are listed in 40 CFR 
261.31-.34 and/or that exhibit one of the following characteristics: ignitable, corrosive, reactive, 
or toxic. Radioactive wastes are materials contaminated with radioactive isotopes from 
anthropogenic sources (e.g., generated by fission reactions) or naturally occurring radioactive 
materials (e.g., radon gas, uranium ore). 

There are no known sources of contamination within the project footprint. However, some of the 
structures to be disturbed or demolished are likely to predate 1978. To comply with this law, the 
following BMPs would be adhered to: 

1. A Phase 1 Environmental Site Assessment is recommended for any structure to be 
disturbed that is older than 1978, to check for asbestos containing material (ACM), lead 
based paint (LBP), and polychlorinated biphenyls (PCBs). 

2. If HRTW materials or USTs are found, the project specifications will include procedures 
that require that they be handled and disposed of in a lawful manner. 

3. If HRTW materials are found, coordination will occur with the FDEP’s Waste Division 
and EPA (if applicable) will occur. 

4. Pump stations would be designed to meet County and State water quality criteria 
requirements and/or be designed to treat water. 

5. The project specifications should include a fuel spill contingency plan. 

9 . 1 3  C O M P R E H E N S I V E  E N V I R O N M E N T A L  R E S P O N S E ,  
C O M P E N S A T I O N  A N D  L I A B I L I T Y  A C T ,  4 2  U . S . C .  9 6 0 1  E T  
S E Q .  

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA or 
Superfund) governs the liability, compensation, cleanup, and emergency response for 
hazardous substances released into the environment and the cleanup of inactive hazardous 
substance disposal sites. 

There are no CERCLA/Superfund sites within the ROI. However, if any contaminated material 
was discovered in adjacent areas during construction, it will be handled in accordance with all 
federal, state, and local regulations, and be disposed of at upland disposal sites able to safely 
handle and store such material. Detailed specifications and requirements would be determined 
during the PED phase. 
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9 . 1 4  M A R I N E  P R O T E C T I O N ,  R E S E A R C H  A N D  S A N C T U A R I E S  
A C T  

The Act has two essential aims: to regulate intentional ocean disposal of materials, and to 
authorize any related research. While the MPRSA regulates the ocean dumping of waste and 
provides for a research program on ocean dumping, it also provides for the designation and 
regulation of marine sanctuaries. 

Ocean dredged material placement is regulated under Section 103 of the Marine Protection 
Resources and Sanctuaries Act of 1972, Public Law 92-532 (MPRSA). The law states that any 
proposed placement of dredged material into ocean waters must be evaluated through the use 
of criteria published by the EPA in Title 40 of the Code of Federal Regulations, Parts 220-228 
(40 CFR 220-228). The primary purpose of Section 103 of the MPRSA is to limit and regulate 
adverse environmental impacts of ocean placement of dredged material. Dredged material 
proposed for ocean placement must comply with 40 CFR 220-228 (Ocean Dumping 
Regulations) and 33 CFR 320-330 and 335-338 (USACE Regulations for discharge of dredged 
materials into waters of the U.S.) prior to being issued an ocean placement permit. The 
technical evaluation of potential contaminant-related impacts that may be associated with ocean 
placement of dredged material is conducted in accordance with 40 CFR 220-228, the Ocean 
Testing Manual, and the Evaluation of Dredged Material Proposed for Disposal at Island, 
Nearshore. 

The term "dumping" as defined in the act (33 U.S.C. 1402) does not apply to the disposal of 
material for beach nourishment or to the placement of material for a purpose other than disposal 
(i.e. placement of rock material as an artificial reef or the construction of artificial reefs as 
mitigation). Therefore, the Marine Protection, Research, and Sanctuaries Act does not apply to 
this project. The disposal activities addressed in this EA have been evaluated under Section 
404 of the Clean Water Act (see 404 B1 Guidelines in Appendix D). There is no planned open 
water disposal of dredged material for this project, and therefore, this regulation is not 
applicable. 

9 . 1 5  E X E C U T I V E  O R D E R  1 3 0 8 9 ,  C O R A L  R E E F  P R O T E C T I O N  
The proposed action may affect U.S. coral reef ecosystems as defined in the Executive Order 
(E.O.). The order established the interagency U.S. Coral Reef Task Force to develop and 
implement a comprehensive program of research and mapping to inventory, monitor, and 
“identify the major causes and consequences of degradation of coral reef ecosystems.” The 
Order also directs Federal Agencies to expand their own research, preservation, and restoration 
efforts. 

USACE will seek to avoid impacts to hardbottom resources by implementing protective 
conditions as described in this document. The offshore sand source will be two of the Bureau of 
Emergency Management (BOEM’s) borrow areas. However, nearshore hardbottom resources 
have previously been identified by Collier County. Approximately 11.5 acres of hardbottom 
resources may be adversely affected by the project. Therefore, hardbottom mitigation is 
proposed, in accordance with the Environmental Mitigation Plan in the Environmental Appendix 
D. 
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9 . 1 6  E X E C U T I V E  O R D E R  1 1 9 8 8 ,  F L O O D P L A I N  M A N A G E M E N T  
This EO states that federal agencies shall provide leadership and shall take action to reduce the 
risk of flood loss, to minimize the impact of floods on human safety, health and welfare, and to 
restore and preserve the natural and beneficial values served by floodplains in carrying out 
agency responsibilities. 

Federal agencies should avoid, to the extent possible, the long-and short-term adverse impacts 
associated with the occupancy and modification of the Base Flood Plain (1-percent-annual-
chance floodplain as defined by FEMA), and the avoidance of direct and indirect support of 
development in the Base Flood Plain wherever there is a practicable alternative. Under the EO, 
USACE is required to provide leadership and take action to: a. Avoid development in the Base 
Flood Plain unless it is the only practicable alternative; b. Reduce the hazard and risk 
associated with floods; c. Minimize the impact of floods on human safety, health and welfare; 
and d. Restore and preserve the natural and beneficial values of the Base Flood Plain. For 
critical facilities, the 0.2-percent-annual-chance flood plain is typically evaluated. 

From USACE ER 1165-2-26, in accordance with EO 11988, USACE uses the eight step 
process below to address flood plain management, with project-specific responses: 

1. Determine if the proposed action is in the Base Flood Plain. All alternatives are located 
in the Base Flood Plain. 

2. If the action is in the Base Flood Plain, identify and evaluate practicable alternatives 
to the action or to location of the action in the Base Flood Plain. Chapters 6-7 discuss 
the process of considering, screening, and comparing alternatives. 

3. If the action must be in the flood plain, advise the general public in the affected area 
and obtain their views and comments. On December 6, 2018 USACE held a National 
Environmental Policy Act (NEPA) open-house Public Scoping Meeting at the Collier County 
Administration Building in Naples, Florida. USACE staff were in attendance with 
storyboards to show the areas within the County the team would study, describe potential 
management measures, answer questions from the public, and receive public comments. 
Fourteen people attended the public meeting and three comments were submitted. 

A second public meeting was held in Collier County on September 9, 2019. This open-
house meeting was located in the Board of County Commissioners chambers, and the 
purpose was to solicit public feedback regarding the management measures contained in 
the final array of alternatives. Over a two hour duration district personnel provided a briefing 
to the public regarding the feasibility study planning process and answered questions about 
the alternative plans being evaluated. Business cards were also distributed with addresses 
to the study website and an online commenting tool as an alternated method for providing 
feedback. All public comments and USACE responses from both of these meetings are 
included in the Environmental Appendix. 

4. Identify beneficial and adverse impacts due to the action and any expected losses of
natural and beneficial flood plain values. Where actions proposed to be located 
outside the Base Flood Plain will affect the Base Flood Plain, impacts resulting from
these actions should also be identified. Protection of structures using structural and non-
structural measures will be beneficial and help the community to be more resilient and 

Page 417 



 

 

 
  

  
  

    
 

 
  

    
     

    
      

 
  

  
   

   
  

  
  

   
   

   
 

  
  

  
 

  
    

 
    

 
 

   
  

  
  

 
  

  
     

     
  

    
 

 

  
   

 

Collier County CSRM Draft Feasibility Study / Environmental Impact Statement 

sustainable; if failure or the design is exceeded, impacts to people, property, and the 
environment would be adverse, temporary, and ranging from negligible to major depending 
on the level of flooding. Minimal losses of natural and beneficial flood plain values are 
expected mainly within the construction area and considered temporary and negligible. 

5. If the action is likely to induce development in the Base Flood Plain, determine if a 
practicable non-flood plain alternative for the development exists. Most of the study 
area is developed, such that the purpose of the proposed action is not to induce 
development, but to help existing development be resilient and sustainable. New 
development is likely to occur without the proposed action. 

6. As part of the planning process under the Principles and Guidelines, determine 
viable methods to minimize any adverse impacts of the action including any likely
induced development for which there is no practicable alternative and methods to 
restore and preserve the natural and beneficial flood plain values. This should 
include reevaluation of the "no action" alternative. Citizens should be encouraged to 
have flood insurance and to evacuate if ordered to do so. New and existing citizens and 
local staff should have continuous outreach and education, as people tend to forget past 
flood events or they simply are not aware of the possible flooding. Local decision makers 
need to be fully informed and staff need to be able to properly conduct operations and 
maintenance. 

7. If the final determination is made that no practicable alternative exists to locating the
action in the Base Flood Plain, advise the general public in the affected area of the 
findings. All alternatives are located in the Base Flood Plain. 

8. Recommend the plan most responsive to the planning objectives established by the 
study and consistent with the requirements of the Executive Order. 

Full compliance is anticipated with the goals of this Executive Order during the PED phase. 

9 . 1 7  E X E C U T I V E  O R D E R  1 1 9 9 0 ,  P R O T E C T I O N  O F  W E T L A N D S  
This EO directs all federal agencies to minimize the destruction, loss, or degradation of 
wetlands; and preserve and enhance the natural beneficial values of wetlands in the conduct of 
the agency's responsibilities. 

Wetland impacts are estimated to include approximately 6.3 acres of direct impacts, and 5.2 
acres of indirect impacts, to mangrove wetlands. SAV impacts are estimated to be 
approximately 1.1 acres of indirect effects. A wetland delineation will be completed in the PED 
phase of the project. The USACE will work to avoid and minimize wetland impacts. Final impact 
amounts will be determined based upon the delineation and a more complete and refined 
design of the project. The plan will be finalized as wetland impacts are determined in greater 
detail. However, it is noted that wetland mitigation will also be required to be done in compliance 
with the requirements under State and Federal laws, regulations, and requirements. 

A draft conceptual wetland mitigation plan has been developed for this project and will be 
coordinated with regulatory agencies for approval. It is in the Environmental Appendix, Appendix 
D, of this report. 
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9 . 1 8  E X E C U T I V E  O R D E R  1 3 1 1 2 ,  I N V A S I V E  S P E C I E S  
Under this EO, the introduction of invasive species has been evaluated. The project would not 
induce the introduction or spread of invasive species to the project area, because the Proposed 
Action would adhere to the following standard Best Management Practices (BMPs) for the 
Jacksonville District: 

• Prior to the commencement of work, an invasive species prevention plan will be 
developed. It shall identify specific transfer prevention procedures and equipment 
cleaning sites. 

• Sightings of any invasive species shall be included in a preconstruction report. 
Any subsequent sighting of invasive species shall be reported within 24 hours of 
siting. The reporting shall include date, time, location (latitude and longitude), 
photographs, environmental conditions, circumstances surrounding sighting 
disposition/behavior of the species, and any other notable observations. Reports 
shall be provided to the Jacksonville District Planning Division, Environmental 
Branch. 

• All equipment would be thoroughly cleaned prior to and following work on the 
project site to ensure that materials including soil, vegetative matter, eggs, 
seeds, and other debris are not transported to other sites. 

• Prevention protocols will also apply to clothing and personal protective 
equipment. 

9 . 1 9  E X E C U T I V E  O R D E R  1 2 8 9 8 ,  F E D E R A L  A C T I O N S  T O  
A D D R E S S  E N V I R O N M E N T A L  J U S T I C E  I N  M I N O R I T Y  
P O P U L A T I O N S  A N D  L O W  I N C O M E  P O P U L A T I O N S  

This EO directs federal agencies to identify and address the disproportionately high and 
adverse human health or environmental effects of their actions on minority and low-income 
populations, to the greatest extent practicable and permitted by law. The order is intended to 
promote nondiscrimination in federal programs that affect human health and the environment, 
as well as provide for minority and low-income communities’ access to public information and 
public participation. 

As described earlier in this report, residential structures were identified for acquisition or 
elevation based on an assessment of which measure produced the most economic benefit. The 
economic modeling and analysis completed in this study compared the reduction in damage, or 
economic benefit, provided by elevation and acquisition for each structure at risk to flooding 
caused by coastal storms, to the cost to implement that measure. Acquisition, or buyout and 
demolition, would permanently displace people from their current residences, perhaps relocating 
people to places they would not desire to live for various reasons. However, acquisition of 
structures must be compliant with the Uniform Relocation Assistance and Real Property 
Acquisition Act, which provides protections and benefits to residents affected by acquisition or 
elevation of their residence. 
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N o n s t r u c t u r a l  M e a s u r e s  a n d  P o p u l a t i o n  S t a t i s t i c s  
It should be noted that the breakdown of the following numbers and statistics is very preliminary 
and subject to change. The following discussion should be considered a generalization, for 
purposes of our consideration of E.O. 12898. 

For the Preferred Alternative (TSP), all of the nonstructural measures are found in Planning 
Areas 2 (Clam Pass State Park area) and 6 (Marco Island and Goodland Island area). 
Approximately 130 residences in these two areas would be subject to mandatory acquisition, 
demolition, and relocation. Another approximately 1,350 residences located within these two 
areas would be eligible for elevation, or raising of homes. Elevation would be voluntary for all 
residence owners; and both homeowners and renters would be forced to move temporarily 
while the elevation construction is accomplished. 

According to the U.S. Department of Commerce Housing and Urban Development (HUD 2020), 
approximately 25 percent of the population of Collier County overall is foreign-born, more than 
the state’s percentage of 19.4 percent. The Median Household Income (MHI) for Collier County 
is $65,675 well above the Florida MHI of $46,956. The minority portion of the population is 
slightly below that for the state, with 37.5 percent for Collier County as a whole, versus 42.1 
percent for the State of Florida. Approximately 10.6 percent of the County’s population is 
considered to be in poverty. Low to moderate income census tracts are mostly located in the 
Immokalee area inland, and in the southern half of the County, including most of Naples, but 
excluding the Marco Island vicinity (HUD 2020). 

Planning Area 2 (Clam Pass State Park area). Approximately four proposed acquisitions are 
located in Planning Area 2 at this time. According to the EPA Environmental Justice Screening 
Tool (2020), this area is approximately 2 percent minority, and 98 percent white, and 8 percent 
low income. It is not located within a low to moderate income census tract. . This area is not a 
low-income, minority, or disadvantaged community, as a whole, though there may be individual 
households within Planning Area 2. 

Planning Area 6 (Goodland Island and Marco Island). There are approximately 110 
acquisitions/relocations in Goodland Island and approximately 20 in Marco Island. 

According to EPA Environmental Justice Screening Tool (2020) population data, approximately 
20 percent of the population in Goodland Island is minority, approximately 80 percent of the 
population is white, and there is approximately 26 percent low income population. The majority 
of the residences in Goodland would be affected by either acquisition or elevation; and most of 
the commercial buildings would be affected by floodproofing. This means that, while the area is 
not dominated by low-income and/or minority populations, roughly the above-mentioned 
percentages would be affected by nonstructural measures. As mentioned earlier, this effect 
would be significantly adverse or significantly beneficial, depending on perspective. Because, 
based on preliminary figures, some of the acquisitions in Goodland are grouped together in 
three main locations, there is the potential to affect low-income and/or minority populations in 
these areas. Further, because the Island is built-out, acquisition/relocation would mean that 
those affected would need to be moved off the Island, to either an available and comparable 
housing in Marco Island or in the mainland of Collier County. This would be a disruption of the 
community of Goodland, which consists of approximately 291 residents (EPA 2020). In addition, 
most of the commercial buildings would be eligible for floodproofing. 
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According to the EPA Environmental Justice Screening Tool, in Marco Island, approximately 17 
percent of the population is minority, and 83 percent is white; and approximately 23 percent of 
the population is low income (EPA 2020). The large majority of the nonstructural measures in 
Marco Island would be elevations, followed by floodproofing. With only approximately 20 
acquisitions, these would make up only a small portion of the nonstructural measures for Marco 
Island. 

U n i f o r m  R e l o c a t i o n  A c t  ( U R A )  
As described in the Real Estate Appendix, Appendix F, and the Nonstructural Implementation 
Plan, Appendix G, the following discussion addresses the URA. 

Affected residents would be compensated through relocation to comparable residences and 
provided relocation aid, subject to the URA. 

• Acquisition. This measure provides for purchasing a structure at the just compensation 
amount based on the appraised market value at the time and removing it from 
vulnerable areas by performing a subsequent demolition, and relocation of the residents. 
This is because acquisition was found to represent the best alternative to eliminating 
risks to the property and residents. Relocation benefits, based on a myriad of scenarios 
and qualifications of the resident’s status when owning or occupying the home at the 
time, will apply in accordance with the URA. 

• Elevation. Because elevation is voluntary, no relocation reimbursements would be 
anticipated under the Uniform Relocation Act for homeowners. However, an exception to 
paying relocation expenses exists when there is an eligible tenant in the property, and 
the tenant (rather than the property owner) is displaced to accomplish the voluntary 
measure benefiting the property owned by a lessor. In this case, such tenants may 
receive relocation benefits. Given that many low-income and minority families are 
tenants, this would help mitigate the adverse effect on those populations. 

Eligible tenants temporarily relocating are reimbursed for the cost of temporary alternate 
housing, meals and incidentals (such as laundry services), and the fees for disconnection and 
connection of utilities at the temporary residence. Alternate housing could be hotels or 
apartments, depending upon availability in the community. All temporary housing costs require 
advance approval by the NFS after first obtaining the prior written approval of USACE. General 
Services Administration (GSA) per diem rates are the basis of allowable hotel reimbursement. 
Apartment costs are on market rents. 

All conditions of temporary relocation must be reasonable. Any residential tenant who 
temporarily relocated for more than one year must be offered permanent relocation assistance, 
which may not be reduced by the amount of any temporary relocation assistance previously 
provided. At a minimum, tenants shall be provided the following: reimbursement for all 
reasonable out-of-pocket expenses incurred in connection with the temporary relocation, 
including the cost of moving to and from the temporarily occupied housing, and any increase in 
monthly rent or utility costs at such housing. Tenants are entitled to receive relocation advisory 
services as well, including reasonable advance written notice of the following: 
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• Address of the suitable decent, safe, and sanitary dwelling to be made available for 
the temporary period. 

• Terms and conditions under which the tenant may lease and occupy a suitable 
decent, safe and sanitary dwelling in the building/complex upon completion of the 
project. 

• Provisions of reimbursement for all reasonable out of pocket expenses incurred in 
connection with the temporary relocation as noted above. 

• In addition to relocation advisory services, displaced tenants may be eligible for other 
relocation assistance including relocation payments for moving expenses and 
replacement housing payments for the increased costs of renting or purchasing a 
comparable replacement dwelling. 

Acquisitions and relocations, as well as elevations, could present special hardships to the 
elderly or handicapped, minority, or low-income people, for whom moving may be more 
burdensome. Both acquisitions and elevations also could cause individuals to have to miss days 
of work during the process, which could adversely affect their families’ income. However, unlike 
acquisitions, which would permanently relocate people, elevations would have a temporary 
affect, as residents could move back following construction. 

Over a thousand households throughout Planning Areas 2 and 6 would be subject to the 
temporary impact of being relocated during construction. This could cause moderate temporary 
effects on individual low or low/moderate individual households. One mitigating factor is that 
elevation is a voluntary measure; property owners may chose not to take advantage of 
elevation. However, if the residents are renters then they would be subject to the decisions of 
the owners. Another mitigating factor is that tenants would qualify for temporary relocation costs 
reimbursement. Also, the disruption would be temporary; they could return to the same 
residences, so their communities would not be permanently disrupted. Therefore, the elevation 
measure would not cause significant permanent effects on any disadvantaged populations. 

All members of the public were invited to participate in the NEPA public scoping meetings and 
to submit comments; and they now have the same opportunity again, during the comment 
period for the release of this IFR/EIS. All public comments will be considered in the 
development of the IFR/EIS. Therefore, the Proposed Action has met the requirement to identify 
and address the disproportionately high and adverse human health or environmental effects of 
their actions on minority and low-income populations, and to provide for minority and low-
income communities’ access to public information and public participation. 

In conclusion, neither Goodland nor Marco Island contains any low to moderate census tracts 
(HUD 2020). Although the islands of Goodland and Marco Island would not be considered to be 
dominated by socially vulnerable populations, approximately 26 percent of Goodland’s affected 
community would be socially vulnerable individuals and/or small communities/neighbors and 
would be affected by the nonstructural measures, including relocation of residents and 
disruption of small communities. For Marco Island, approximately 23 percent would be 
considered socially vulnerable; however the disruption there would be lower. In any event, the 
Preferred Alternative (TSP), would cause significant effects, both adverse and beneficial, on 
some socially vulnerable populations and/or individuals. However, the Proposed Action, as a 
whole, would not cause disproportionately high and adverse human health or environmental 
effects, or significant effects, on minority and low-income populations. Again, it is also a matter 
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of perspective, as to whether residents subject to acquisition would prefer to relocate to a more 
resilient location or whether they would consider that an adverse effect. Also, as noted earlier, 
elevations would be voluntary for the residents who are homeowners. 

It should be noted that these figures are preliminary at this time, and further optimization, will 
take place as the study progresses. If this finding changes during optimization, it will be modified 
prior to release of the Final IFR/EIS. 

9 . 2 0  E X E C U T I V E  O R D E R  1 3 0 4 5 ,  P R O T E C T I O N  O F  C H I L D R E N  
F R O M  E N V I R O N M E N T A L  H E A L T H  R I S K S  A N D  S A F E T Y  R I S K S  

This EO ensures that all federal actions address the unique vulnerabilities of children. In 
accordance with this EO, the USACE has determined that no children would bear a 
disproportionately high share of adverse environmental consequences resulting from the 
proposed work and there should be no effect on children. 

9 . 2 1  E X E C U T I V E  O R D E R  1 3 8 0 7 ,  E S T A B L I S H I N G  D I S C I P L I N E  
A N D  A C C O U N T A B I L I T Y  I N  T H E  E N V I R O N M E N T A L  R E V I E W  
A N D  P E R M I T T I N G  P R O C E S S  F O R  I N F R A S T R U C T U R E  
P R O J E C T S  

This EO requires Federal agencies to stream-line their environmental review process and 
decisions collaboratively as One Federal Decision (OFD). The EO sets specific timelines and 
goals for the concurrence process and NEPA review, requiring the NEPA process to be 
complete within two years of the date that the Notice of Intent (NOI) was published in the 
Federal Register. 

9 . 2 2  M I G R A T O R Y  B I R D  T R E A T Y  A C T ,  1 6  U . S . C .  7 0 3  E T  S E Q . ;  
E X E C U T I V E  O R D E R  1 3 1 8 6 ,  R E S P O N S I B I L I T I E S  O F  F E D E R A L  
A G E N C I E S  T O  P R O T E C T  M I G R A T O R Y  B I R D S  

This Act makes it illegal for anyone to take, possess, import, export, transport, sell, purchase, 
barter, or offer for sale, purchase, or barter, any migratory bird, or the parts, nests, or eggs of 
such a bird except under the terms of a valid permit issued pursuant to federal regulations. 
Temporary to permanent impacts to migratory birds would range from adverse to beneficial 
effects that would range from a negligible to a minor level of impact. The standard Jacksonville 
District BMPs listed in Section 8.11 would be followed to avoid and minimize adverse effects. 
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CHAPTER 10 CONCLUSIONS AND RECOMMENDATIONS 
As a result of the hurricanes and coastal flood disasters in calendar years 2014, 2015, 2016, 
and 2017 that affected 33 states and three U.S. territories, supplemental investigation funds 
were appropriated for the initiation and completion of authorized flood and storm damage 
reduction studies by Public Law 115-123. High-priority studies were provided supplemental 
funding in thirty-three states and three territories which met the criteria due to impacts from 
Hurricanes Harvey, Irma, and Maria. The Collier County Coastal Storm Risk Management 
Feasibility Study was completed at 100 percent Federal expense to identify strategies and 
recommend a project for implementation that would reduce the coastal storm risk and increase 
resiliency to the people and infrastructure throughout the County. 
Given projections for the frequency of intense coastal storms, their associated water surface 
elevations, and the added uncertainty of SLC, it is clear coastal storm risk to Collier County is a 
dynamic situation that will have increasing affects in the future. The manner of attaining risk 
reduction, as well as the level attainable, is influenced by a range of considerations presented in 
this report. Economics are only one part of the analysis. In addition to the traditional economic 
evaluation, USACE along with Collier County and engaged stakeholders have also considered 
impacts to cultural resources, social effects, and the environment. 
Based on all the analyses conducted, the team has tentatively selected a plan which includes a 
combination of structural and nonstructural measures. The TSP is a large project with a cost of 
approximately $2.2 billion. The project will provide extensive risk reduction to residents and 
businesses across Collier County. 

1 0 . 1  C O N S T R U C T I O N  S E Q U E N C I N G  S T R A T E G Y  F O R  T H E  
R E C O M M E N D E D  P L A N  

Due to the size and cost of the TSP, it is unlikely funding for construction will be appropriated all 
at once. The PDT and Collier County have discussed the need to develop a strategy for 
implementation and sequencing construction of the project. This will allow the team to be 
prepared for when construction funds are available and to communicate the construction priority 
to stakeholders. Recognizing the inherent dependency of inland structures on the protection 
provided by coastal beaches, separable elements containing beach measures will be 
constructed first within the sequence. The following sections describe a recommended path 
forward for project implementation. The sequencing recommendation listed in order of 
precedence is shown below. 

1. Initial Beach Nourishment and Dune Construction 
a. Planning Area 3 

i. Park Shore and Naples Beach (R58A – R71) 
b. Planning Area 1 

i. Vanderbilt Beach, Wiggins Pass State Park, Barefoot Beach, Barefoot 
Beach Preserve 

2. Planning Area 3 
a. Doctors Pass surge barrier system 
b. Seagate Drive alignment and sluice gates 

3. Planning Area 1 
a. Wiggins Pass surge barrier system 
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b. Bonita Beach Road alignment and surge barriers 
4. Planning Area 5 

a. Tamiami Trail alignment and surge barriers 
5. Critical infrastructure and nonstructural in Planning Areas 2 and 6, and critical 

infrastructure only in Planning Area 4 

1 0 . 2  P L A N  I M P L E M E N T A T I O N  

1 0 . 2 . 1  C o n s i s t e n c y  w i t h  L a w s  a n d  P o l i c y  
This integrated feasibility report and EIS has been prepared in accordance with relevant laws 
and USACE policy. Specifically, this section of the report addresses: 

• The specific requirements necessary to demonstrate the project is technically feasible, 
economically justified, and environmentally compliant, and; 

• The costs and cost-sharing to support a Project Partnership Agreement (PPA). 
Economic justification and environmental compliance of the TSP are described and 
demonstrated to be technically feasible within this report. The report also identifies that the TSP 
has NED benefits greater than costs. The EIS has been prepared to meet the requirements of 
NEPA and demonstrate the TSP is compliant with environmental laws, regulations, and policies 
and has effectively addressed any environmental concerns of resource and regulatory agencies. 

1 0 . 2 . 2  C o s t  S h a r i n g  R e a l  E s t a t e  C o s t s  
Project First Cost is the constant dollar cost of the TSP at current price levels and is the cost 
used in the authorizing document for a project. Total Project Cost is the constant dollar fully 
funded with escalation to the estimated midpoint of construction. Total Project Cost is the cost 
estimate used in Project Partnership Agreements for implementation of design and construction 
of a project. Total Project Cost is the cost estimate provided to non-Federal sponsors for their 
use in financial planning as it provides information regarding the overall non-Federal cost 
sharing obligation. The TSP First Cost is $2.2 billion and the TSP Total Fully Funded Project 
Cost is $3 billion. The TSP total cost of renourishments (Table 10-3) is estimated to be 
$782,257,000 ($111,752,000 per nourishment). 
In accordance with the cost share provisions in Section 103 of the Water Resources 
Development Act (WRDA) of 1986, as amended (33 U.S.C. 2213), project design and 
implementation are cost shared 65 percent Federal and 35 percent non-Federal. The non-
Federal costs include credit for the value of lands, easements, rights of way and relocations, 
and disposal/borrow areas (LERRDs). Total LERRDs are estimated to be $113,000,000 as 
shown in Table 10-1. 
Table 10-1. First Cost Apportionment Table 

Federal (65%) Non-Federal (35%) Total 
Initial Project Cost $1,458,000,000 $785,000,000 $2,244,000,000 
LERRD Credit TBD $113,000,000 TBD 
Cash Contribution TBD $672,000,000 TBD 
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Table 10-2. Total Project Cost Apportionment Table 
Federal (65%) Non-Federal (35%) Total 

Initial Project Cost $1,971,000,000 $1,062,000,000 $3,033,000,000 
LERRD Credit TBD TBD TBD 
Cash Contribution TBD TBD TBD 

Table 10-3. Renourishment Cost Apportionment Table 
Federal (65%) Non-Federal (35%) Total 

Renourishment Cost 
(every 7 years) 

$56,000,000 $56,000,000 $112,000,000 

Total Renourishment 
Cost (7 renourishments) 

$391,000,000 $391,000,000 $782,000,000 

Operation and maintenance, repair, rehabilitation, and replacement (OMRR&R) requirements 
are considered in the economic analysis for the project. The non-Federal sponsor is responsible 
for 100 percent of annual OMRR&R requirements, estimated at $1 million per year. The Federal 
government is responsible for preparing and providing an OMRR&R manual to the sponsor 
upon completion of the project. 

1 0 . 2 . 3  N o n  - F e d e r a l  S p o n s o r  R e s p o n s i b i l i t i e s  u n d e r  t h e  P r o j e c t  
P a r t n e r s h i p  A g r e e m e n t 
A Project Partnership Agreement (PPA) package will be prepared, coordinated, and executed 
subsequent to the completion of the feasibility study and the final approval of this document. 
The PPA serves as the agreement between the Government and non-Federal sponsor for the 
next phase of the project. The PPA reflects the recommendations of the Feasibility Study. The 
non-Federal sponsor, Collier County, Florida, has indicated support for the recommendations 
presented in this document. At the end of the feasibility study, Collier County must provide a 
letter confirming their support for the plan that will be recommended for authorization by 
Congress and the desire to execute a PPA, which is required to implement the project. 
As the non-Federal sponsor, Collier County must comply with all applicable Federal laws and 
policies and other requirements, including but not limited to: 
A. In a cost sharing coordination with the Federal Government, who shall provide 65 percent of 
the initial project cost, provide 35 percent of the costs of project construction. 

1. Provide all lands, easements, rights of way, relocations, and disposal/borrow areas 
(LERRDs), including suitable borrow areas, uncontaminated with hazardous and toxic 
wastes, and perform or ensure performance of any relocations determined by the 
Federal Government to be necessary for the initial construction, operation, and 
maintenance of this project. 

2. Perform, or cause to be performed, any investigations for hazardous substances as are 
determined necessary to identify the existence and extent of any hazardous substances 
regulated under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), Public Law (PL) 96-510, as amended, 42 U.S.C. 9601-9675, that 
may exist in, on, or under lands, easements, or rights-of-way that the Federal 
Government determines to be required for the construction, operation, and maintenance 
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of the Project. However, for lands that the Federal Government determines to be subject 
to the navigational servitude, only the Federal Government shall perform such 
investigations unless the Federal Government provides the non-Federal sponsor with 
prior specific written direction, in which case the non-Federal sponsor shall perform such 
investigations in accordance with such written direction. 

3. Coordinate all necessary cleanup and response costs of any CERCLA-regulated 
materials located in, on, or under lands, easements, or rights of way that the Federal 
Government determines to be necessary for the construction, operation, or maintenance 
of the project. 

4. Cost-share of the cost of mitigation and data recovery activities associated with historic 
preservation, that are in excess of one percent of the total amount authorized to be 
appropriated for the project. 

B. For fifty years, operate, maintain, repair, replace, and rehabilitate the completed project, or 
functional portion of the project, at no cost to the Government, in a manner compatible with the 
project’s authorized purposes and in accordance with applicable Federal and State laws and 
any specific directions prescribed by the Government in the Operations, Maintenance, 
Replacement, Repair and Rehabilitation (OMRR&R) manual and any subsequent amendments 
thereto. 
C. Provide the Federal Government a right to enter, at reasonable times and in a reasonable 
manner, upon property that the non-Federal project partner, now or hereafter, owns or controls 
for access to the project for the purpose of inspection, and, if necessary after failure to perform 
by the non-Federal sponsor, for the purpose of completing, operating, maintaining, repairing, 
replacing, or rehabilitating the project. No completion, operation, maintenance, repair, 
replacement, or rehabilitation by the Federal Government shall operate to relieve the non-
Federal project partner of responsibility to meet the non-Federal project partner's obligations, or 
to preclude the Federal Government from pursuing any other remedy at law or equity to ensure 
faithful performance. 
D. Hold and save the United States free from all damages arising from the construction, 
operation, maintenance, repair, replacement, and rehabilitation of the project and any project-
related betterments, except for damages due to the fault or negligence of the United States or 
its contractors. 
E. Keep and maintain books, records, documents, and other evidence pertaining to costs and 
expenses incurred pursuant to the project in accordance with the standards for financial 
management systems set forth in the Uniform Administrative Requirements for Grants and 
Cooperative Agreements to State and Local Governments at 32 Code of Federal regulations 
(CFR) Section 33.20. 
F. As between the Federal Government and the non-Federal sponsor, the non-Federal sponsor 
shall be considered the operator of the project for the purpose of CERCLA liability. To the 
maximum extent practicable, operate, maintain, repair, replace and rehabilitate the project in a 
manner that will not cause liability to arise under CERCLA. 
G. Comply with the applicable provisions of the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1790, Public Law 91-646, as amended by Title IV of the 
Surface Transportation and Unifom1 Relocation Assistance Act of 1987 (Public Law 100-17), 
and the Uniform1 Regulations contained in 49 CFR Part 24, in acquiring lands, easements, and 
rights of way, required for the construction, operation, and maintenance of the project, including 
those necessary for relocations, borrow materials, and dredged or excavated material disposal, 
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and inform all affected persons of applicable benefits, policies, and procedures in connection 
with said Act. 
H. Comply with all applicable Federal and State laws and regulations, including, but not limited 
to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42 U.S.C. 2000d), and 
Department of Defense directive 5500.11 issued pursuant thereto, as well as Army regulation 
600-7, entitled "Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted 
or Conducted by the Department of the Army." 
I. Participate in and comply with applicable Federal floodplain management and flood insurance 
programs and comply with the requirements in Section 402 of the Water Resources 
Development Act of 1986, as amended. 
J. Not less than once each year, inform affected interests of the extent of storm risk 
management afforded by the project. 
K. Publicize floodplain information in the area concerned and provide this information to zoning 
and other regulatory agencies for their use in preventing unwise future development in the 
floodplain and in adopting such regulations as may be necessary to prevent unwise future 
development and to ensure compatibility with the degree of storm risk management provided by 
the project. 
L. Prevent obstructions of or encroachments on the project (including prescribing and enforcing 
regulations to prevent such obstructions or encroachments) which might hinder its operation 
and maintenance, or interfere with its proper function, such as any new development on project 
lands or the addition of facilities which would degrade the benefits of the project. 
M. Provide and maintain necessary access roads, parking areas, and other public use facilities 
open and available to all on equal terms. 
N. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as amended, and 
Section 103 of the Water Resources Development Act of 1986, Public Law 99-662, as 
amended, which provides that the Secretary of the Army shall not commence the construction of 
any water resources project or separable element thereof, until the non-Federal sponsor has 
entered into a written agreement to furnish its required cooperation for the project or separable 
element. 
O. Quarterly and after storm events, perform surveillance of the project to determine project 
maintenance or repair needs and provide the results of such surveillance to the Federal 
Government. 

1 0 . 2 . 4  D e s i g n  a n d  C o n s t r u c t i o n  C o n s i d e r a t i o n s  a n d  S c h e d u l e  
In order for PED to be initiated, USACE must sign a PPA with a non-Federal sponsor to cost 
share PED and construction. This project would require congressional authorization for PED 
and construction. PED and construction are cost shared 65 percent Federal and 35 percent 
non-Federal. Implementation would then occur, provided that sufficient funds are appropriated 
to design and construct the project. 
A draft schedule for plan implementation was developed for planning and cost estimating 
purposes as shown in Table 10-4. Actual construction timelines are subject to future project 
approval and appropriation of implementation funds. 
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Table 10-4. Draft Implementation Schedule 
Collier County 

Coastal Storm Risk Management Project 
Milestone Date 

Submission of Chief’s Report March 2021 
Chief Signs Report September 2021 

Execute Design Agreement* March 2022 
Pre-Construction Engineering and Design 

(PED)* 
May 2022 

Congress Authorizes Project WRDA 2024 
New Start Approval May 2024 

Project Partnership Agreement (PPA)* December 2024 
First Construction Contract Award* June 2025 

Construction Complete* August 2030 
*Required additional funding beyond Feasibility Report 

1 0 . 2 . 5  R e a l  E s t a t e  R e q u i r e m e n t s  
The non-Federal sponsor is required to provide LERRDs necessary to implement a USACE 
Civil Works project. Currently, the TSP will require the non-Federal sponsor to acquire 
temporary and permanent easements for construction. Total LERRDs including administrative 
costs is estimated to be $296,328,862. 

1 0 . 2 . 6  V i e w s  o f  t h e  N o n  - F e d e r a l  S p o n s o r  

1 0 . 3  P A T H  F O R W A R D  
A Chief's Report, the report of the U. S. Army Corps of Engineers Chief of Engineers, is 
developed when a water resources project requires Congressional authorization for 
construction. After the final feasibility report is submitted to USACE Headquarters, a Chief's 
Report is developed. Once the Chief of Engineers signs the report, the Chief of Staff signs the 
notification letters forwarding the Chief’s Report to the chairpersons of the Senate Committee on 
Environment and Public Works and the House of Representatives Committee on Transportation 
and Infrastructure. The signed Chief's Report is also supplied to the Office of the Assistant 
Secretary of the Army for Civil Works for review by the Administration. 
This report, “Collier County Integrated Coastal Storm Risk Management Feasibility Study and 
Environmental Impact Statement” is scheduled to be submitted to USACE Headquarters in July 
2019. A signed Chief’s Report is anticipated in March 2021. 
Using the information in this feasibility report, USACE will continue to coordinate with Collier 
County to implement the recommended project in accordance with current policy and in the 
most expeditious manner available by maximizing the use of available construction and study 
authorities (i.e. modifications of on-going projects/studies, post-authorization change reports, or 
new authorizations). 
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1 0 . 4  L I S T  O F  A G E N C I E S  C O N T A C T E D  
Table 10-5 list the agencies contacted through the process of this study. 

Table 10-5. Agencies Contacted 
Agency Point of Contact 

Federal Emergency Management Agency Brandon Bolinski, Dewana Davis 

Federal Highway Administration Jamie Christian 

National Marine Fisheries Service Mark Sramek, Brian Rosegger, Noah 
Silverman, Kelly Shotts, Joseph 

Cavanaugh 

National Park Service Robert Johnson, Cristopher 
Kavanaugh, Erik Stabineau 

U.S. Coast Guard Samuel Rodriguez, Paul Lehmann, 
John-David Lentine 

U.S. Environmental Protection Agency Alya Singh-White, Jamie Higgins 

U.S. Fish and Wildlife Service Jeff Howe 

Bureau of Ocean and Energy Management Barton Rogers, Doug Piatowksi, 
Jennifer Bucatari 

Florida Bureau of Historic Preservation, State 
Historic Preservation Officer 

Jason Aldridge 

Florida Department of Environmental Protection Joanna Walczak, Roxanne Dow 

Florida Department of Environmental Protection, 
Southern Florida Watershed Management District 

Keith Laakkonen, Ivana Kenny 
Carmola, Roxane Dow 

Florida Department of Transportation Elizabeth Fulcher (AECOM) 

Florida Fish and Wildlife Conservation 
Commission 

Kipp Frolich 

Seminole Tribe of Florida Dr. Paul N. Backhouse 

The Seminole Nation of Oklahoma David Frank 

Miccosukee Tribe of Indians Kevin Donaldson 

Thlopthlocco Tribal Town Jane Maylen 
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1 0 . 5  L I S T  O F  R E P O R T  P R E P A R E R S  
Table 10-6 list the list of preparers who worked on this study and their years of experience 
within their specific specialties. 

Table 10-6. Report Preparers 

Name Contribution/Education Years of 
Experience 

Bryan Adkins, CCC Cost Engineering/BS, Civil Engineering 5 

Trent Elder, EIT Geotechnical Engineering/BS, Civil Engineering 4 

Ji Cha, EIT Structural Engineering/BS, Civil Engineering 3 

Wayne Miller Structural Engineering/ME, Civil Engineering 10 

Abbegail Preddy Plan Formulation, BS, Biological Systems 
Engineering 2 

John Haynes Cultural Resources/MA, Anthropology 35 

Jennifer Spencer Economics/MA, Economics 15 

Triet Nguyen Economics/ MS, Applied Economics 1 

Kyle McElroy, P.E. Hydrology and Hydraulics/MS, Coastal Engineering 8 

Candice Miranda, EIT Hydrology and Hydraulics/BS, Civil Engineering 3 

Michelle Hamor, CFM Floodplain Management and Economics/BS, Civil 
Engineering 26 

Alicia Barrette Real Estate/BA, Art History 12 

David Schulte Environmental Analysis/MS, Marine Science 15 

Zachary Martin Environmental Analysis/M.S. Zoology 12 

Alicia Logalbo Environmental Analysis/MS, Biology 23 

Marc Paiva Cultural Resources/MA, Anthropology 28 

Kathy Perdue Environmental Analysis/BS, Environmental Science 26 

Douglas Hessler GIS/BS, Atmospheric Sciences 9 

Miranda Ryan GIS/BS, Biology 4 

1 0 . 6  S T A T E M E N T  F R O M  T H E  D I S T R I C T  E N G I N E E R  
I concur with the findings of the PDT and advise the Recommended Plan, as fully detailed in this 
Integrated Feasibility Report and Environmental Impact Statement, be authorized for 
construction as a Federal project. 
I have given consideration to all significant aspects of the public interest. These interests 

include environmental, social, and economic effects that are anticipated from the 
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implementation of the Recommended Plan. The engineering feasibility and compatibility of the 
project with the policies, desires, and capabilities of Collier County, the State of Florida, and 
other non-Federal interests have also been considered. 
The recommendations contained herein reflect the information and policies available at this 
time. They do not reflect program and budgeting priorities inherent in the formulation of a 
national Civil Works construction program nor the perspective of highest review levels within the 
Executive Branch. Consequently, the recommendations may be modified by the Chief of 
Engineers before they are transmitted to Congress as proposals for authorization and 
implementing funding. However, prior to transmittal to Congress, the non-Federal sponsor, the 
State, interested Federal agencies, and other parties will be advised of any modifications and 
will be afforded an opportunity to comment further. 

Patrick V. Kinsman, PE 
Colonel, U.S. Army 
Commanding 
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