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ABSTRACT:

The U.S. Army Corps of Engineers, Norfolk District (USACE) and Miami-Dade County propose to
implement structural and nonstructural measures to manage coastal storm risk in Miami-Dade
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 Programmatic Environmental Impact Statement (EIS) to evaluate
potential impacts of the proposed action in accordance with the requirements of the National
Environmental Policy Act of 1969, as amended (NEPA), implementing regulations of the NEPA, 40
Code of Federal Regulations 1500-1508, and other applicable state and federal laws and USACE
policies. Eight alternatives that examined critical infrastructure, nonstructural measures, structural
measures and Natural and Nature-Based Features were evaluated in detail to determine the potential
impacts to the natural and human environment resulting from the proposed action. Potential impacts
to the following resource areas analyzed in the EIS include: land use; geology, physiography, and
topography; bathymetry, hydrology, and tidal processes; water quality; floodplains; vegetation,
wetlands, and Submerged Aquatic Vegetation; wildlife and terrestrial habitat; plankton community;
Essential Fish Habitat and fishery resources; benthic resources; special status species; cultural
resources; recreational resources; aesthetics and visual resources; socioeconomics; hazardous,
toxic, and radioactive materials and wastes; safety; transportation; navigation; utilities; air quality; and
noise and vibration.

All comments concerning this Draft Integrated Feasibility Report and Programmatic EIS are required
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EXECUTIVE SUMMARY

This Draft Integrated Feasibility Report and Programmatic Environmental Impact Statement
(EIS) is for the Miami-Dade Back Bay Coastal Storm Risk Management (CSRM) Feasibility
Study. The U.S. Army Corps of Engineers (USACE) is the lead federal agency for the project
and the Miami-Dade County is the non-federal sponsor. Cooperating agencies for the study are
the Florida Department of Transportation, the National Oceanographic and Atmospheric
Administration, National Marine Fisheries, and the U.S. Environmental Protection Agency
(USEPA).

According to the 2018 census, Miami-Dade County (MDC) comprises a metropolitan area of
approximately 2.8 million people and 34 municipalities, including the City of Miami, the region’s
business and economic center. The MDC is diverse, with two national parks and natural
resources supporting a large tourism industry and a densely populated urban core.

The MDC is important to the nation for several reasons. The area is a leader in economic
activilty and international trade. MDC is considered a gateway for the nation to Latin America
and the Caribbean. The Port of Miami and Miami International Airport (MIA) are leaders in
respective categories. The Miami Customs District is one of the top ten districts in the country
with over $102 billion in total trade in 2016 (MDBC 2019). The MIA handles the most
international freight and the second most international passengers in the U.S. The Port of Miami
creates approximately $41 billion in economic activilty and indirectly supports 320,000 jobs
throughout Miam-Dade County and the State of Florida through international import and export
trade.

The Biscayne Bay Aquatic Preserve and Biscayne Bay National Park flanking Miami’'s eastern
shores provides habitat for many rare, threatended and endangered species and provides
substantive recreational public opportunities including fishing, swimming, and boating. Tourism
to the Biscayne Bay, the oceanfront beaches, cruise ships, and cultural areas contribute to an
industry totaling over $26 billion from overnight visitors (GMCVB 2017). Much of this industry is
dependent upon the health and accessability of the local natural resources.

The MDC is increasingly at risk from flooding and damage from coastal storms. The area is a
densely populated and relatively flat community with an average elevation of approximately five
feet NAVD88 and a natural high point at 25 feet NAVD88 (USGS 2016). The low elevations,
tropical location, and hydrologic connections to Biscayne Bay through canals place a significant
percentage of MDC at risk to flooding from high tides, hurricanes, and other storms.
Exacerbating the flooding is the phenomenon of sea level rise (SLR), which is the combination
of water level rise and land subsidence. South Florida is documented as having a significant
rate of RSLR which will increase future flood risk.

The U.S. Army Corps of Engineers (USACE) study is a response to identified coastal storm
flood risks. The study develops and evaluates CSRM alternatives for MDC. These measures
are formulated to reduce risk to residents, industries, businesses, and infrastructures which are
critical to the nation’s economy. The U.S. Army Corps of Engineers 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”. The long-term strategy for resilience
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in MDC is a layered solution that includes elements executed by the non-Federal sponsor, other
Federal agencies, the State of Florida, and non-governmental organizations (NGO) in addition
to the recommendations for implementation by the USACE study. The study seeks not only to
reduce coastal storm risk, but also to build on resilience by implementing strategic approaches
that address identified stresses from major storms, and the impact on residents and economic
activity. In order to accomplish the goal of providing significant near term CSRM risk reduction
for MDC, while maintaining a set schedule and budget, this study will not provide a holistic or
comprehensive risk reduction plan for the County. This study does not directly address nuisance
flooding, and residual risks still remain. Further studies resulting in additional recommendations
for implementation will be needed to more fully address the full extent of existing CSRM and
flooding problems in the study area.

Due to the large geographic scale of the study and the inability to provide a comprehensive
recommendation under this study effort, a process was completed to which identified seven of
the most vulnerable areas based on flooding potential and social vulnerability. The process to
identify those areas, called refined focus areas, is fully described in Chapter 3.

The following Tentatively Selected Plan (TSP) includes a combination of the following types of
measures to reduce flood risk across segments of MDC:

Structural CSRM 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.

For this study, structural measures considered include storm surge barriers, flood walls, and
associated pump stations and riprap that are implemented to protect people and property. For
this study structural measures would include Inland storm surge reduction with floodwalls along
Brickell and Edgewater with associated pump stations and riprap, a sector gate at Miami River
with associated floodwalls and pump stations, miter gates at Biscayne Canal and Little River
both with associated floodwalls, and pump stations. These measures would provide flood risk
reduction for three of the seven refined focus areas determined in the study which is described
in Chapter 3. These structural measures will be coordinated with South Florida Water
Management District’s control structures during the Preconstruction, Engineering, and Design
(PED) phase.

Nonstructural CSRM measures are permanent or contingent measures applied to a structure
and/or its contents that 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.

For this study, nonstructural CSRM measures considered include elevating residential
structures and floodproofing non-residential structures in the remaining four refined focus areas:
Aventura, Cutler Bay, North Beach, and South Beach. These measures were also applied to
areas that were on the opposite side of any structural measures above which include: Arch
Creek (downstream side of Biscayne Canal floodwall), Little River (downstream side of the Little
River floodwall), and Miami River (downstream side of the Miami River floodwalls).
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Natural and Nature-Based Features (NNBF) work with or restore natural processes with the
aim of wave attenuation and storm surge reduction.

For this study, NNBFs considered include mangrove and native vegetation plantings at the
Cutler Bay Site (east of Old Cutler Road and south of 184th street extending to southwest 188th
street and extending to Biscayne Bay), enhancements or additional construction of dredged
material spoil islands in Biscayne Bay, restoration of Submerged Aquatic Vegetation (SAV) in
Biscayne Bay, and restoration of Bird Key in Biscayne Bay. Living shorelines and coral reefs
were considered as well as possible NNBFs, however, no site-specific locations for these types
of NNBFs were identified during plan formulation or during the Environmental Interagency
Meetings so these NNBFs were not selected as potential NNBFs for this study and therefore,
are not further discussed. Native vegetation plantings were determined to be the most feasible
and cost-effective NNBF measure for this project.

Critical Infrastructure, as defined by the Patriot Act of 2001, are “systems and assets, whether
physical or virtual, so vital to the United States that the incapacity or destruction of such
systems and assets would have a debilitating impact on security, national economic security,
national public health or safety, or any combination of those matters.”

The study follows policies and guidelines for consideration of economic, environmental, cultural,
and social impacts. The TSP presented herein is formulated and designed for a coastal storm
flood elevation calculated by the USACE derived 2079 1 percent annual exceedance probability
stillwater level from the Federal Emergency Management Agency (FEMA) South Florida Storm
Surge Study (includes tide, storm surge and USACE high curve sea level rise). The USACE
high curve was utilized as this best approximated anticipated future sea level change
projections. This formulation will continue to be examined and refined before the final report to
determine the final flood elevation calculation. To assist with better understanding of the
components of the plan it has been broken down into areas. The following paragraphs give a
brief description of the TSP broken down by measures.

For this study, coastal storm risk reduction to vulnerable critical infrastructure was analyzed
throughout all of MDC even outside of the seven refined focus areas. Critical Infrastructure
asset categories included were fire stations, medical facilities, police stations, evacuation
centers, wastewater and potable water facilities, emergency operation center (EOC) facilities,
vulnerable airport facilities, and railway electrical substations. Floodproofing was the
recommended method of flood risk reduction provided to critical infrastructure.
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*Estimates of locations and footprints of the structural measures have been initially determined
based on the USACE derived 2079 1% annual exceedance probability stillwater elevation level
from the FEMA South Florida Storm Surge Study (includes tide, storm surge and USACE high
curve sea level rise) and will be finalized during the Preconstruction, Engineering, and Design
Phase of the project when more detailed surveys and data are available.

Figure 1. Tentatively Selected Plan

Figure 1 shows the areas of the county impacted by the TSP color coded in order to provide a
high level overview of the geographic extent of the measures that make up the TSP. Hashed
colored areas are risk management areas defined by the watershed boundaries which are parts
of the county that are inland of the proposed structural measures. The seven colored areas
represent parts of the county that are recommended to receive nonstructural flood risk
management measures. Areas of the city that are not colored or hatched were not
recommended for flood risk management in this study since they were not part of the seven
socially vulnerable economic damage center focus areas that were identified. It should be noted
that the exact locations and footprints of the structural measures (floodwalls and surge barriers)

Page v



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

will continue to be refined throughout the feasibility study and will be finalized during the PED
Phase of the project when more detailed surveys and data are available.

Project benefits are anticipated to exceed the project costs. The relationship between benefits
and costs is expressed in the BCR shown in Table 1. Project First Cost is estimated to be
$4,586,000,000. 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 year of the construction schedule.
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 Total Project Cost includes the
value of lands, easements, rights-of-way and relocations, and disposal/borrow areas (LERRDs).
The non-Federal sponsor is responsible for obtaining and providing all necessary LERRDs for
the project, the value of which will be credited against the non-Federal share of project costs.
Total LERRDs are estimated to be $405 million. The first cost apportionment table is shown in
Table 2.

Table 1. Project Benefits and Costs

October 2019 Price Levels (Fiscal Year 2020), (2030 - 2079), 2.75 Discount Rate, $1,000s,
rounded

Equivalent Annua_l Operation Total Average  Annual Net Benefit
& Maintenance

Annual . . Cost
Benefits First Costs Costs Annual Costs Benefits Ratio

Project

$1,836,000 | $4,586,000 $12,600 $196,000 $1,640,000 9.4

Table 2. First Cost Apportionment Table

October 2019 Price Levels (Fiscal Year 2020), (2030 - 2079), 2.75 Discount Rate, $1,000s,
rounded

Total Non-Federal
Share (35% plus
relocation)

100% Lands and Cash
Damages Balance

Total Project Total Federal

Cost Share (65%)

$4,586,000 $2,981,000 $1,605,000 405,000 $1,200,000

Environmental Impacts and Mitigation for the Tentatively Selected Plan

A public scoping meeting and follow up public meeting was held prior to the release of the Draft
Integrated report/EIS and an additional public meeting will be held following the release of the
Draft Integrated Report/EIS. Cooperating agencies were invited to participate in the
development of this EIS; and consulting parties were invited to participate in the development of
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a Programmatic Agreement to address impacts to historic resources. Interagency coordination
of the EIS occurred throughout the study process.

The project would have both temporary and permanent impacts that range from negligible to
major (significant) impacts on natural resources and the human environmental and herein we
summarize the more substantive impacts (both adverse and beneficial) of the TSP.

Potential impacts to the following resources were examined: land use; geology, physiography,
and topography; water quality, floodplains; vegetation, wetlands, and SAV; wildlife and
terrestrial habitat; plankton community; Essential Fish Habitat (EFH), fish, and fishery
resources; benthic communities; special status species; cultural resources; recreational
resources; aesthetic and visual resources; socioeconomics; hazardous, toxic, and radioactive
wastes (HTRW); safety, transportation; navigation; utilities; air quality, and noise and vibration.
The anticipated impacts based on available existing data ranged from adverse to beneficial,
temporary to permanent, and included classifications as to whether the impacts would have a
negligible, minor, moderate, or major (significant impact).

The construction, operation, and maintenance of the surge barriers, floodwalls and associated
pump stations, and riprap would result in a range of temporary to permanent impacts to aquatic
resources and habitats that range from potentially minor to major (significant) impacts. The
construction, operation, and maintenance of the surge barriers and associated floodwalls and
pump stations have the potential to cause direct and indirect impacts to SAV (including
Johnson’s seagrass and associated critical habitat), as well as corals/hardbottom habitat
(potentially including federally listed corals), Essential Fish Habitat (EFH), other benthic habitats
and species, and mangroves. The surge barriers would result in the temporary trapping of
aquatic species including fish, marine mammals, and reptiles. The Brickell Floodwall in the
Biscayne Bay would be approximately up to one mile in length with a width of approximately out
to up to 50 feet from existing bulkheads resulting in a significant, adverse impacts to benthic
resources and habitat. There would be an anticipated permanent loss of SAV,
corals/hardbottom habitat, mangrove, and open water benthic habitats.

Potential impacts to federally listed species under the jurisdiction of the National Marine
Fisheries Service (NMFS) (Nassau grouper, smalltooth sawfish, boulder star coral, elkhorn
coral, lobed star coral, mountainous star coral, pillar coral, rough cactus coral, staghorn coral,
green sea turtle, Kemp’s ridley sea turtle, hawksbill sea turtle, leatherback sea turtle,
loggerhead sea turtle, and Johnson’s seagrass) would be may affect, likely to adversely affect.
The Biscayne Bay and surrounding waterways are listed as critical habitat for Johnson’s
seagrass and Johnson’s Seagrass Critical Habitat and impacts would be anticipated to result in
adverse impacts to Johnson’s seagrass and adverse modification of Johnson'’s seagrass critical
habitat.

Impacts to the piping plover, red knot, and the Florida bonneted bat, under the jurisdiction of the
U.S. Fish and Wildlife Service (USFWS) would be may affect, not likely to adversely affect.
Impacts to the West Indian manatee and American crocodile would be may affect, likely to
adversely affect. The Biscayne Bay and surrounding waterways are listed as critical habitat for
the West Indian manatee and impacts would be anticipated to result in adverse modification of
West Indian Manatee Critical Habitat.
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Minor to major, temporary to permanent, adverse effects to EFH, fishery resources, and
associated prey species would occur as a result of construction, maintenance, and operation of
the proposed storm surge barriers, floodwalls, and associated features. During construction,
noise and temporary minimal sedimentation due to disturbance of the bottom is expected, which
could disrupt foraging, reproduction, and passage. Once constructed, the storm surge barrier
gates would remain open except during testing operations and major storm events requiring
closure. The gates would allow passage of aquatic organisms in the open position; however,
passage and availability of prey species may be more restricted than currently. Closures would
temporarily cut off passage of all aquatic organisms. Water quality plumes resulting from surge
barrier and pump stations operations have the potential to adversely affect a range of fish
species and benthic habitats.

Construction and maintenance of the surge barriers and floodwalls would result in temporary
increases in turbidity and altered sediment deposition processes resulting in adverse,
temporary, and minor to moderate water quality impacts. Surge barrier operations could
potentially result in altered salinity, Dissolved Oxygen (DO), nutrients, and temperature in the
Biscayne Bay, Biscayne Canal, Little River, and Miami River. The operation and testing of the
surge barriers and pump stations would directly alter local water quality. Following storm events,
plumes have the potential to alter water quality as it ultimately flows into offshore Biscayne Bay.
Impacts would be temporary and range from minor to moderate. Ground water flow impacts
would be temporary to permanent and moderate.

Adverse impacts from the construction, operation and maintenance of the structural features on
bathymetry, hydrology, and tidal processes would range from temporary to permanent impacts
that are minor to moderate.

There would be both temporary and permanent adverse impacts to aesthetics and visual
resources that would range from minor to major impacts. Construction equipment would be
visible at almost all locations, during construction. The floodwalls, storm surge barriers and
associated features would be permanent and visible on land and/or water at their locations. The
substantive height of the floodwalls (up to approximately 20 feet from ground surface elevation)
at the Brickell Floodwall would obstruct views from Miami to the Biscayne Bay resulting in
permanent, significant adverse effects to the visual landscape.

Impacts to recreation would be temporary to permanent, and range from minor to major
impacts. Mooring and recreational boating at the Brickell Floodwall would be permanently
prohibited resulting in adverse, significant impacts.

There would be a range of moderate to major, temporary and permanent adverse impacts to
navigation at the Biscayne Canal, Little River, and Miami River Surge Barriers and at the
Brickell Floodwall in the Biscayne Bay. The federal navigation channel near the center of the
Miami River would remain in operation; a sector gate is being explored as an option to be
constructed in this area. The surge barriers would permanently narrow the navigational area in
the Biscayne Canal, Little River, and Miami River. There are no Federal navigation channels in
the Little River, Biscayne Canal, or within the immediate area of the proposed location for the
Brickell Floodwall within Biscayne Bay; however, those areas are heavily used by local
residents and recreational boat traffic. Recreational mooring and boating would be permanently
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prohibited along the approximately up to one mile of proposed floodwall in the Biscayne Bay at
Brickell.

Impacts to mangroves, upland areas, natural drainage features, utilities, existing structures, etc.
would generally be within the footprint of the project alignment and immediate surrounding
areas. The associated impacts would range from beneficial to adverse, minor to moderate, and
temporary to permanent impacts. There would be only minor, potential adverse impacts to the
natural floodplain.

Cultural resource impacts would include potential adverse effects to historic buildings from the
implementation of the nonstructural measures and/or unidentified archeological sites that could
be impacted by the structural measures. Further study will be needed, and these potential
impacts are addressed through a Programmatic Agreement with the Florida Division of Historic
Resources (FDHR) and consulting parties, pursuant to Section 106 of the National Historic
Preservation Act.

Noise impacts would occur from the use of construction and maintenance equipment and to
maintain project features. Direct increases in noise and vibration levels on land would occur
from the use of vehicles and construction equipment such as excavators, dump trucks, and
other motor vehicles during transportation of materials to the project site and other construction
activities resulting in minor and temporary impacts. For the in-water construction of the surge
barriers and floodwalls noise would be generated from vessels as well as equipment such as
pile-driving equipment to install the structural features. There would also be increases in noise
from vehicles, vessels/barges, and construction equipment traveling to the construction sites.
The noise generated from the construction and maintenance of the surge barriers, floodwalls
and associated pump stations and riprap would be typical of construction sites. Other noise
would result from the operation of the pump stations which would operate during closure of the
pump stations (as needed) and during test operations. There would be underwater adverse
impacts to noise and vibration levels that would occur for any in water geotechnical testing and
construction and maintenance activities; these impacts would be temporary and moderate.
Construction, maintenance, and operation noise impacts would be adverse, temporary and
moderate.

Construction, operation, and maintenance of the project features would result in adverse,
temporary disturbances to wildlife that are minor. Construction activities would 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 floodwalls.

Land use impacts from construction and maintenance activities would be adverse, temporary,
and minor. Storm surge protection provided to a large expanse of urbanized coastal, low lying
areas in Dade County serving to preserve land use functions. Overall, this would result in both
adverse and beneficial effects that would be temporary to permanent and range from minor to
major impacts.

There would be adverse, temporary to permanent, and moderate impacts to soils and geology
resulting in the construction, operation, and maintenance of the project features. Fill and grading

Page ix



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

done to construct project features would have an adverse, permanent, minor impact to
topography. Impacts to soils and geology would be adverse to beneficial and range from minor
to moderate.

Impacts to air quality would be anticipated to be adverse, temporary, and minor. Air emissions
would occur from the use of construction equipment such as cranes, excavators, dump trucks,
and other motor vehicles and barges/vessels during transportation of materials to the project
site and other construction and maintenance activities resulting in minor, temporary impacts to
air quality. 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 10 days). Therefore, emissions would be very limited and
discontinuous.

With respect to socioeconomic and community safety, the structural flood risk management
measures, the storm surge barriers and floodwalls and associated features, are typically large
scale projects that reduce flood risk for a large number of structures, which is a beneficial and
major, significant impact. Alternative 8 provides superior coastal storm risk protection as
compared to all other alternatives with its maximum application of structural measures,
nonstructural measures, and the inclusion of the Cutler Bay Site NNBF. Of particular mention,
only the alternatives with structural measures provided life-loss reduction benefits and the ability
to prevent infrastructure as well as structural damage across large, widespread areas in the
MDC; the additional benefits to the safety of the community and to the prevention of substantive
damage to property and infrastructure would be major benefit. Alternative 8 has some significant
adverse impacts to the natural environment but also serves as the alternative with the most
substantive coastal storm risk reduction value and best meets the overall project objectives.

The Cutler Bay NNBF Site would serve to provide storm surge dissipation benefits as well as a
multitude of beneficial impacts to natural resources and water quality. Plantings of native
vegetation including mangroves at the Cutler Bay NNBF Site would serve to reduce erosion,
trap sediments and filter stormwater runoff serving to provide minor, permanent benefits to
water quality to the Biscayne Bay. Planting of mangroves at the Cutler Bay NNBF would have
beneficial, permanent and minor impacts to EFH and fish resources by enhancing fish foraging
and nursery habitat. The NNBF site would serve to enhance wildlife habitat and improve
migratory bird habitat. Construction of the mangroves at the NNBF Cutler Bay Site 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. Implementation of the Cutler Bay NNBF would serve to provide
beneficial, minor and permanent impacts to soils. The Cutler Bay NNBF would result in,
beneficial impacts to terrestrial habitat and wildlife that would be permanent and minor.

Programmatic NEPA and Future Tiered NEPA and Surveys/Data Collection

This document has been prepared as an integrated feasibility study/Programmatic EIS. The
term “programmatic” indicates this is a broad or high-level NEPA document not a site-specific
NEPA document. Therefore, during successive phases of the project, additional site-specific
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NEPA documents (each one would be considered a tiered NEPA document) would be prepared
and coordinated with local, state, and federal regulatory agencies, tribal governments, and the
public. Tiering expedites the resolution of more substantive impacts to the human environment
in the programmatic NEPA document so that subsequent tiered NEPA documents can focus on
site-specific impacts and issues.

The final designs and siting of project features would not occur until the PED Phase of the
project when more detailed surveys and data are available. Because of the limited design
information available during this feasibility phase (during the feasibility study only approximately
a 10 percent level of design will be provided), the Endangered Species Act, Section 7 and the
Magnuson-Stevens Fishery Conservation and Management Act Essential Fish Habitat
consultations would be conducted during the PED Phase of the project. During this feasibility
phase of the project, a Programmatic Agreement is being prepared to ensure compliance under
Section 106 of the National Historic Preservation Act.

A wetland jurisdictional determination and detailed environmental surveys of benthic habitat (to
include corals, 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. During the PED
Phase, detailed environmental surveys, and cultural and historic building surveys and data
gathering would be conducted to support the site-specific future tiered NEPA document as each
phase progresses. Topographic surveys and subsurface geotechnical surveys would be
conducted during the PED Phase as well. A detailed operational plan for the project structural
features would be developed as well during the PED Phase.

The level of detail in this programmatic NEPA document is sufficient to allow an informed
decision among planning-level alternatives and to develop broad mitigation strategies.
Additional, more detailed site-specific mitigation assessments would be conducted in future
phases of the project. 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.
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CHAPTER 1 INTRODUCTION

1.1 BACKGROUND

The Miami-Dade Back Bay Coastal Storm Risk Management (CSRM) Feasibility Study has
investigated potential structural, nonstructural, and natural and nature-based feature solution
sets in terms of CSRM. Coastal storm risk management seeks to address coastal storm surge
and flood risk to vulnerable populations, property, ecosystems, and infrastructure along the
coast. Miami-Dade County (MDC) has high levels of risk and vulnerability to coastal storms
which will be exacerbated by sea level rise (SLR) over the study period.

1.1.1 NON-FEDERAL SPONSOR

Miami-Dade County, Florida is the non-Federal sponsor (NFS) for this study. There are 34
municipalities within the county, the largest of which is the City of Miami. The municipalities of
the county will be key stakeholders and partners in the study. The federal cost share agreement
(FCSA) for the study was signed on October 9, 2018. The study is 100 percent federally funded.

1.1.2 COOPERATING AGENCIES

The role of cooperating agencies to provide for early coordination in the National Environmental
Policy Act (NEPA) process is described in the 40 Code of Federal Regulations (CFR) § 1501.6.
Cooperating agencies for the study are the Florida Department of Transportation, National
Oceanographic and Atmospheric Services, National Marine Fisheries Service (NMFS) and the
U.S. Environmental Protection Agency (USEPA).

1.1.3 ADDITIONAL STUDY GUIDELINES

This study is one of four ongoing USACE CSRM studies that cover MDC. As such, it is
important for the various studies to coordinate activities and understand potential cumulative
impacts that recommendations will have on the region. It is also important for MDC officials and
the local community to understand the diverse challenges being studied that is ongoing in their
area.

The following are in addition to this Back Bay Study and commenced in 2018-2019:
Miami-Dade CSRM Study

This study focuses on CSRM solutions for coastline in MDC. Further information on this study
can be found on the site below:

https://www.saj.usace.army.mil/MiamiDadeCountyCSRMFeasibilityStudy/

Miami Harbor Improvements Feasibility Study

This study focuses on navigation improvements for improving port and seafaring trade activities.
Further information on this study can be found on the site below:

https://www.saj.usace.army.mil/MiamiHarborNavigationlmprovementStudy/

South Atlantic Coastal Study (SACS)

The SACS is investigating coastal storm risk and its increase as a result of SLR throughout the
Corps' South Atlantic Division including, North Carolina, South Carolina, Georgia, Florida,
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Alabama, Mississippi, Puerto Rico, and the U.S. Virgin Islands. The purpose is to better
understand and describe risk and vulnerabilities from a regional perspective. The MDC area is
included in this study. Further information on this study can be found on the site below:

https://www.sad.usace.army.mil/SACS/.
1.1.4 FEDERAL INTEREST

The MDC area is extremely vulnerable to coastal storm flooding. Coastal Storm Risk
Management is an identified primary mission area of USACE. This feasibility study identifies a
variety of solutions that have the potential to be economically justified, environmentally
acceptable, addressable through engineering solutions, and consistent with USACE policies.
Miami-Dade County is home to a nationally significant economy led by tourism as well as trade
via air and sea. This interest is also echoed across the region in the SACS and the various other
CSRM studies that are currently being conducted within the State of Florida. The U.S. Army
Corps of Engineers authorization, as described in Section 1.4 STUDY AUTHORITY, identifies
the need for CSRM in MDC.

1.2 STUDY AREA

Per Engineering Pamphlet 1100-2-1: Procedures to Evaluate Sea Level Change: Impacts,
Responses, and Adaptation, the project area should be defined by using the high sea level
change curve elevation at 100 years out which will help identify the potential future affected
area. Using LiDAR data, MDC ground elevation has a mean of approximately 5 feet North
American Vertical of 1988 (NAVD88). Federal Emergency Management Agency’s effective 0.1
percent annual chance flood ranges from 0.5 feet to 16.5 feet NAVD88 throughout the county.
Using the Vaca Key gage in the USACE Sea-Level Change Curve Calculator 100 years out
would add an additional 8.1’ of sea level rise resulting in a water surface elevation range of 8.6
feet to 24.6 feet NAVD88. Information as to why Vaca Key, FL gage was used can be found in
Appendix B. This type of water level, especially in the mid to upper range, would inundate over
99 percent of the county.

Due to the large geographic scale of the study and the inability to provide a comprehensive
recommendation under this study effort, the team first focused on the urban areas of the county.
The county has established an Urban Development Boundary (UDB) that discourages
development outside its bounds. Much of the county area consists of federally owned land (e.g.
Everglades National Park) which is outside of the UDB and not addressed in this study. A
process was later completed to further refine the study area by identifying the most vulnerable
areas based on flooding potential and social vulnerability which is fully described in Chapter 3.
The county is bordered by the Atlantic Ocean to the east, Monroe County to the south and west,
Collier County to the northwest, and Broward County to the north as shown in Figure 1-1.
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Figure 1-1. Miami-Dade County Vicinity Map

Miami-Dade County has 34 incorporated municipalities and an Unincorporated Municipal
Service Area — areas of the County that do not fall within municipal boundaries. Table 1-1 lists
the 34 municipalities, their designation, the year of incorporation, and 2010 census population.
Figure 1-2 shows the breakdown of Miami-Dade County.
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Table 1-1. Miami-Dade County Municipalities Data

Name Designation Year Incorporated 2010 Population
Aventura City 1995 35,762
Bal Harbour Village 1947 2,513
Bay Harbor Islands Town 1947 5,628
Biscayne Park Village 1933 3,055
Coral Gables City 1925 46,780
Cutler Bay Town 2005 40,286
Doral City 2003 45,704
El Portal Village 1937 2,325
Florida City City 1914 11,245
Golden Beach Town 1929 919
Hialeah City 1925 224,669
Hialeah Gardens City 1948 21,744
Homestead City 1913 60,512
Indian Creek Village Village 1939 86
Key Biscayne Village 1991 12,344
Medley Town 1949 838
Miami City 1896 399,457
Miami Beach City 2015 87,779
Miami Gardens City 2003 107,167
Miami Lakes Town 2000 29,361
Miami Shores Village 1932 10,493
Miami Springs City 1926 13,809
North Bay Village City 1945 7,137
North Miami City 1953 58,786
North Miami Beach City 1927 41,523
Opa-locka City 1926 15,219
Palmetto Bay Village 2002 23,410
Pinecrest Village 1996 18,223
South Miami City 1927 11,657
Sunny Isles Beach City 1997 20,832
Surfside Town 1935 5,744
Sweetwater City 1941 13,499
Virginia Gardens Village 1947 2,375
West Miami City 1947 5,965
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Figure 1-2. Miami-Dade County Municipalities Map

The study will concentrate on recommendations for the urbanized portions of the county. This is
defined by the urban development boundary shown in Figure 1-2. Figure 1-3 shows how
majority of MDC watershed 5" level, defined by the hydrologic unit code (HUC) 10, is taken up
by the Everglades National Park and water conservation areas.
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Figure 1-3. Miami-Dade County HUC10 and Urban Development Boundaries

The assessment area lies within the jurisdiction of the following Congressional Delegations:
U.S. Senators Marco Rubio and Rick Scott, and U.S. Representatives Mario Diaz-Balart, Alcee
Hastings, Debbie Mucarsel-Powell, Debbie Wasserman Schultz, Donna Shalala, and Frederica
Wilson.

1.3 PURPOSE AND NEED FOR THE PROPOSED ACTION

This study is a response to the study authority and will develop and evaluate CSRM measures
for MDC. The Miami-Dade County and its 34 municipalities, with a total of approximately 2.8
million people, lie in a relatively low-lying and flat coastal area. The region is well known for its
risks of coastal flooding from hurricanes and tropical storms. Sea level rise has increased these
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risks and will continue to do so in the future. Without plans to reduce coastal flood risk and
increase resiliency, threats to life, property, and the economy will continue to increase. This
study will develop and evaluate CSRM measures for MDC residents, industries, and
businesses, some of which are critical to the regional and national economy.

1.4 STUDY AUTHORITY

The study authority is Public Law 84-71, June 15, 1955 which authorizes an examination and
survey of the coastal and tidal areas of the eastern and southern United States, with particular
reference to areas where severe damage have occurred from hurricane winds and tides. It also
authorizes the inclusion of data on the behavior and frequency of hurricanes, and of possible
means of preventing loss of human lives and damage to property, with due consideration of the
economics of proposed breakwaters, seawalls, dikes, dams, and other structures.

Notwithstanding Section 105(a) of the Water Resources Development Act of 1986 (33 U.S.C.
2215(a)), which specifies the cost-sharing requirements generally applicable to feasibility
studies, Title IV, Division B of the Bipartisan Budget Act of 2018, Public Law 115-123, enacted
February 9, 2018 (hereinafter “BBA 2018”), authorizes the Government to conduct the Study at
full Federal expense to the extent that appropriations provided under the Investigations heading
of the BBA 2018 are available and used for such purpose.

1.5 RISK INFORMED DECISION FRAMEWORK
1.5.1 STAKEHOLDER INVOLVEMENT

Stakeholder involvement has been a critical component of the Miami-Dade Back Bay CSRM
Study and the development of a countywide vision for managing coastal storm risk throughout
MDC. Stakeholders include any member of the public that might be able to affect, are affected
by, or are interested in, the results of the Corps planning process. They are people or groups
who see themselves as having rights and interests at stake, either directly or indirectly.
Environmental interagency meetings have been held approximately monthly throughout the
feasibility planning phase.

Federally recognized tribes (as defined in section 102 of the Federally Recognized Indian Tribe
List Act of 1994 (25 U.S.C. 5130)) including Alaska Natives are not considered stakeholders
due to their sovereign status. Table 1-2 documents some of the more vital meetings,
workshops, and charrettes that have taken place in order to add value to the planning effort.
Stakeholders identified for this study include but are not limited to the MDC elected officials,
staff, and citizens, federal agencies, military interests, state agencies, non-profit environmental
organizations, local and regional planning commissions, commercial interests such as shipping
and navigation, and recreational interests. The U.S. Army Corps of Engineers has received
comments from stakeholders and the public throughout the study which are provided in
Appendix D.
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Table 1-2. Stakeholder Involvement History

Session Date Description

USACE planning and scoping

Scoping Meeting October 29-30, 2018 overview, knowledge exchange
Kickoff Charrette November 8-9, 2018 | ReView problems & opportunities,
Workshop to Identify measures
NEPA Scoping December 5, 2018 Open housg public meeting to
Meeting collect scoping comments
Narrow down focus areas, critical
Planning Charrette March 21-22, 2019 infrastructure asset categories, and

measures

NEPA Public Meeting | September 10, 2019 | Open house public meeting

1.5.2 ALTERNATIVES DEVELOPMENT

The Miami-Dade County Back Bay CSRM consists of measures that include structural,
nonstructural, and natural and nature-based features (NNBF). An alternative plan is comprised
of one or more measures functioning together to address one or more planning objectives. The
Project Delivery Team (PDT) developed a list of CSRM measures that could reasonably
address the identified problems and opportunities.

The U.S. Army Corps of Engineers, with the help of the NFS and other stakeholders, first
identified measures applicable to the MDC area during meetings, charrettes, and public
involvement. Measures were then screened on their ability to meet the study objectives while
avoiding planning constraints.

Measures were also screened based on varying factors some of which include cost,
environmental, social, historical or cultural impacts, and avoiding inducing any flooding in areas.
These measures were then combined into different viable alternative plans which combined
structural, nonstructural, and critical infrastructure, and NNBF measures. Stakeholder input was
incorporated into the plan comparison through public meetings, meetings with cooperating
agencies, and meetings with the NFS.

This analysis resulted in the following eight alternatives: 1) No Action; 2) Critical Infrastructure;
3) Miami River Basin; 4) Nonstructural; 5) Structural; 6) Combination of alternatives 3 + 4; 7)
Combination of alternatives 4 + 5, and 8) Alternative 7 with structural removed from the
Edgewater area and replaced with nonstructural measures.

Further information regarding alternatives and the planning process that led to these
alternatives are in Chapter 6.

Page 8



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

1.5.3 CLIMATE CHANGE AND SEA LEVEL RISE

The U.S. Army Corps of Engineers has considered SLR in its planning activities since 1986 due
to the importance of coastal areas to its missions and operations. The following Engineering
Circulars (EC), Engineering Regulations (ER), and Engineering Technical Letters (ETL), some
of which supersede the previous ECs, provide guidance on how to address SLR and sea level
change (SLC):

e EC 1105-2-186: Planning Guidance on the Incorporation of Sea Level Rise Possibilities
in Feasibility Studies (1989)

e Planning Guidance Notebook (2000)

e EC 1165-2-211: Incorporating Sea-Level Change Considerations in Civil Works
Programs (2009)

o EC 1165-2-212: Sea Level Change Considerations for Civil Works Programs (2013)

o ER 1100-2-8162: Incorporating Sea Level Change in Civil Works Programs (2019)

e Engineer Technical Letter 1100-2-1: Procedures to Evaluate Sea Level Change:
Impacts, Responses and Adaptation (2014)

Engineering Regulation 1100-2-8162 requires the consideration of alternatives to be formulated
and evaluated represented by three SLR scenarios — typically the ‘low’, ‘intermediate’, and ‘high’
rates of USACE SLR. For this study, the National Oceanographic and Atmospheric
Administration (NOAA) high curve will also be considered in order to have a higher bound than
the USACE high which is more in line with the current local projections.

Locally, the rate of relative sea level rise (RSLR), which is a combination of SLR and local land
subsidence, has been significantly higher than the global mean. The National Oceanographic
and Atmospheric Administration Station ID 8723970, Vaca Key, Florida,
(https://tidesandcurrents.noaa.gov/slirends/sltrends _station.shtml?id=8723970) has a published
relative sea level trend of 3.66 +/- 0.44 mm/yr. Information as to why Vaca Key, Florida gage
was used can be found in Appendix B. Information describing the study assumptions related to
RSLR can be found in section 3.7.2 Relative Sea Level Rise Projections. Note that MDC does
not have any land subsidence issues therefore this study addresses SLR and not SLC.

1.5.4 FUTURE STORM FREQUENCY AND INTENSITY

This study is currently using existing historical data and information for estimating storm
frequency and intensity. This study does not incorporate estimates for changes in future storm
frequency and intensity per ER 1100-2-8162, Incorporating Sea Level Change in Civil Works
Programs, which states “At this time, no certain effects of climate change on tropical cyclone
(TC) activity in terms of frequency, intensity, and rainfall across global basins have been
identified as changes to the variability of TC activity expected from natural causes (Knutson et
al., 2010). As a result, the current science related to climate effects on TC activity relevant to the
United States has not reached the point of standard consensus necessary to inform a change in
storm analysis baselines.” Future sea level rise estimates are incorporated into the study based
on scientific estimates and ER 1100-2-8162. Please reference Appendix B for further
information regarding future climate change.
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1.5.5 RISK BASED STORM FREQUENCY STIMULATION

One of the most significant advancements in the last few years is the development and
application of numerical models to replicate coastal storm surges and to statistically determine
the potential frequency of events at individual locations. This has been possible due to higher
computing powers and better resolutions of data which allows for finer mesh grid sizes of areas
in models. There are a few sources of storm surge water surface elevations (WSEL) available
for analysis and comparison. The Federal Emergency Management Agency (FEMA) has
published WSELSs for MDC in 1994, and has revised some parts of the county in 2009. The
Federal Emergency Management Agency is currently updating the Flood Insurance Rate Map
(FIRM) for MDC. It is estimated to be preliminarily released in spring 2020. There will then be a
public review and appeal process, which usually takes six months, after which it will become the
new effective FIRM. The U.S. Army Corps of Engineers obtained data from the model and had
team members at their Engineer Research and Development Center (ERDC) run statistics on
the data. These results could be different from the final FEMA data since it is possible FEMA will
use different statistical methodology and the processing of different ADCIRC node data. The
South Atlantic Coastal Study will also be developing their own WSELSs, but it will not be
available until an estimated 2021.

1.5.6 SOCIO-ECONOMIC EVALUATION

Due to MDC having a population of over 2.8 million people and over 500,000 residential and
non-residential structures, it was important to first utilize geographic information system (GIS)
tools such as ArcGIS to allow for the easier processing of data. The Federal Emergency
Management Agency’s Hazards of the U.S. (Hazus) software was used to preliminarily assess
damage to structures and contents, and Centers for Disease Control and Prevention’s (CDC)
Social Vulnerability Index (SVI) (https://svi.cdc.gov/) ShapeFile was overlaid on top of the Hazus
damage in ArcGIS to determine which damage centers were also areas of highest risk to
vulnerable populations. Hazus utilizes census block data which includes possible capital stock
losses due to structures, contents, vehicles, schools, as well as income losses such as
relocation, capital related, wages, and rental income.

According to A Social Vulnerability Index for Disaster Management, CDC’s SVI uses U.S.
Census data to determine social vulnerability of every census tract based on four main themes:

1. Socioeconomic status

2. Household Composition / Disability
3. Minority Status / Language

4. Housing / Transportation.

More information on this analysis is in Chapter 6 and Appendix A. Cultural and historical
impacts were also studied in ArcGIS using building and district data from the National Register
of Historic Places (NRHP).

1.5.7 SCENARIO PLANNING

It is not possible to predict with absolute certainty the various societal and environmental
conditions of the future. In order to reduce the risk and uncertainty in the planning phase,
various scenarios are evaluated for plan performance. Scenario planning is an approach for
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dealing with key uncertainties. Scenarios represent futures that can plausibly occur given a set
of plausible combinations of future conditions. These conditions represent uncertain values of
key drivers that will result in different futures. The key drivers that are anticipated to influence
future coastal flood risk in MDC are 1) the rates of SLC, 2) storm intensities, and 3) changes in
development and population within the County.

1.5.8 EVALUATION CRITERIA FOR RANKING AND COMPARING PLANS

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 1983 Economic and Environmental Principles and Guidelines for
Water and Related Land Resource Implementation Studies (Principles and Guidelines) which
are National Economic Development, Environmental Quality, Regional Economic Development,
and Other Social Effects.

1.6 STORM DAMAGE HISTORY

According to the Miami-Dade Emergency Operations Center Comprehensive Emergency
Management Plan Volume | (revised November 2017), Southeast Florida has experienced 35
hurricanes between 1994 and 2016 of which nine were major hurricanes (Category 3 or above).
Over 1.9 million residents are required to evacuate in the event of a Category 5 hurricane which
can become difficult due to surrounding counties evacuating simultaneously thus increasing
clearance times. Residents also tend to delay evacuation until the last minute which results in
further traffic jams and clearance times.

According to the MDC Local Mitigation Strategy (LMS): Whole Community Hazard Mitigation
Part 1: The Strategy (January 2018), MDC has been impacted by many hurricanes and tropical
storms including the Great Miami Hurricane (1926), Lake Okeechobee Hurricane (1928),
Hurricane King (1950), Hurricane Donna (1960), Hurricane Andrew (1992), Hurricane Katrina
(2005), Hurricane Wilma (2005), Hurricane Sandy (2012), Tropical Storm Isaac (2012), Tropical
Storm Matthew (2016), and Hurricane Irma (2017). Table 1-3 shows hurricane data within the
MDC area taken from National Weather Service — Miami Forecast Office, NOAA National
Hurricane Center/Tropical Prediction Center, Florida State University Meteorology Department,
and Florida Hurricanes and Tropical Storms (Williams & Duedall). The date listed in Table 1-3 is
the date of landfall in South Florida and the category of storm shown is the highest category that
existed when the storm passed over or near MDC.
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Table 1-3. South Florida Hurricanes & Storms 1906-2014
Wind

Date Name Category (MPH) Surge  Deaths ~ Damage ($)
6/17/1906 Hurricane 1 80 Unknown 0 Unknown
10/18/1906 Hurricane #8 3 120 Unknown 164 0.16 million
10/11/1909 Hurricane #9 2 100 Unknown 0 Unknown
10/21/1924 Hurricane #7 | Tropical Storm 70 Unknown 0 Unknown
9/18/1926 Hurricane #6 4 138 13.2 243 1.4 billion
10/21/1926 | Hurricane #10 2 110 Unknown 0 Unknown
9/17/1928 Hurricane #4 4 132 10-1%’ 2,500+ 26 million
9/28/1929 Hurricane #2 2 100 Unknown 0 Unknown

9/3/1935 Hurricane #2 5 160 20+ 408 6 million
11/4/1935 Hurricane #6 1 75 6’ 19 5.5 million
10/6/1941 Hurricane #5 3 120 8 5 0.7 million
9/16/1945 Hurricane #9 4 138 13.7 4 540 million
9/22/1948 Hurricane #7 2 98 8 0 Unknown
10/6/1948 Hurricane #8 2 105 6.2’ 0 5.5 million
8/27/1949 Hurricane #2 4 130 Unknown 2 52 million
10/18/1950 King 2 105 14’ 3 28 million
9/10/1960 Donna 4 136 13 50 1.8 billion
8/27/1964 Cleo 2 105 6’ 3 28 million
9/8/1965 Betsy 3 125 9 75 6.4 billion
10/4/1966 Inez 1 85 15.5 48 5 million
9/3/1979 David 2 98 3-5 5 10 million
8/24/1992 Andrew 5* 155 16.9’ 48 30 billion
11/16/1994 Gordon Tropical Storm 52 3-5 0 90 million
9/25/1998 Georges 2 98 5-6’ 0 12.5 million
11/5/1998 Mitch Tropical Storm 65 3-4 0 0.1 million
10/15/1999 Irene 1 75 3-5 4 800 million
10/3/2000 Leslie Tropical Storm 35 2-4 0 500 million
9/3/2004 Frances 1 75 2-4’ 0 33 million
9/25/2004 Jeanne Tropical Storm 50 2-4 0 10.4 million
8/25/2005 Katrina 1 80 2-4 0 800 million
9/18/2005 Rita Tropical Storm 50 2-3 0 12 million
10/24/2005 Wilma 2 110 5-6’ 0 1.5 billion
8/27/2012 Isaac Tropical Storm 29 1-2° 0 Unknown
10/26/2012 Sandy 1 60 1-2° 0 Unknown

*Hurricane Andrew was reclassified from a CAT 4 storm to CAT 5 in 2002 by the National
Hurricane Center
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Figure 1-4. Hurricane Strikes versus Population for Miami-Dade County, Florida

As shown in Figure 1-4, the population of MDC has been increasing every decade since 1900.
Although MDC has not had many direct hurricane strikes in the last 50 years, the figure brings
attention to the fact that many did occur between the 1930s to 1960s when the population was
on average a quarter of what it is today. A hurricane strike with today’s growing population and
infrastructure could be potentially disastrous.

1.6.1 HISTORICAL STORMS

There are many storms that have gone through or passed by MDC going as far back as 1857.
Figure 1-5 shows the hurricane tracks for the 13 storms mentioned more in depth in this section.
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Figure 1-5. Historical Storm Tracks for the Miami-Dade County Area
The 1926 Miami Hurricane

Winds were reported to be nearly 150 mph as the Category 4 “Great Miami” hurricane passed
over Turks Islands and the Bahamas on the 16" and 17" of September respectively. The
hurricane’s eye moved directly over Miami Beach and then downtown Miami during the morning
of the 18". Storm surge of nearly 15 feet were reported in Coconut Grove just a few miles south
of the City of Miami, and approximately 11.7 feet along Biscayne Boulevard in Downtown Miami
(Barnes 1998). Figure 1-6 shows storm surge impacts (credit: State Archives of Florida).

Page 14



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

Figure 1-6. Submerged Palm Trees in Storm Surge

The MacArthur Causeway connecting Miami and Miami Beach was submerged under six feet of
water. Many deaths occurred near Lake Okeechobee due to a large storm surge breaching
muck dikes which drowned hundreds of people. Figure 1-7 shows a boat washed ashore due to
the Great Miami Hurricane (Credit: NOAA).
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Figure 1-7. Boat Washed Ashore onto Bay Shore Drive

The death toll is uncertain since many people were still missing although a Red Cross report
lists 373 deaths and 6,381 injuries as a result of the hurricane. Damage was approximately
$105 million, which if normalized to today’s conditions, would be approximately $236 billion
making it the costliest Atlantic hurricane to date (Weinkle et al. 2018).

Page 15



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

Lake Okeechobee Hurricane of 1928

The Okeechobee hurricane of 1928, also known as the San Felipe Segundo hurricane, made
landfall near Palm Beach, Florida on September 16, 1928 as a Category 4 hurricane. Winds
reached approximately 78 mph in Miami. According to the National Hurricane Center
(https://www.nhc.noaa.gov/outreach/history/), majority of the 1,836 deaths, taken as the official
count by the National Weather Service, were due to a six to nine feet of surge at Lake
Okeechobee causing the surrounding area to inundate.

Hurricane King (1950)

Tropical Storm King intensified to a hurricane while passing to the west of Jamaica. It remained
a major hurricane while emerging into the Straits of Florida, and on October 18, 1950 it struck
Miami, Florida as a Category 3 hurricane. Two recording stations in Miami reported winds of
122 mph, gusts of about 150 mph, and an eye radius of only five miles wide. King caused a
19.3’ storm surge to the City of Miami which caused property damage totaling $15 million (1950
USD) in the Miami metropolitan area. Overall, King caused four deaths and $28 million (1950
USD) in damage (Norton 1951).

Hurricane Donna (1960)

Prior to its landfall on September 10, 1960 on the Florida Keys as a Category 4, Hurricane
Donna was generally a slow-moving system that roamed the Atlantic for a total of 17 days. It
caused up to 11’ of storm surge along the southwest coast of Florida. Reported rainfall in the
Miami and south Dade County were seven to 10 inches. According to Rusty Pfost, former
Weather Forecast Office Miami Meteorologist-in-Charge, Donna subjected the Everglades area
to damaging winds for 36 hours resulting in 50-90 percent of foliage torn off. It caused $6.6
billion (2010 USD) of overall damage which resulted in the name “Donna” being retired from the
list used by the National Hurricane Center (NHC) to name storms. It is the only hurricane on
record to produce hurricane-force winds in Florida, the Mid-Atlantic States, and New England. It
holds the record for retaining major hurricane status in the Atlantic Basin for the longest period
of time (nine days).

Hurricane Cleo (1964)

Hurricane Cleo was the first hurricane to directly strike Miami since Hurricane King. Cleo
intensified rapidly to a Category 2 just prior to landfall on Miami, Florida on August 27, 1964.
According to the South Florida Sun-Sentinel, Cleo cut power to 620,000 homes and businesses
in southeast Florida, and electricity was out for five days in Miami Shores. At least two dozen
fires blazed across Miami. The storm surge reached between four and six feet between Miami
and Pompano Beach.

Hurricane Betsy (1965)

Hurricane Betsy was an intense tropical cyclone that brought widespread damage to South
Florida. It was the first tropical cyclone of its time to accrue at least $1 billion in damage in the
Atlantic Basin. Evacuation and traffic coordination plans were set in place for Miami and other
surrounding cities. According to local newspapers, an estimated 25,000 telephones were
knocked out of service, blackouts cut electric service to 80 percent of customers in the Miami
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and Fort Lauderdale areas, two twin-engine cargo craft were blown off the airport’s perimeter at
the Miami International Airport, and 25 to 50 percent of Florida’s citrus crop was damaged due
to strong winds (Youngstown Vindicator). Unusual strong storm surge caused maijority of the
damage in Florida due its low-lying areas (Sugg 1966). Storm tide measured approximately 6.1’
along the Miami Beach waterfront causing extensive damage to shoreline property along
Biscayne Bay (Connor 1965). Three barges were torn out of their moorings which drifted into
the Rickenbacker Causeway causing damage which resulted in isolating Key Biscayne
residents from the mainland (Milwaukee Journal 1965). Water was forced into the Miami River
causing it to overflow and spread inland for several blocks in Miami.

Hurricane Andrew (1992)

Hurricane Andrew was a powerful and destructive hurricane that made landfall in MDC on
August 24, 1992. According to the MDC LMS, damage was estimated at $25 billion, with
25,524 homes destroyed and 101,241 homes damaged. An estimated 90 percent of all mobile
homes in the southern portion of the county were totally destroyed. The Miami Herald reported
$500 million in losses for boats. According to the NHC, Preliminary Report Hurricane Andrew
(Rappaport 1993), the maximum sustained surface wind speed during landfall over Florida is
estimated at 145 mph with gusts at about 175 mph.

Figure 1-8. Sewell Park on the Mouth of Miami River on a Normal Day.

The peak storm surge arrived near the time of high astronomical tide causing a storm tide of
approximately four to six feet in northern Biscayne Bay and 16.9 feet at the Burger King
Headquarters located on the western shoreline in the center of the bay. Figures 1-8 and 1-9
from NOAA respectively show Sewell Park on a normal day and the day Hurricane Andrew
made landfall. Rainfall totals in excess of seven inches were recorded in southeast Florida.
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Figure 1-9. Sewell Park just after Daybreak on August 24, 1992

Hurricane Andrew was reclassified as a Category 5 hurricane in 2002 after a reanalysis of the
hurricane’s intensity (Landsea et al. 2004). USACE used almost $400 million in federal funds to
help south Florida recover from the devastation either through debris removal, emergency
generators and pumps, temporary housing, water supply and distribution, school repairs, and
portable toilets and showers.

Hurricane Katrina (2005)

While Hurricane Katrina is widely remembered for the damage it caused to New Orleans, it also
had a large impact on Florida. Katrina made landfall between Miami and Fort Lauderdale,
Florida as a Category 1 on August 25, 2005. According to the MDC LMS, Katrina heavy rains
caused flooding to 50 single-family dwellings from a measured 12.25 inches of rainfall, and
caused significant tree damage at Cape Florida State Park. Eleven Florida counties were
declared federal disaster areas. Majority of the 1,833 deaths were in Louisiana. Three died in
Miami-Dade County due to drowning. Katrina caused an estimated $41.1 billion (2005 USD) in
insured damage on 1.7 million different claims to vehicles, homes, and businesses across six
states. In addition, $16.1 billion in losses from flooding occurred insured by the National Flood
Insurance Program (NFIP) (Knabb 2011).

Hurricane Wilma (2005)

Hurricane Wilma made landfall in southwestern Florida on October 24, 2005 as a Category 3
hurricane. According to the MDC LMS, downtown Miami’s high-rise office buildings were
severely impacted by hurricane force winds. Power outages occurred county-wide for three
weeks due to damaged power lines and utility poles. The Port of Miami sustained damage to
approximately 2,000 feet of bulkheads. 300 vessels were damaged when the Sunny Isles
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Marina dry storage facility collapsed. Many docks and pilings throughout the county were
severely damaged due to moored vessels battering against them.

Tropical Storm Isaac (2012)

According to the MDC LMS, Tropical Storm Isaac produced 1.3 feet of storm surge and
sustained winds measuring 29 MPH at the Miami International Airport. Approximately 26,000
customers lost power in MDC. Evacuation orders were only issued for mobile home residents in
MDC.

Hurricane Matthew (2016)

According to the LMS, MDC was within the 5-day and 3-day forecast cone of Hurricane Matthew
while it was a Category 5; however, it was only affected by the outside bounds of Matthew due
to taking a turn thus producing a tropical storm warning.

Hurricane Irma (2017)

According to the LMS, Hurricane Irma was the first hurricane to make landfall in South Florida
since Hurricane Wilma in 2005. It produced between five and 10 inches of rainfall. Storm surge
was between four and six feet on Biscayne Bay and two and four feet on the east coast. An
estimated $255 million in agriculture damage was reported.

Table 1-4 shows the historic FEMA flood claims in MDC since 1978. Note that the total amount
paid has not been brought up to 2020 price levels.

Table 1-4. Historic Federal Emergency Management Agency Flood Claims in Miami-Dade
County

Total Claims Since 1978 Total Paid Since 1978 Average AcI:T;:iL:t Paid Per

57,785 $704,617,912 $12,193

Source: Federal Emergency Management Agency (FEMA) as of 10/29/2019

1.7 PRIOR STUDIES, REPORTS, AND EXISTING PROJECTS

Numerous studies and reports have been conducted for MDC. Important reports by USACE as
well as useful reports by others, including commissioned or authored by MDC, that may be
useful for this study are shown in Table 1 of Appendix A. As previously noted in section 1.5.5.,
FEMA is currently updating Miami-Dade County’s Flood Insurance Study Report which was last
updated September 11, 2009.

1.8 PUBLIC, AGENCY, AND TRIBAL COORDINATION

Interagency coordination is ongoing with representatives from local, state, and federal resource
agencies. Cooperating and participating agencies were invited to participate in the development
of this EIS.
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Environmental interagency meetings have been held approximately monthly with cooperating
and participating agencies. A list of the participating agencies is provided below with asterisks
next to agencies that have formally accepted to be cooperating agencies:

o USEPA*

o Federal Emergency Management Agency

e Florida Department of Environmental Protection (FDEP)*
o Florida Department of Transportation (FDOT)*

e Florida Fish and Wildlife Conservation Commission (FWC)
e NMFS*

e National Park Service

e South Florida Water Management District (SFWMD)

e U.S. Coast Guard (USCG)

e U.S. Fish and Wildlife Service (USFWS)

A stakeholder workshop and planning charrettes was held November 8-9, 2018 with over 70
attendees. Attendees included: USEPA, City of Miami, South Florida Water Management
District, South Florida Regional Planning Council, University of Miami, Florida International
University, Miami-Dade County Department of Environmental Resources Management, MDC
Office of Emergency Management, and Florida Department of Environmental Protection.

A public NEPA scoping meeting was held on December 5, 2018 and an additional public
coordination meeting was held on September 10, 2019. Comments and comments responses
provided for this project are provided in Appendix D. Following the release of the Draft
integrated report/EIS, an additional public coordination meeting is planned.

A multi-day site visit took place on January 13-14, 2020 with representatives from the NFS,
FDOT, FDEP, USACE, Town of Cutler Bay, FWC, and the NMFS. Notes from the site visit are
provided in Appendix D.

During the feasibility phase substantive coordination regarding the Endangered Species Act,
Section 7 consultation is ongoing with the USFWS and the NMFS; however, due to the limited
design details that are available during this phase of the study, consultation would not be
concluded until the Preconstruction, Engineering, and Design (PED) Phase of the project.

Coordination with the NMFS under the Magnuson-Stevens Fishery Conservation and
Management Act and the Marine Mammal Protection Act is ongoing and a programmatic-level
Essential Fish Habitat (EFH) Assessment has been prepared and is provided in Appendix D;
however, due to the limited design details that are available during this phase of the study,
consultation would not be concluded until the PED Phase of the project.

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 Environmental
Appendix D. Further coordination would occur between the release of this draft and final report.

Consulting parties were invited to participate in the development of a Programmatic Agreement
to address potential impacts to historic resources. Consulting parties are the Florida State
Historic Preservation Office Miccosukee Tribe of Indians Miami-Dade County Historic
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Preservation Commission Seminole Tribe of Florida Seminole Tribe of Oklahoma Thlopthlocco
Tribe.

An in person meeting with the Tribal Historic Preservation Officer of the Seminole Tribe of
Florida was held in which the project scope and objectives were discussed at the Seminole
Civic Center October 18, 2018. Coordination letters were sent to the Seminole Tribe of Florida,
the Miccosukee Tribe, and the Seminole Tribe of Oklahoma describing the project and inviting
them to NEPA scoping meetings on November 20, 2018.

1.9 PROGRAMMATIC AND TIERED NATIONAL ENVIRONMENTAL POLICY ACT
DOCUMENTS

This document has been prepared as an integrated feasibility study/Programmatic EIS. The
term “programmatic” indicates this is a broad or high-level NEPA document not a site-specific
NEPA document. Therefore, during successive phases of the project, additional site-specific
NEPA documents (each one would be considered a tiered NEPA document) would be prepared
and coordinated with local, state, and federal regulatory agencies, tribal governments, and the
public. Tiering expedites the resolution of more substantive impacts to the human environment
in the programmatic NEPA document so that subsequent tiered NEPA documents can focus on
site-specific impacts and issues.

Because of the limited design information available at this time (during the feasibility study only
approximately a 10 percent level of design will be provided), the Endangered Species Act,
Section 7 and the Magnuson-Stevens Fishery Conservation and Management Act Essential
Fish Habitat consultations would be conducted during the PED Phase of the project. During this
feasibility phase of the project, a Programmatic Agreement is being prepared to ensure
compliance under Section 106 of the National Historic Preservation Act.

During the PED Phase, a wetland jurisdictional determination, detailed environmental surveys,
and cultural and historic building surveys and data gathering would be conducted to support the
site-specific future tiered NEPA document as each phase progresses. The level of detail in this
programmatic NEPA document is sufficient to allow an informed decision among planning-level
alternatives and to develop broad mitigation strategies. Additional, more detailed site-specific
mitigation assessments would be conducted in future phases of the project. 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 Submerged
Aquatic Vegetation (SAV) whose extent and densities can vary considerably over time.

Page 21



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

CHAPTER 2 AFFECTED ENVIRONMENT
2.1 LAND USE

Definition of Resource

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.

Methodology

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 Miami-Dade County.

The Region of Influence (ROI) for land use is all land throughout the Study Area, or the entirety
of MDC.

Framework
The Comprehensive Development Master Plan (CDMP)

The CDMP expresses Miami-Dade County’s general objectives and policies addressing where
and how it intends to develop lands or conserve lands and natural resources from 2020-2030.

The CDMP establishes a growth policy that encourages development:

e At arate proportionate to projected population and economic growth,

¢ In a contiguous pattern centered around a network of well-connected urban centers, and

¢ Inlocations that provide for efficient delivery of public services, while also conserving
valuable natural resources (LU - Miami Dade County n.d.).

Miami-Dade County encompasses nearly 2,000 square miles of land, of which almost 500
square miles have been developed for urban uses (LU — Miami-Dade County n.d.).

Local Zoning Code

Miami-Dade County’s zoning code is considered a hybrid code containing both a traditional,
Euclidian zoning section, a system of zoning where the county is divided into areas of specific
land uses, and a form-based section (LU1 — Miami-Dade County n.d.). The form-based section
of the Zoning Code is also known as the Standard Urban Centers District Regulations (SUCOQO)
and it regulates land development in the infill and redevelopment areas of unincorporated
Miami-Dade County. These areas are also known as Urban Centers and Mixed-Use Corridors,

Page 22



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

and are designated in the County’s CDMP as areas eligible for higher densities and intensities
due to their proximity to premium transit service. Figure 2-1 shows the urban centers and some
associated means of public transit within the UDB of Miami-Dade County (LU1 — Miami-Dade
County n.d.).
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Figure 2-1. Urban Centers and Means of Public Transit
Existing Conditions

Miami-Dade County is Florida's third largest county in terms of land area, encompassing
1,897.72 square miles (US Census Bureau n.d.). The county is home to 34 incorporated
municipalities as well as a number of unincorporated areas. The portion of the county within the
urban development boundary (UDB) is heavily developed, with many commercial high-rise
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buildings along the coast of Biscayne Bay and high density residential developments throughout
the UDB.

A central component to the land use and development in MDC is the UDB, which was first
established in 1975 to promote efficient and compact development (EPA 2012). There are
several purposes to the UDB, these include:

o Directing efficient and cost effective delivery of public services;
¢ Promoting compact development and encouraging transit ridership; and
e Preserving agricultural lands and wetlands (EPA 2012).

Although the UDB limits certain types of development outside the boundary, it does not limit
development. For instance, 1,250 permits have been issued for development of low density
residential areas (5-acre minimum lot sizes) between 1994 and 2006, indicating that
development is permitted, but not at the pace at which development has previously occurred
within the UDB (EPA 2012). While development outside the UDB is measured, it is important to
note that much of the area outside the UDB is federally owned and protected, thus limiting the
potential area for future UDB expansion. Further limiting available land to expand into are the
approximately 67,000 acres of actively used agricultural lands, which are both economically and
environmentally important (EPA 2012).

In stark contrast to the bustling, densely populated areas along the coast, Miami-Dade’s
agricultural epicenter is rural and sparsely populated. This rural, agricultural community in
Miami-Dade County is largely made up of family farms, approximately 95% (USDA 2017). A
large portion of the agrarian area of Miami-Dade County is found adjacent to the southwestern
edge of the UDB; areas like the Redlands make up a large portion of the agricultural economy
of the county, contributing approximately $2.7 billion (LU2 — Miami-Dade County n.d). In 2017,
the agricultural area of Miami-Dade County produced $86,834,000 worth of vegetable, melon,
potato, and sweet potato crops, making Miami-Dade County the fourth-most productive county
in the state for those crop items (USDA 2017).

The county is bordered by two national parks; to the west, Everglades National Park, and to the
east, Biscayne Bay National Park. The State of Florida Biscayne Bay Aquatic Preserve also
flanks the Miami-Dade County. Table 2-1 and Figure 2-2 display the Florida Statewide Land
Use Land Cover acreage and percent area of land use types within the UDB (SFWMD 2004-
2005 & 2008-2009) (Florida Department of Environmental Protection 2016).
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Land Use Classification

Table 2-1. Florida Statewide Land Use and Land Cover Acreage and Percent

Percent Land Use within
Urban Development Boundary

Open Water 32,235.79 | 11.15%
Wetlands 7,615.03 2.63%
Uplands 4,712.94 1.63%
Recreational 12,214.53 | 4.22%
Agricultural 6,801.41 2.35%
Residential 146,814.50 | 50.76%
Vacant/Disturbed Lands 8,257.88 2.86%
Transportation 18,387.94 | 6.36%
Utilities 2,939.89 1.02%
Commercial and Communication | 28,884.83 | 9.99%
Industrial 8,357.44 2.89%
Institutional 11,968.54 | 4.14%
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Figure 2-2. Florida Statewide Land Use Land Cover
2.2 GEOLOGY, PHYSIOGRAPHY, AND TOPOGRAPHY

Definition of Resource

Geological resources are defined as the topography, geology, mining, and soils of a given area.
Topography describes the physical characteristics of the land such as slope, elevation, and
general surface features. The geology of an area includes bedrock materials and mineral
deposits. Mining refers to the extraction of resources (e.g., gravel). The principal geologic
factors influencing the stability of structures are soil stability, depth to bedrock, and seismic
properties. Soil refers to unconsolidated earthen materials overlaying bedrock or other parent
material.
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This resource section includes a discussion of geotechnical conditions. Geotechnical
engineering is defined as the behavior of earthen materials, both natural and man-made.

Methodology

The methodology for identifying, evaluating, and mitigating impacts to geology and soils was
established through review of geological and soil studies and reports, and federal and state laws
and regulations.

Miami-Dade County is only about 6 feet (1.8 m) above sea level. It is rather new geologically
and is at the eastern edge of the Florida Platform, a carbonate plateau created millions of years
ago. Eastern Miami-Dade County is composed of Oolite limestone while western Miami-Dade
County is composed mostly of Bryozoa. Miami-Dade is among the last areas of Florida to be
created and populated with fauna and flora, mostly in the Pleistocene.

Framework

The regulatory framework for geology and soils mainly consists of its potential to affect other
resources including air quality and water.

With the adoption of the statewide stormwater rule in 1982, Florida was the first state in the
country to require the treatment of stormwater from all new development. The stormwater rule is
a technology-based rule relying upon a performance standard (environmental goal) and Best
Management Practices (BMPs) design criteria that are presumed to meet the goal. The
performance standards are set forth in the Water Resource Implementation Rule (Chapter 62-
40, F.A.C.).

Performance standards for erosion and sediment control during grading is to retain sediment
onsite, with a backstop that no discharge shall violate the State of Florida’s water quality
standard for turbidity. Thus, goals of Florida’s stormwater regulatory program and the Florida
Department of Environmental Protection (FDEP) are to protect water quality and to minimize
erosion and sedimentation by requiring the use of effective BMPs during and after grading.
Additionally, as mandated by the Clean Water Act (CWA), permits must be obtained for
stormwater discharges from construction sites that meet or exceed the Environmental
Protection Agency (EPA)’s criteria (see http://www.epa.gov/region5/water/cwa.htm). The EPA
has the responsibility of administering CWA requirements by requiring National Pollutant
Discharge Elimination System (NPDES) discharge permits. FDEP implements the NPDES
program in Florida and issues Florida NPDES discharge permits. By reviewing
http://www.dep.state.fl.us/water/stormwater/npdes/index.htm, readers of this manual can obtain
more detailed information on Florida statutory requirements and FDEP programs and
requirements.

Existing Conditions

The geology of the ROl and the geology of most of Miami-Dade County is mostly characterized
by Qm — Miami Limestone (Figure 2-3) which is white to gray limestone, variably fosslilferious,
oolitic and pellatal (Florida Geologic Survey 1993). The surface bedrock under the Miami area is
called Miami oolite or Miami limestone. This bedrock is covered by a thin layer of soil, and is no
more than 50 feet (15 meters) thick. Miami limestone formed as the result of the drastic changes
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in sea level associated with recent glaciations or ice ages. Florida has hundreds to thousands of
feet of limestone under it because the geology of Florida formed under the ocean and Florida’s
geologic strata are divided into formations. (FDEP 2020).
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Figure 2-3. Miami-Dade County Geology Characterization

Figure 2-4 shows the different formations in South Florida. There are three main formations in
South Florida and these include the Fort Thompson formation, the Anastasia Formation and the
Miami Formation. The Miami Formation is known as Miami Oolite and crops out in many areas
of Dade County (Florida International University 2000).
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Figure 2-4. Geologic Formations in South Florida

The soils in MDC are calcareous from the limestone and there are two kinds of calcareous soils
in MDC: rocky or gravelly soils and marl soils (University of Florida (UF) 2001). The rocky soils
have rapid drainage and exist in areas with rocky pinelands which are typically at a higher
elevation (UF 2001). The texture of calcareous soils are characterized by being sandy, loamy or
gravelly and soil depths range from inches to feet (UF 2001). Calcareous soils are important for
agriculture so management of nutrients is important to crop production on calcareous soils (UF
2001). The marl soils are typically at a lower elevation in south Florida than calcareous soils.
The drainage of marl soils is poor or very poor and are affected by the modern drainage system
in the county (UF 2001). Figure 2-5 shows the MDC detailed soils (USGS 2018).
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Page 30



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

Part of the Biscayne Aquifer lies below MDC and is the main source of water for all of Miami-
Dade and Broward counties. Due to the geology of MDC (mostly Miami Limestone), the
Biscayne aquifer is highly permeable and also lies at shallow depths throughout the county
within the underlying bedrock and overlying surficial soils. (USGS 1990). The shallow depth of
the aquifer means that the water could be easily contaminated. The Biscayne aquifer may face
salt water intrusion during dry periods because of relatively low elevations throughout the county
and close proximity to the ocean. The salt water intrusion may then cause soil contamination as
the salt water flows upward and evaporates at the land surface (USDA 1996). Ground water can
occur at approximately 20 feet or less which impedes underground construction, though some
underground parking garages exist. For this reason, the mass transit systems in and around
Miami-Dade County are elevated or at-grade.

The Biscayne Aquifer is separated from the Floridan Aquifer System by a clay confining unit that
is approximately 1,000 feet in the Boulder Zone (USGS n.d.). The Floridan Aquifer is found
throughout southern Alabama, southeastern Georgia, southern South Carolina, and all of
Florida and is considered one of the most productive aquifers in the world for water supply and
irrigation. A thick series of Tertiary carbonate rocks (limestone and dolomite) compose the
Floridan Aquifer (USGS n.d.). The most substantive and productive systems are the Avon Park
Formation and the Ocala Limestone. The aquifer base throughout the maijority of Florida
contains nearly impermeable beds in the Cedar Keys Formation. Parts of the Lower Floridan
Aquifer containing saltwater are used as injection wells for industrial and municipal wastes.

2.3 BATHYMETRY, HYDROLOGY, AND TIDAL PROCESSES

Definition of Resource

Hydrology is the science that deals with the properties, circulation and distribution of water on
and under the surface of the earth 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.” Fluvial geomorphology
is the study of river forms and the processes that shape them, and involves consideration of the
geological setting, channel morphology, hydrology, hydraulics, sediment transport, and riparian
and floodplain vegetation. Bathymetry, which is the configuration of the waterway bottom,
influences H&H and where applicable, it will be discussed.

Methodology

The following H&H analysis describes existing conditions within the Study Area, outlines the
approach to analysis, and evaluates potential impacts and mitigation measures related to
implementation of the Proposed Action. The ROI for H&H includes MDC, waters including Miami
River and Biscayne Bay. The extent of the regional H&H models extend beyond the Study Area
sufficiently both upstream and downstream to characterize any potential impacts due to actions
within the Study Area.
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Framework

There are not specific regulations regarding H&H, though these will impact water quality, which
does have significant regulations on the state and federal level. These are described in the
Regulatory Framework in the following section on water quality.

Existing Conditions

Tides in Biscayne Bay and the Miami River as well as nearshore waters outside of the Bay,
experience semi-diurnal tides, with two high and two low tides each day. The timing and height
of the tides varies over the month with the position of the moon relative to the earth. The typical
tidal range between low and high tides in local waters is approximately 1.6 feet, though this can
range much higher during storm events and king tides. In southeast Florida, tidal flooding
commonly occurs during extreme high tides. These tides are often associated with a full or new
moon, when the combined gravitational pull of the sun and moon drives tides slightly higher and
lower than normal. Several times a year, when the moon is closest to the earth, this
phenomenon is amplified, and a king tides occurs. The more than 15 inches of sea level rise
projected for Miami-Dade County by mid-century, on top of these normal tidal variations, will
mean that tides can reach further inland and cause flooding with greater frequency (Spanger-
Siegfried et al. 2014)

Parts of the county were developed on drained marshland. After a rainfall event, a series of
canals and water management structures are used to discharge water ultimately into the
Biscayne Bay. Typical annual rainfall levels can be seen in Figure 2-6.
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Figure 2-6. 30-year Average Monthly Rainfall
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There is a seasonality to rainfall evident, with much higher average rainfall during the warmer
months of the year; this coincides with the hurricane season. Salinity varies in Biscayne Bay in
tandem with the rainfall pattern, varying from approximately 36.5-33.9 parts per thousand in
offshore areas, with the higher salinity corresponding to months of lower rainfall.

During some high tides the sea level can rise higher than water levels in the canals; the canals
are increasingly unable to alleviate flooding.

A network of drainage canals completed during the second half of the 20th century has greatly
altered the distribution of freshwater within the watershed, and therefore also the quantity,
quality, and timing of freshwater discharges to Biscayne Bay (Larsen et al.,1995). The canal
system was originally put in place to provide drainage, but was subsequently enhanced to serve
the additional functions of flood and salinity-intrusion control. Because of the naturally flat
topography of adjacent wetlands and the shallow phreatic (free surface) aquifer, the
management of the hydrologic system was constrained to a very narrow water table range and
a small soil water storage capacity. These modifications and associated constraints
necessitated alterations in the quantity, quality, and temporal distribution of freshwater runoff to
the Bay, which became more pulsed with larger peak discharges in the wet season (Wang et al.
2003), which negatively altered the Bay ecosystem. Additionally, the canal system has allowed
ground water from as far away as the Everglades National Park, to flow from Biscayne to
Florida Bay, which has increased the ground water flow into Biscayne Bay.

Much of the urban and agricultural development that has occurred since the 1900s in southeast
Florida can be attributed to the surface-water system of canals. “In urban areas of the county,
the surface-water system is used to (1) control urban flooding, (2) supply recharge to production
well fields, and (3) control seawater intrusion. Previous studies MDC have determined that on a
local scale, leakage from canals adjacent to well fields can supply a large percentage (46 to 78
percent) of the total ground water pumpage from production well fields. Canals in the urban
areas also receive seepage from the Biscayne aquifer that is derived from a combination of
local rainfall and ground water flow from Water Conservation Area 3 and Everglades National
Park, which are west of urban areas of Miami-Dade County.” (Hughes and White 2015)

Biscayne Bay is a shallow embayment, with the majority of the Bay less than six feet in depth,
with a maximum depth of only about 16 feet. The Miami River, which flows through the southern
portion of the City of Miami, flows into the North end of Biscayne Bay, inshore of Virginia Key.
Figure 2-7 shows the detailed depth information for Biscayne Bay in meters (Wang et al. 2003).
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Figure 2-7. Detailed Depth Information for Biscayne Bay
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The Bay is quite restricted at its northern and southern ends, with a series of barrier islands
lying offshore. Where there are not islands, a shallow ridge extends along most of the outer rim
of Biscayne Bay, sheltering the Bay partly from the open Atlantic Ocean waters offshore of the
Bay. Within the Bay, local tidal forcing is an important force driving flows throughout Biscayne
Bay. Wind is a secondary factor, moving deeper waters in the Bay and having an impact on
water residence time, depending on speed and direction of the wind. The general circulation
pattern during a flood tide in Biscayne Bay can be seen in Figure 2-8. (Wang et al. 2003).
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Figure 2-8. Major Direction of Water Flow during Incoming Tide, Biscayne Bay, Florida

A more recent model, the Biscayne Bay Simulation Model (BBSM) is used to evaluate the
effects of proposed changes to freshwater flow on salinity in the bay. It has found that, along the
coast, there is a significant freshwater input that influences nearshore salinity. It has been noted
that areas with water management structures and canals have lower nearshore salinity than
areas without such structures. This can be seen in Figure 2-9 (Stabenau and Renshaw 2010).
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Figure 2-9. BBSM V.4 Modeling Results Showing Influence of Freshwater Input

As can be clearly seen, significant suppression of salinity occurs near water management
structures.

2.4 WATER QUALITY
Definition of Resource

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

Page 36



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

also influence other issues such as land use, biological resources, socioeconomics, public
safety, and environmental justice.

Methodology

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. During this feasibility phase hydrologic and water quality modeling will be done to
understand the extent and magnitude of potential water quality impacts in the ROI.

Framework

This water quality analysis has been prepared considering the following federal and state
regulations:

Federal
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
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 Quality (FLDEQ) 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 FLDEQ, 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.

State

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).
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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.

Existing Conditions

Compared to other Florida waters, Biscayne Bay is characterized by very low concentrations of
nutrients (much like the Everglades) and pollutants, and has water clarity that supports
seagrass meadows, commercially important fisheries populations, ecologically critical habitats
such as coral and mangrove communities, and provides recreational opportunities for residents
and visitors.

The water quality and supported habitats in some portions of the Biscayne Bay and adjunct tidal
tributaries exhibit signs of human impact. Portions of a number of canals in urbanized areas do
not meet one or more water quality criteria, and are designated by the State of Florida as
"impaired." A number of homes in the watershed remain on septic systems instead of being
connected to sewage treatment facilities. Due to rising waters in the past, as well as extensive
modifications to natural sheet-flow patterns of water transport in the watershed, septic systems
have become a significant problem, leaking into local waters, polluting them, and this water then
enters Biscayne Bay, lowering water quality in the Bay. In MDC, there are about 105,000
parcels, mostly individual homes that rely on septic tanks (Miami-Dade County 2018) and are
not connected to centralized water treatment facilities in the County. Septic tanks must be
above the ground water table to function effectively. Rising waters have already impacted a
significant number of these septic systems (approximately 1,000) as they are no longer above
the water table under normal conditions or during typical high tides. Figure 2-10 illustrates how
rising sea levels cause a contaminant rise in the ground water table (Miami-Dade County 2018).

Sed level rise causes arise in groundwater levels

future
I current

Mainland Miami-Dade County

Barrier islands

sea level rise I_
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Figure 2-10. lllustration Showing Effects of Sea Level Rise on Contaminant Rise

During storms many more (58,349) parcels are impacted. This results in widespread
contamination of surface and ground water — both of which flow into Biscayne Bay. The

Page 38



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

underlying limestone karst rock, which is very porous, also negatively affects septic systems by
allowing for increased drainage into the underlying ground water beyond typical underlying
urban sediments, which in most areas of the US are considerably less porous. This increases
the chances for ground water contamination beyond the typical septic field. Figure 2-11
illustrates how rising ground water levels compromise septic systems (Miami-Dade County
2018).
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Figure 2-11. lllustration Showing Rising Groundwater Level Compromise Septic Systems

When septic systems are compromised, bacteria, viruses, as well as organic waste material is
not properly treated and filtered by surrounding soils and enters the ground water, or during
storms and high tides, surface water. In either case, the pathogens and organics are then
transported subsequently into waters of Biscayne Bay. The most common resulting problem for
the Bay are excess amounts of certain types of bacteria that are indicators of sewage
contamination. This is becoming an increasing problem for Biscayne Bay and the Miami River.
Recent monitoring has found that waters of Miami River exceed allowable limits for
enterococcus, a bacteria associated with human waste, as did nearshore waters of Biscayne
Bay, including Morningside Park and Coconut Grove.

Additionally, some portions of Biscayne Bay are affected by excess nutrients, which may lead to
algal blooms that reduce water clarity, damage seagrass and reduce the ecological health of the
Bay. A recent study (Millette et al. 2019) examined eutrophication trends over time (1995-2014)
in Biscayne Bay. They found that “chlorophyll a concentrations throughout the northern area,
where circulation is restricted, and in nearshore areas of central Biscayne Bay are increasing at
a higher rate compared to the rest of the Bay. This suggests increases in chlorophyll a are due
to local nutrient sources from the watershed. These areas are also where recent seagrass die-
offs have occurred, suggesting an urgent need for management intervention.” Such conditions
are also caused by untreated stormwater runoff, a common occurrence in the current canal
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system that is worsened by rising waters. Such runoff can be contaminated with bacteria, as
well as nutrients from agricultural operations and sources such as lawn fertilizer.

Conditions such as these have played a role in the occurrence of three unprecedented algal

blooms in the last decade in Biscayne Bay, and two of these blooms have caused significant
harm to the seagrass community. At the time of this report, approximately 21 square miles of
SAV have been lost.

The National Park Service (NPS) began water quality monitoring at a limited number of stations,
since 1990 the NPS has gathered water quality data with remote sensing systems. The data is
collected at six locations that measure specific conductivity, dissolved oxygen, pH, temperature,
turbidity and tide height. In 1997, twelve locations were added to support the USACE and their
computerized circulation model for Biscayne Bay. Miami-Dade County’s Division of
Environmental Resources Management (DERM) monitors surface water quality throughout the
County monthly. Water quality samples are collected at 87 locations along Biscayne Bay, as
well as major drainage canals and tributaries leading to the Bay. The canals were constructed to
assist in developing the land, and act to alter the historic sheet flow discharge over the land to a
directed, pulse discharge that allowed the land to drain sufficient for development. Sheet flow is
when fresh water from precipitation flowed from the Kissimmee River through Lake Okeechobee
then into the Everglades, where it slowly filtered continuously through smaller tributaries and
aquifers eventually into Biscayne and Florida Bay. Discharge points from canals are areas
particularly prone to alterations in water quality, from salinity to pathogens and nutrients that can
cause eutrophication and lower salinity, especially near canal outfalls. The restricted northern
Bay region and the south-central region, where there are a number of canal outfalls along a
relatively short segment of Bay shoreline, are the regions where water quality declines have
been the most severe, and also areas where SAV die-off has been the most extensive (Millette
et al 2019). Figures 2-12 and 2-13 illustrate sampling areas and the extent of bacterial
contamination (Miami-Dade County 2020; Miami-Dade County 2019; Miami-Dade Open Data
2018).
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Figure 2-13. Extent of Bacterial Contamination in Biscayne Bay and its Watershed

The importance of surface water quality and its present overall condition was recognized by the
State of Florida, when it designated the surface waters of Biscayne Bay an Outstanding Florida
Water. This designation provides for the highest levels of protection to assist in maintaining the
quality of its waters. Despite this, water quality impacts continue to occur in Biscayne Bay.
Further, MDC is undertaking a large-scale effort to reduce the number of septic systems in

problem areas.
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2.5 FLOODPLAINS
Definition of Resource

For the purpose of the following discussion, flood plains is defined as any land area susceptible
to being inundated by floodwaters from any source.

Methodology

The Region of Influence is all flood plain areas within MDC where flooding has occurred in the
past or there is a potential for flooding, including tidal and/or rainfall events.

Framework

Executive Order 11988 — Flood Plain Management. Through Executive Order (EO) 11988,
federal agencies are required to evaluate all proposed actions within the 1-percent-annual-
chance flood plain or Base Flood Plain as defined by the FEMA. 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 FEMA 0.2-percent-
annual-chance flood plain should be evaluated for critical actions or facilities, such as storage of
hazardous materials or construction of a hospital.

The U.S. Army Corps of Engineers ER 1165-2-26 - Implementation of EO 11988 on Flood Plain
Management. This regulation sets forth general policy and guidance for USACE implementation
of EO 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. As shown in ER
1165-2-26 and in accordance with EO 11988, USACE uses an eight step process as part of the
decision-making for projects that have potential impacts to or are within the Base Flood Plain.
The eight steps and project-specific responses for EO 11988 are discussed further in chapter 9
(Environmental Compliance).

Section 202 (c) of Water Resources Development Act of 1996 - 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 flood plain management
and flood insurance programs. It also requires non-federal interests to prepare a Flood Plain
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.

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 flood plain 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
flood plain values. In addition, the Plan should address the risk of future flood damages to
structures within the post-project flood plain and internal drainage issues related to USACE
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levee/floodwall projects. Since actions within the flood plain 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. Miami-Dade County has a Hazard Mitigation/Flood Plain Management Plan
approved by FEMA in 2015, with continued revisions made through January 2018. FEMA
approvals are conducted on a five-year cycle, with the next review and approval in 2020
(MDCWG 2015-2018).

Existing Conditions

As with many coastal communities, MDC can be prone to flooding. By having exposed
waterfront areas, flat topography, land areas with low elevations, a network of inland canals,
and populated and urbanized areas, the impacts to people, property, and the environment have
been experienced from past flood events and continue to be a problem and concern.

Land elevations within the community are generally less than 10 feet above sea level. The
western and southern areas are mostly marsh with a mean elevation of approximately five feet
above sea level (FEMA 2009). Along some land areas that are low in elevation, MDC
experiences nuisance type or minor flooding during a normal astronomical high tide, even on a
sunny day when there is no storm or heavy rainfall. Water levels can be higher when the tide is
highest during a Spring tide cycle, sometimes referred to a King Tide. While the flooding may
not be life threatening, it can disrupt transportation and cause added public works expenses for
the local community.

Severe or major flooding usually occurs during tidal storm events and/or from heavy rainfall,
usually associated with tropical systems or just a heavy rainfall weather event. Flooding can be
short term or long term in duration. For tropical events, peak tidal flooding will typically last
during one astronomical tide cycle. For any coastal community with flat topography, low land
elevations, and developed areas, flooding can be significantly worse when there is combined
tidal and rainfall flooding, especially with respect to storm water drainage systems. Aside from
tropical storms, rainfall events by themselves can cause flooding. With sudden and brief heavy
downpours, drainage systems that are not designed to discharge the large amount of rainfall
runoff can easily be overwhelmed. With the amount of impervious surface area, urban areas are
most prone to flash flooding, where there is a large amount of rainfall in a short amount of time.
Steady rainfall that occurs over a multi-day/week period or from back-to-back weather events
can cause the ground to become over saturated and unable to absorb water, thus increasing
the amount of rainfall runoff that may enter the drainage system and cause flooding. In some
cases, standing water can last for days on properties, roadways, agricultural fields, etc.

Before official records were initiated, historical evidence shows Florida was impacted by storms
prior to the 1900s (FEMA 2009). The National Oceanic Atmospheric Administration (NOAA)
began official continuous weather records for the Miami area in 1895 (NOAA 2020a). The
National Oceanic and Atmospheric Administration also has the Virginia Key tide gage,
established in 1994, at Biscayne Bay. The highest recorded storm tide elevation for the period
of record at Virginia Key is 3.8 feet, referenced to NAVD88 on September 10, 2017 (Hurricane
Irma) (NOAA 2020b). See Table 2-2 for a list of available data for notable storm tide elevations
and/or rainfall amounts for MDC (FEMA and USACE 1993; FEMA 2009; MDCWG 2015-2018;
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NOAA 2018, 2020a, b). Where Not Applicable (N/A) is shown, the storm was mainly a rainfall
event verses storm tide. The table shows a higher storm tide elevation for Hurricane Irma at
5.75 feet, NAVD88 obtained at Dinner Key, near the Virginia Key gage, which shows how water
levels can vary by location. Similarly, Hurricane Andrew in 1992 had a maximum storm tide
elevation of 15.3 feet, NAVD88 near Homestead/Charles Deering Estate and the measured
storm tide elevation at Dinner Key, approximately seven miles north, was 8.2 feet, NAVD88.
The storm surge also extended three miles inland.

Table 2-2. Notable Storm Events for Miami-Dade County

Storm Tide

Storm Event Location Elevation, E‘ i';':as"’
Feet, NAVD88
10
September 6-22, 1926 | Coconut Grove/Mouth of Miami River 11.6/9.3 (Miami
area)
October 30 to . 4 (Miami
November 8, 1935 Dinner Key 6.4 area)
Hurricane Andrew, Homestead, near Charles Deering 15.3 7
August 24, 1992 Estate '
Hurricane Irene, L 2.7 (Virginia
October 14-20, 1999 | Miami-Dade County Key) 9-18
October 3-4, 2000 Miami N/A 15-18
Hurricane Katrina, 1.2 (Virginia
August 25, 2005 Homestead Key) 14
October 9, 2011 West Kendall/Tamiami Airport N/A 10
October 28-31, 2011 Miami-Dade County N/A 3-12
Tropical Storm North Miami Beach to Broward County N/A 8-14
Andrea, June 2013
October 3, 2013 Kendall, The Falls, Pinecrest N/A 10
December 5-6, 2015 Miami Executive Airport, West Kendall, N/A 6-10
Homestead/Redland
Miami Beach, Key Biscayne,
August 1, 2017 Downtown Miami, Redland, Kendall, N/A 4-8
Palmetto Bay, Pinecrest
Hurricane Irma, . 5-10
September 10, 2017 | Dinner Key 5.75 (Miami)
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EO 11988 references the FEMA 1- and 0.2-percent-annual-chance flood plains. Miami-Dade
County participates in FEMA’s NFIP. The effective Flood Insurance Study (FIS) and FIRM for
MDC and incorporated areas are dated September 11, 2009. The following figure is a map
prepared by MDC showing the inland extent of FEMA'’s effective 1- (Zones VE, AE, AH, and A)
and 0.2-percent-annual-chance (Zone X Shaded) flood plains (MDCWG 2015-2018).
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For comparison to historical data, the effective maximum FEMA 1-percent-annual-chance
stillwater storm tide elevation is 10.0 feet, NAVD88 and the maximum 1-percent-annual-chance
wave crest elevation is 16.3 feet, NAVD88. The effective FIS shows the hydrologic analysis
used a storm duration of three days for to evaluate flooding from rainfall.
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The effective FIS and FIRMs are currently going through a revision and are scheduled to be
final in 2020-2021. The revision includes new coastal engineering (storm surge and wave height
analyses) and more accurate topographic mapping. The coastal areas shown on effective
FIRMs are based on an engineering analysis completed in 1985 and U.S. Geological Survey 7.5
Minute Quadrangle Topographic Mapping, where the topographic contour interval is five feet
(FEMA 2009). With new engineering and more detailed and accurate topographic mapping,
there could be significant changes with the revised coastal 1- and 0.2-percent-annual-chance
flood elevations and flood plain mapping boundaries.

Miami-Dade County completed an assessment of structures (as of 2014) within the 1- and 0.2-
percent-annual-chance flood plains. For an estimated population of 2.7 million people, there are
approximately 650,000 structures within MDC. Approximately 400,000 structures are located
within the FEMA 1-percent-annual-chance flood plain (estimated VE=4,000, AE=247,500,
AH=152,500, A=500) and 42,000 within the 0.2-percent-annual-chance flood plain. Jurisdictions
with more than 10,000 structures (rounded) within the effective 1-percent-annual-chance flood
plain include Aventura (24,000), Cutler Bay (10,000), Hialeah (20,000), Miami Beach (51,000),
Miami Gardens (12,000), Miami (53,000), Sunny Isles Beach (11,000), and the unincorporated
areas (151,000) (MDCWG 2015-2018). As noted above, the topographic mapping used to
delineate the coastal FEMA Flood Plain boundaries was based on a contour interval of five feet.
With the flat topography, more accurate topographic mapping could have increased or
decreased the number of structures.

For most communities within MDC, the initial FEMA FIRMs were produced on September 29,
1972. Almost half of the structures within MDC were built before 1973, where regulatory flood
elevations were not yet established and are thus more likely to experience more of a hazard
than structures built with FIRM elevations in place. Many structures in MDC are built with slab-
on-grade construction, where the lowest finished floor is six inches to one foot above the
ground. Jurisdictions with more than 10,000 structures (rounded) built before 1973 include Coral
Gables (12,000), Hialeah (28,000), Miami Beach (30,000), Miami Gardens (22,000), North
Miami Beach (11,000), North Miami (13,000), and the unincorporated areas (117,000) (MDCWG
2015-2018).

Miami-Dade County also evaluated FEMA Repetitive Loss data (1979-2014) from past storms.
The Repetitive Loss information provides a good indication of areas that may be most
vulnerable to flooding, where mitigation actions may be implemented. As defined by FEMA, a
Repetitive Loss property is any insurable building for which two or more claims of more than
$1,000 were paid by the NFIP within any rolling ten-year period, since 1978. A Repetitive Loss
property may or may not be currently insured by the NFIP. Jurisdictions with more than 50
Repetitive Loss properties (rounded) include Doral (70), Hialeah (200), Miami (240), Miami
Beach (80), Miami Springs (70), Sweetwater (80), and the unincorporated areas (2,300)
(MDCWG 2015-2018). Note, even if an area only had one Repetitive Loss property from past
flooding, there could be many others in that area that could be just as vulnerable if the water
level was only a few inches higher.

In addition to buildings being impacted by flooding, MDC has an extensive system of inland
canals that drain into the Atlantic Ocean and the Everglades and help with storm drainage. Tidal
flooding within the canals can cause saltwater intrusion into the ground water of the Biscayne
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aquifer, which is MDC’s main source of drinking water. Tidal flooding within the canals is
partially controlled by salinity control structures. The operation of the salinity control structures
during tidal and rainfall events is most important (MDCWG 2015-2018). Flooding impacts to
sanitary and septic systems, oil/fuel/chemical facilities, gas/electrical/oil/chemical fires,
stormwater systems, water quality, roadways/evacuation routes, other critical infrastructure,
beach/dune erosion, agricultural areas, natural habitat areas and animals, historic and cultural
resources, life-safety (death from drowning or electrocution), etc. are also concerns of MDC.
Continued sea level rise, when combined with a storm surge and/or rainfall events, will only
make the flooding experienced so far only worse. The historic rate of sea level rise (1931-2018)
at the Virginia Key tide gage is approximately 0.11 inches per year or about one foot per 100
years (NOAAD). A 2016 study titled, Increasing flooding hazard in coastal communities due to
rising sea level: Case study of Miami Beach, Florida, evaluated tide and rain gauge records,
media reports, insurance claims, and photo records from Miami Beach acquired during 1998-
2013. The study indicated that significant changes in flooding frequency occurred after 2006, in
which rain-induced events increased by 33 percent and tide-induced events increased by more
than 400 percent. The study also analyzed tide gage records from Southeast Florida and
detected decadal-scale accelerating rates of sea level rise. The average pre-2006 rate is 0.12
0.08 inches per year, similar to the global long-term rate of sea level rise, whereas after 2006
the average rate of sea level rise in Southeast Florida rose to 0.35 + 0.16 inches per year
(Wdowinski et al. 2016).

As discussed above, while there can be direct impacts to buildings, infrastructure, the
environment, life- safety, etc. from flooding, indirect impacts also exist that could apply to an
individual or to a larger community, short term or long term depending on the situation. This
could include loss of wages for homeowners, loss of revenue for businesses, loss of tax
revenue, the need for temporary housing, lower property values, increased travel time due to
loss of transportation routes, increase in crime, mental and physical health issues, deaths,
school closings, reduced tourism, business closings, foreclosures, bringing a non-compliant
structure into compliance with local floodplain regulations if substantially damaged, etc. Direct
and/or indirect impacts can be worse or prolonged if back-to-back floods occur. Before, during,
and after a flood, local, state, and federal governments and citizens may have expenses to
contend with that may not be covered by insurance or other means.

With respect to a substantially damaged structure mentioned above, for a structure within the 1-
percent-annual-chance flood plain, regardless of whether the structure has flood insurance, is
not in compliance with the requirements for lowest floor being elevated to or above the 1-
percent-annual-chance flood plain (or flood proofed if non-residential) in accordance with local
flood plain regulations, is flooded or damaged by fire, wind, rain, or other natural or human-
induced hazard and the cost of restoring the structure to its before damaged condition would
equal 50-percent of the market value of the structure before the damaged occurred, then the
structure will be required to be brought into compliance. For a property owner that does not
have proper insurance, the situation could be very costly to restore the structure and meet local
flood plain regulations.

The ROI for this project does not include any Coastal Barrier Resources Act (CBRA) Otherwise
Protected Areas or Designated Units. Therefore, a CBRA consultation with the U.S. Fish and
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Wildlife Service is not required and this topic is dismissed from further consideration in this
Integrated Report/EIS.

Flood mitigation activities are used to help reduce or eliminate the impacts from flooding. Miami-
Dade County has completed many activities in trying to address the many flooding problems
and help its citizens. FEMA also encourages communities to be proactive with flood mitigation
activities by joining the Community Rating System (CRS). The CRS is a voluntary program for
communities that participate in the NFIP to complete FEMA approved mitigation projects. In
general, projects can include activities involving public information, mapping and regulations,
flood damage reduction, and warning and response. Participation in CRS provides residents of
those communities with flood insurance discounts. The discounts are based upon the CRS
rating of the community from a Class 10 to a Class 1 with a 5-percent discount for each class
obtained, ranging from ratings of Class 1, a 45-percent discount, to Class 9, a 5-percent
discount. As of October 2019, the following communities achieved a CRS Class 4, 5, and 6
rating: Class 4 — Cutler Bay, Class 5 — Miami Beach, Miami-Dade County, and Class 6 — Miami
Gardens, Miami Lakes, and North Miami (FEMA 2019). A listing of completed flood mitigation
activities can be found in Miami-Dade County’s Hazard Mitigation Plan (MDCWG 2015-2018);
some communities may have the information posted on their websites.

2.6 VEGETATION, WETLANDS, AND SUMBERGED AQUATIC VEGETATION
Definition of Resource
Wetlands

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, ground water/aquifer recharge, retention of
flood waters, fish and wildlife habitat, shoreline stabilization, protection from coastal erosion,
and many more.

Seagrasses/SAV

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 occurs throughout the soft-bottom, shallow-water areas within the
Biscayne Bay and its surrounding tributaries wherever water quality allows adequate light
penetration to enable photosynthesis. 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. More information is available in Section
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2.10 BENTHIC RESOURCES. There are both sparse and continuous sea grass beds mapped
throughout the Biscayne Bay. The entire Biscayne Bay is considered critical habitat for
Johnson’s sea grass, Halophila johnsonii, which is listed as threatened on the U.S. Fish and
Wildlife Endangered Species List. Johnson’s sea grass is the only marine plant species to be
listed under the Endangered Species Act. Additional information can be found in Section 2.11
SPECIAL STATUS SPECIES.

Natural Forest Communities

Natural Forest Communities are rare upland plant communities. In MDC, “these plant
communities typically consist of Pine Rocklands and Tropical Hardwood Hammock habitats that
contain a large diversity of native plants, many of which are found only within Miami-Dade
County.” (Miami-Dade, 2014) These forested habitats once covered approximately 180,000
acres in South Florida and now are estimated around 3,000 acres remaining due to land
clearing for agriculture and development.

Methodology

The ROI for wetlands includes all wetland 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 measures, as well as all wetlands indirectly adversely affected
by the project, by means such as alteration in tidal flushing, sedimentation, currents, erosion,
changes in salinity, and community type.

The ROI for SAV is all aquatic areas where structure or fill is being placed or dredging is being
conducted, for storm surge barriers, floodwalls, pump stations, natural and nature-based
features, or other activities associated with the project. The ROI also includes any areas that
may be indirectly affected due to alterations in currents, velocities, salinity, tidal flushing,
sedimentation, total suspended solids, or other alterations in hydrodynamics.

The ROI for vegetation, specifically NFC communities, includes all NFC areas within the Study
Area to be directly filled, excavated, or otherwise temporarily or permanently converted to
another use as a result of the construction of the measures, as well as any NFC vegetation that
would be indirectly adversely affected by the project.

Framework

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 Quality Certification 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. Structures include piers,
wharves, jetties, bulkheads, groins, breakwaters, etc. Work includes dredging, filling,
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excavation, or other modifications to navigable waters of the U.S. All waters 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 Quality Certification, there are numerous
other state laws, regulations, and/or policies that also help to regulate any potential impacts to
wetlands or SAVs.

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. Most
submerged lands in Biscayne and Dumfounding Bays and their natural tributaries including the
Miami River, Little River, Oleta River and Arch Creek are owned by the State of Florida, and
proprietary approval from FDEP is generally necessary prior to the issuance of a Class | permit.

The Florida Administrative Code also has a statute, Chapter 18-18, The Biscayne Bay Aquatic
Preserves Act, that manages and enforces any potential impact to the Biscayne Bay through a
permitting process and restricts (aside from a few exceptions) any potential impacts past 18" of
the existing sea wall along the shoreline of Biscayne Bay. Chapters 18-18, 18-20 and 18-21,
F.A.C., are the three administrative rules directly applicable to the uses allowed in aquatic
preserves specifically and sovereignty lands generally. These rules are intended to be
cumulative, meaning that Chapter 18-21, F.A.C., should be read together with Chapter 18-18,
F.A.C., or Chapter 18-20, F.A.C., to determine what activities are permissible within an aquatic
preserve. (Biscayne Bay Aquatic Preserves and the Florida Department of Environmental
Protection Coastal and Aquatic Managed Areas, 2013)

The South Florida Water Management District 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.

Existing Conditions

Biscayne Bay is a shallow subtropical estuary on the southeastern coast of Florida and it is
located primarily in MDC. The bay can be divided into four major areas: North Bay, Central Bay,
South Bay, and Card and Barnes sounds. Each of the four areas has distinct physical and
ecological characteristics. Eleven major conveyance canals discharge fresh water into the bay
from the mainland. The bay is hydrologically connected to the Greater Everglades ecosystem,
historically, through tributaries, sloughs, and ground water flow and beginning in the twentieth
century, through conveyance canals. Although the area along Biscayne Bay from the Broward
County line through the City of Miami is heavily impacted by adjacent urban development,
benthic communities exist and are dominated by seagrasses intermixed with calcareous green
algae. Development along Biscayne Bay south of the City of Miami grades from suburban to
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agricultural to park land where much of the natural mangrove wetlands are still intact along the
western shore and eastern barrier islands because they lie within Biscayne National Park.

Biscayne Bay Aquatic Preserves Management Plan released in February 2013 noted an
acreage breakdown from FDEP’s Office of Coastal and Aquatic Managed Areas (CAMA) for the
Biscayne Bay Aquatic Preserves (BBAP) which stretches from MDC to Monroe County. The
plan documented 48,255.21 acres of seagrass bed, 31.17 acres of tidal marsh, and 903.77
acres of tidal swamp as of 2013. (Biscayne Bay Aquatic Preserves and the Florida Department
of Environmental Protection Coastal and Aquatic Managed Areas, 2013)

The Environmentally Endangered Lands (EEL) Program in MDC is funded through property
taxes. The program uses funds collected to acquire, protect, and maintain environmentally
endangered lands. As of 2019, the EEL program has bought more than 20,700 acres of EEL
lands and manages 2,800 acres of natural lands. The specific types of purchased lands include
1,550 acres of rockridge pineland, 1,790 acres of tropical hardwood hammock, 18,832 acres of
freshwater wetlands, 625 acres of coastal wetlands, and 19 acres of scrub habitat. (Miami-
Dade, 2019). Figure 2-15 provides wetlands found throughout the ROI based on the USFWS
National Wetland Inventory (USFWS 2020).

Urban Development Boundary
=1 County Boundary
National Wetlands Inventory - USFWS
|| Freshwater Forested/Shrub Wetland

| Freshwater Emergent Wetland
|| Estuarine and Marine Wetland

I Estuarine and Marine Deepwater

[ | Freshwater Pond -
[ Riverine A
B Lake

Figure 2-15. Miami-Dade Back Bay CSRM Study Area National Wetlands Inventory Map

Freshwater Wetlands
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Freshwater wetlands occur throughout Miami-Dade, particularly in the western and southern
parts of the county. 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.

During the Preconstruction, Engineering, and Design (PED) Phase of the study, a field survey
would take place to determine the extent and presence of any potential wetlands within the ROI.
If wetlands were present within the ROI, a jurisdictional determination (JD) would be conducted.

Coastal Wetlands and Mangroves

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. (Marine
Sanctuary, 2019) Green buttonwood trees (Conocarpus erectus) are sometimes intermingled
with black and/or white mangrove species; however, usually buttonwood is found slightly
upslope, and near the transitional wetland/upland border. (Miami-Dade, 2014)

Mangrove communities along the coastal areas of Biscayne Bay stabilize bottom sediments and
protect shorelines from erosion and storm surge. (Miami-Dade 2014) These communities can
also help to potentially reduce the damage to upland areas from hurricanes. Mangrove wetlands
have drastically reduced in size due to increased development in and around Miami over the
years but in 1996, the State of Florida passed the Florida State Mangrove Trimming and
Preservation Act. The Act limits the removal and trimming of mangroves on both public and
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private property. In MDC, a Class 1 permit is required before trimming or removing a mangrove
tree.

Within the ROI, there were a few noted isolated mangroves along the existing bulkheads and
seawalls. At other areas along proposed surge barrier locations, there were observations of
mowed and maintained vegetation along the rip-rapped shorelines at the Miami River. At the
Little River and Biscayne Canal there were observed isolated vegetative species that had been
planted and/or also grew opportunistically in an urban, maintained environment.

R, - L |

Figure 2-16. Mangrove Wetlands within the ROl Growing Along the Seawall in Biscayne
Bay
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Figure 2-17. Proposed Surge Barriers at Little River (left) and Biscayne Canal (right)
Seagrasses and SAVs

The ROI for SAV is all aquatic areas where structure or fill is being placed or dredging is being
conducted, for storm surge barriers, floodwalls, pump stations, natural and nature-based
features, or other activities associated with the project. The ROI also includes any areas that
may be indirectly affected due to alterations in currents, velocities, salinity, tidal flushing,
sedimentation, total suspended solids, or other alterations in hydrodynamics.

Seagrasses are also referred to as submerged aquatic vegetation (SAV) and macrophytes,
discussed below, and in terms that may include both attached and drift macro algae. There is an
estimated 48, 255 acres of sea grass bed within the Biscayne Bay Aquatic Preserves. This
includes, “an expansive subtidal or intertidal area, occupied primarily by rooted vascular
macrophytes, (e.g., shoal grass, halophila, widgeon grass, manatee grass and turtle grass);
may include various epiphytes and epifauna; octocorals, sponges, stony corals, and attached
macrophytic algae sparse, if present.” (Biscayne Bay Aquatic Preserves and the Florida
Department of Environmental Protection Coastal and Aquatic Managed Areas, 2013, page 27)

“Marine and estuarine seagrass beds are floral based natural communities typically
characterized as expansive stands of vascular plant.” (Biscayne Bay Aquatic Preserves and the
Florida Department of Environmental Protection Coastal and Aquatic Managed Areas, 2013,
page 27) 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,
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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), paddle grass
(Halophila decipiens), and Johnson'’s seagrass (Halophila johnsonii). In areas of reduced
salinity, widgeon grass (Ruppia maritima) is often found intermixed with shoal grass.” (USFWS,
undated, page 3-598) Biscayne Bay is host to a variety of seagrasses but specifically it is also
designated critical habitat for Johnson’s Seagrass, Halophila johnsonii. Johnson’s seagrass is
the only marine plant to be listed under the Endangered Species Act. Like other native

seagrasses, it serves as a vital resource as a shelter, foraging habitat, and nursery for marine
life.

dx356;!

Ssal

1 county Boundary
[ 2018 North Biscayne Bay Sampling Area
>5% Total Seagrass Coverage Area (2018 Survey)
FWC Statewide Seagrass
| Continuous Seagrass
Patchy (Discontinuous) Seagrass
15 3
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Figure 2-18. Map of Seagrass Habitat and 2018 Seagrass Coverage in Northern Biscayne
Bay
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Within the ROI, there were seagrass beds continuous and sparse throughout Biscayne Bay that
were observed during the January 14, 2020, site visit boat tour. At other areas along the
proposed surge barrier location, there were observations at the Miami River which also
appeared to be seagrass beds. Photographs were taken but the images did not accurately
capture the underwater species. It was noted during the site visit tour that DERM has recent
2019 survey data of the seagrass populations that is in the process of being compiled.
Additional detailed surveys regarding the extent and presence of seagrass vegetation will take
place later in the study in coordination with the study’s interagency partners. Cumulative survey
data over the course of a span of many years will also be researched and studied to ensure an
accurate depiction of the presence of seagrass within Biscayne Bay, the Miami River, Little
River, and Biscayne Canal.

Algae

Algae are a diverse group of organisms that are in the plant kihngdom although technically are
not plants. Algae do not have roots, stems, or leaves. There are types of microscopic algae
similar to phytoplankton, discussed in Section 2.8 PLANKTON COMMUNITY, 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) 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.

Florida’s surface water quality standards identify estuarine-specific nutrient criterion, or limits, in
62-302.532 for Total Phosphorous (TN), Total Nitrogen (TN), and chorophyll-a which serves as
an overall indicator for water quality conditions. Nine separate regions have been designated
within Biscayne Bay with site specific criteria, expresses as annual geometric means (AGM), not
to be exceeded more than once in a three year period. For example, 62-302.532 lists the
criterion for TP, TN, and chorophyll-a as 0.007 milligrams/liter (mg/L) as AGM, 0.31 mg/L as
AGM, and 0.5 micrograms/liter as AGM, respectively for the North Central Inshore Region of
Biscayne Bay.

Upland Vegetation

Prior to the establishment of the City of Miami and its surrounding areas, pine rocklands
encompassed an estimated 185,000 acres in MDC and today have been reduced to about
3,000 acres due to development and agriculture. Pine rocklands and hammocks are found on
some of the highest elevations in the County, and prior to the construction of extensive drainage
systems, were the first areas utilized for development.
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Figure 2-19. Miami-Dade County Original and Remnant Pine Rockland Areas
2.7 WILDLIFE AND TERRESTRIAL HABITAT

Definition of Resource

For the purpose of the following discussion, wildlife is limited to terrestrial species of
invertebrates, amphibians, reptiles, birds, and mammals. Protected species and more
information on migratory bird species are discussed in Section 2.11 SPECIAL STATUS
SPECIES:; freshwater and coastal wetlands are described Section 2.6 VEGETATION,
WETLANDS, and SUBMERGED AQUATIC VEGETATION; and aquatic species are discussed
in the fisheries and benthic sections, 2.9 EFH AND FISHERY RESOURCES and 2.10 BENTHIC
RESOURCES, respectively.

Methodology

The ROl is all areas within the County that could potentially be affected by the proposed storm
surge barriers, floodwalls, pump stations, Natural and Nature-Based Features (NNBFs), 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 measures. 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.
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Framework

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.

Environmentally Endangered Lands Program “identifies and secures lands for preservation per
the requirements and conditions set forth by Chapter 25B-11 of the Miami-Dade County Code,
Section 193.501, Florida Statutes and Section 4(b), Article VII of the Constitution of the State of
Florida” (W — Miami-Dade County n.d.).

Existing Conditions

Miami-Dade County is largely comprised of state and national parks, approximately 60% of the
land area (W2 — Miami-Dade County n.d.). Most of the urbanization occurs within the urban
development boundary (UDB), which encompasses a portion of the Atlantic and Biscayne Bay
coastlines. The highly urban city center and sprawl within the UDB is highly built out and
encroaching on adjacent wildlife habitat, which includes a system of freshwater and coastal
wetlands, beach, scrub, and forest habitats. 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
development, ecosystems and habitats have been disrupted and/or lost. To protect these
habitats unique to southern Florida, and more specifically, MDC, the Miami-Dade County
Department of Regulatory and Economic Resources (RER) began administering the
Environmentally Endangered Lands Program (EEL) in 1990 (W — Miami-Dade County n.d.). The
Program aims to acquire, protect, and maintain lands that have been identified as
environmentally endangered; these habitats include rockridge pineland, tropical hammock, and
scrub habitats. For information regarding threatened and endangered species, refer to Section
2.11 SPECIAL STATUS SPECIES.

Since the EEL Program’s inception, thousands of acres of land have been purchased for
protection and conservation, including -

o 1,550 acres of rockridge pineland

e 19 acres of scrub habitat

e 1,790 acres of tropical hardwood hammock
e 18,832 acres of freshwater wetlands

e 625 acres of coastal wetlands

Currently, the EEL program, in conjunction with MDC parks, protects more than 23,500 acres of
land (W — Miami-Dade County n.d.). Only about 5,500 acres of EEL occur within the urban
development boundary (W2 — Miami-Dade County n.d.).

In general, the area within the UDB is 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 (alligator
mississippiensis), alligator snapping turtle (Macrochelys temminckii), American crocodile

Page 59



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

(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), opossum (Didelphis virginiana), and whitetail deer (Odocoileus
virginianus).
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Rockridge pineland

“Pine rockland is a globally critically imperiled plant community that is “extremely limited in
distribution,” having a designation of “G1/S1” — the rarest rank possible, shy of extinction”
(FNAI 2010, as cited in Possley et al. 2018).

Prior to rapid development and urbanization in the mid-20™" century, MDC boasted nearly
161,660 acres of rockridge pinelands; by 1995, this area was reduced to an estimated 4,400
acres of fragmented pineland habitat, and in 1996 it was estimated that only 2% of the pine
forest remained in the urbanized areas of the County (USFWS n.d.; W3 — Miami-Dade County
n.d.).

Pine rocklands are an imperiled plant community unique to southern Florida, Cuba, and the
Bahamas (USFWS n.d.). This ecological community once flourished on the Miami Rock Ridge, a
limestone ridge stretching from the Mahogany Hammock region of Everglades National Park
northeast through MDC’s UDB (USFWS n.d.). This community is made up of an association of a
single canopy tree, South Florida slash pine (Pinus elliottii var. densa), a diverse hardwood and
palm subcanopy, and a rich herbaceous layer (USFWS, n.d.). There are 40 plant taxa that are
found only in south Florida rockridge pinelands, as well as numerous federally and state listed
wildlife species (Possley et al. 2018). Other species documented to persist in this habitat include,
but are not limited to the Eastern coachwhip snake (Masticophis flagellum), Eastern
diamondback rattlesnake (Crotalus adamanteus), atala hairstreak butterfly (Eumaeus atala,
coyote (Canis latrans), and bobcat (Felidae rufus floridanus). This habitat, characterized by its
limestone ridge, reduced amount of soil substrate needed for growth, and unique flora and fauna,
is adapted and even depends periodic fires to survive and thrive (W3 - Miami-Dade County n.d.).
To maintain the health of this ecosystem, fires are prescribed cyclically every 3-5 years.

Scrub

In MDC, scrub communities are at their southernmost extent, with scrub habitat only in the
northernmost part of the County; these areas, “County Line Scrub” and “Dolphin Center
Addition,” have been acquired by the EEL Program for protection and conservation, as scrub
habitat and many of its inhabitants are endangered (Miami-Dade County n.d.).

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.
inopina), sand live oak (Quercus geminate), crookedwood (Lyonia ferruginea), saw palmetto
(Serenoa repens), and Florida rosemary (Ceratiola ericoides), among others (USFWSb n.d.).
Species inhabiting the ecosystem range from the Florida mouse (Podomys floridana) to the
gopher tortoise (Gopherus Polyphemus) (USFWSb n.d.).

Similar to the rockridge pineland habitat, Florida scrub is a fire dependent community, and
requires recurrent burning for the ecosystem to persist (USFWSb n,d.).

Tropical Hardwood Hammock

Tropical hardwood hammocks are found throughout south Florida, but have large
concentrations along the Miami Rock Ridge in MDC; this ecosystem is characterized by a dense
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canopy and fringe consisting of broad-leafed trees, shrubs, and vines (W4 - Miami-Dade County
n.d.). Unlike pine rocklands or scrubs, tropical hardwood hammocks are not a fire-dependent
community, and could be severely damaged if a wildfire were to occur in the community.

Hardwood hammocks can be found in the dry, upland areas of marshes, mangrove swamps,
wetland tree islands, and in pinelands. Trees and shrubs commonly found in the tropical
hardwood hammock ecosystem include, but are not limited to the Florida royal palm (Roystonea
elata), live oak (Quercus virginiana), pigeon plum (Coccoloba diversifolia), wild tamarind
(Lysiloma latisiliqua), gumbo limbo (Bursera simaruba), strangler fig (Ficus aurea), paradise tree
(Simarouba glauca), and poisonwood (Metopium toxiferum) (W4 — Miami-Dade County n.d.).
This ecosystem houses around 24 species of reptiles and amphibians, including the brown
anole (Anolis sagrei) and eastern narrow mouthed toad (Gastrophyryne carolininsis); birds
inhabiting hardwood hammocks include species such as the mangrove cuckoo (cocczyus
minor), black-whiskered vireo (Vireo atiloquus), and white-crowned pigeon (Columba
leucocephala) (Dalrymple 1988 and Snyder et al. 1990, as cited in USFWSa n.d.).

Freshwater and Coastal Wetlands

For information regarding the freshwater and coastal wetlands found in MDC, refer to Section
2.6 VEGETATION, WETLANDS, AND SUBMERGED AQUATIC VEGETATION.

2.8 PLANKTON COMMUNITY
Definition of resource

Plankton are free-floating organisms found in freshwater and marine ecosystems that are
transported by wind and currents, though some zooplankton have limited swimming abilities.

Zooplankton form a crucial link in the food chain between the primary producers and higher
levels of the food chain. Zooplankton consists of primary consumers (those that eat
phytoplankton) and secondary consumers (larger zooplankton that consume the secondary
consumers). Zooplankton are then consumed by fishes and some filter feeding benthos, which
are subsequently prey for larger fishes and wildlife. (Reshetiloff 1997) Meroplankton, another
abundant element in estuarine water, consists of the eggs and larvae of many fish and benthic
invertebrate species.

Copepods are tiny crustaceans that are about one millimeter long. Larval fish and shellfish,
which include commercial and recreational fisheries species and species of restoration and
management concern, constitute an important component of the zooplankton community. For
example, oyster, crab, and finfish larvae such as red drum compose the zooplankton community
seasonally.

Protozoa are single-celled zooplankton that consume bacteria and decaying plant and animal
matter. Bacteria also play a crucial role in the bay and surrounding tributaries because they
break down decaying plant and animal matter and provide nutrients in the food chain for higher
level organisms. Comb-jellies and jellyfish are larger zooplankton that are visible to the naked
eye and have some swimming ability, however, their location is largely driven by tides and
currents and therefore, they are still considered zooplankton.
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All fish in the Biscayne Bay and its surrounding tributaries depend, whether directly or indirectly,
on zooplankton because of its’ critical role in the food chain. Some fish such as anchovies,
herring, and shad solely feed on the zooplankton throughout their entire life cycle. Other fish
species depend on plankton for a portion of their lifecycle either directly their own larval phase
or indirectly through the food chain, such as sturgeon.

Phytoplankton (microalgae) are tiny, single-celled organisms. Phytoplankton are primary
producers because they generate food and oxygen in the Biscayne Bay and its surrounding
tributaries by a process called photosynthesis. Phytoplankton need the energy of sunlight to
perform photosynthesis and they are typically found in the upper reaches of the water column.
Phytoplankton are able to use the sunlight’s energy to produce food via a green pigment called
Chlorophyll a. The amount of Chlorophyll a. in the water column is a function of phytoplankton
biomass in the water column. There are hundreds of species of phytoplankton in the Biscayne
Bay, the project ROI for this resource, but the most abundant phytoplankton in the project ROI
and its nearby waters are diatoms, with pico-nanoplankton and dinoflagellates found in lower
amounts but typically present.

Phytoplankton require Nitrogen and Phosphorus to grow. However, in ecosystems out of
balance, elevated phytoplankton biomass can lead to poor water quality and reduced dissolved
oxygen levels as excess biomass is not consumed, sinks to the bottom, dies and decomposes,
entering the detrital food chain. Dinoflagellates periodically bloom in great numbers as toxic red
or brown tides. Such tides are often caused by eutrophication, the addition of excess nutrients,
often from human origin, to local waters in the form of dissolved nitrogen (N) and phosphorus
(P), which stimulates plant growth.

Methodology

The ROI for plankton are waters above and around the proposed flood wall and the proposed
surge barriers and pump stations, and waters that could be impacted by the traverse of vessels
carrying construction equipment, and waters that could be temporarily impacted by temporary
construction measures.

Framework

There are not specific regulations regarding the phytoplankton community itself but instead
these are indirectly included in regulations that cover water quality and EFH habitat, among
others. These are described in the Regulatory Framework in Section 2.4 WATER QUALITY and
Section 2.9 EFH AND FISHERY RESOURCES.

Existing Conditions

Over the past twenty years, Florida International University, Miami-Dade County Department of
Environmental Resources Management, and South Florida Water Management District
scientists have recorded increased concentrations of chlorophyll a, an index of phytoplankton
abundance (NOAA 2015). In Biscayne Bay, chlorophyll a and nutrients are increasing, which
could cause a potential decrease in P-limitation and lead to more eutrophication of Biscayne
Bay (NOAA 2017). SAV has recently been in decline, with total losses now close to 21 square
miles throughout the Bay. A recent NOAA study found the following: “Water quality data
collected at 48 stations throughout Biscayne Bay over a 20-year period (1995-2014) were
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examined to identify any water quality trends associated with eutrophication. Chlorophyll a and
phosphate concentrations have increased throughout Biscayne Bay, which is a primary indicator
of eutrophication. Moreover, chlorophyll a concentrations throughout the northern area, where
circulation is restricted, and in nearshore areas of central Biscayne Bay are increasing at a
higher rate compared to the rest of the Bay. This suggests increases in chlorophyll a are due to
local nutrient sources from the watershed. These areas are also where recent seagrass die-offs
have occurred, suggesting an urgent need for management intervention. State of Florida has
listed Biscayne Bay as a medium priority impaired body of water.” (Millette et al. 2019). Figure
2-21 shows the ChlA concentrations in Biscayne Bay relative to various nutrient inputs and tidal
restriction (Millette et al. 2019).
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In the Southern Bay, in 2013, there was an expansive diatom bloom and macro algae overgrew
on seagrass beds in the central bay as phytoplankton species increased. Biscayne Bay water
quality could decrease if phytoplankton species continue to increase. As the water quality
decreases, these events could potentially cause seagrass loss as the increases in
phytoplankton result in a reduction of sunlight and other nutrients available to seagrass (NOAA,
2015). There is a negative correlation between algal blooms induced by eutrophic conditions
and SAV, with recent losses of SAV related to increases in ChlA due to increased phytoplankton
in Biscayne Bay.

2.9 EFH AND FISHERY RESOURCES
Definition of Resource

Essential Fish Habitat (EFH) is defined as “those waters and substrate necessary for fish to
spawn, breed, feed, or grow to maturity.” “Waters” is further defined by the South Atlantic
Fisheries Management Council (SAFMC) as those “aquatic areas and their associated physical,
chemical, and biological properties that are utilized by fished,” and “necessary” is further defined
as the “habitat required to support a sustainable fishery and healthy ecosystem” (1998).

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:

1. The importance of the ecological function provided by the habitat

2. The extent to which the habitat is sensitive to human-induced environmental degradation

3. Whether, and to what extent, development activities are, or will be stressing the habitat
type, and the rarity of the habitat (SAFMC 1998).

Methodology

As stated in the February 2004 “Preparing Essential Fish Habitat Assessments: A Guide for
Federal Action Agencies” document, and 50 CFR 600.920(e)(3), an EFH Assessment must
include specific items. These items include, a description of the proposed action (Section 2.9),
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.

Framework

Pursuant to the Magnuson-Stevens Fishery Conservation and Management Act of 1996, waters
and substrate within the project area have been identified as EFH by the SAFMC (1998).
Important habitats of the South Atlantic region are broadly divided into estuarine/inshore and
marine/offshore with many subcategories under each. Estuarine / inshore habitats include salt
and brackish marshes, mangroves (including buttonwood), seagrass, oyster reefs, shellbanks,
intertidal flats, and freshwater wetlands; while marine/offshore habitats include coastal, open
shelf, live/hardbottom, shelf edge, and lower shelf (SAFMC 1998). Each of these habitats have
their own unique assemblage of fishes, invertebrates, and plants.
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The Miami-Dade Back Bay Coastal Storm Risk Management Study area encompasses
mangrove (including buttonwood), seagrass, coral reef, coral colony, and live/hardbottom
habitats. Seagrass and mangroves (including buttonwoods) are discussed in section 2.6.

The SAFMC is responsible for managing fisheries and habitat within the waters of the project
area and has produced several Fisheries Management Plans (FMs) for single and mixed groups
of species. These FMPs, including penaeid shrimp, spiny lobster, snapper-grouper complex and
coastal migratory pelagics, were amended in a single document (SAFMC1998) to address EFH
within the South Atlantic region. In addition to the FMPs managed by the SAFMC, highly
migratory species are managed under the Highly Migratory Species Management Unit, Office of
Sustainable Fisheries, and National Marine Fisheries Service (NMFS).

Existing Conditions

Biscayne Bay is an oligotrophic (clear, highly oxygenated) body of water spanning a length of
about 35 miles north-to-south, with the northernmost part of the bay positioned between the
central business district of Dade County and Miami Beach.

Biscayne Bay and Biscayne Bay National Park (both will be referred to as Biscayne Bay) are
Aquatic Preserves that are designated as Outstanding Florida Waters, which are “waters
designated by the environmental Regulation Commission as worth of special protection
because of their natural attributes” (62-302.700 (26) F.A.C., as cited in SAFMC 2017). These
state-designated areas meet the criteria for EFH-Habitat Areas of Particular Concern (EFH-
HAPC) and are geographically-define HAPC, which is independent of habitats that by
themselves are HAPC.

Habitat Descriptions

Coastal

In the project area, the coastal habitat predominately consists of Biscayne Bay, a shallow, warm
water estuarine environment where freshwater from the mainland mixes with saline oceanic
water. Mangroves, wetlands, and seagrasses are characteristic of the environment of Biscayne
Bay; these habitats are described in Section 2.6. The bay provides important nursery habitat for
the growth and development of various fishes, ranging from reef-fish to oceanic predators. In
the project area, the sediment composition is largely made up of a mixture of sand, silt, and
clay, with proportions of sand varying from >90% to as low as 50% (McNulty, Work, and Moore
1962). The benthic community, discussed in Section 2.10, provides habitat for a variety of
benthic flora and fauna, including invertebrates, which are relied upon as a food source for a
variety of fish assemblages. Figure 2-22 displays seagrass, mangrove, and wetland habitats in
and adjacent to the project area (Florida Fish and Wildlife Conservation Commission 2017,
2019; Miami Dade Open Data 2018).

Page 67



Miami-Dade Back Bay Coastal Storm Risk Management Draft IFR / Programmatic EIS

e

g‘:‘ Hfa\llan.d.ale
I B o S e =3 MU R = S
@ e i i > 1 Aventura

T« . J:l

.

3
= Carol:City
. rey
Miami
Gardens

i
B =Y e |
North:Miami: - BayiHarbor
= . & Island:_s]
L
P A
“North Bay, = §
' 5 Village

)

’

dinternational s

: l".’.:l&\rﬁm' | = \ <

Ly

SRR R _ANIE
Sweetwater, ¥ SN

Urban Development Boundary
[ County Boundary
Coastal Habitat Types
P seagrass (Continuous)
P'.necr%t _ Seagrass (Discontinuous)
o/ : ' o) : I FL Statewide Mangrove Habitat
‘ ; ; 4 I Potential Wetland Areas N
Palmetto Bay, - . '_ ! A
Cutler_ 4 T 2 ! 5

) Miles

Figure 2-22. Seagrass, Wetland, and Mangrove Habitats Present in the Project Area
Coral Reef, Coral Colony, and Live/Hardbottom

Live/Hardbottom

Nearshore environments on the Atlantic Ocean side of the Region of Influence (ROI) are
characterized by shallow hardbottom communities which serve as critical nursery areas for
many commercially important fishes and invertebrates, such as the Caribbean spiny lobster.
Hardbottom communities support various sponge species, stony corals, macroalgae, sea fans,
and branching gorgonians. Stony coral cover is generally low with sponges as the dominant
invertebrates providing shelter and habitat for nearshore marine organisms. Hardbottom
habitats are sensitive to water quality changes resulting from thermal stress and harmful algal
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blooms, and they are easily degraded from sedimentation and fill impacts due to their proximity
to land.

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.

The Florida Reef Tract, which extends from the Dry Tortugas in the west to St. Lucie inlet (about
130 miles north of Miami) off of the southeast coast of the Florida peninsula, is the most
extensive living coral reef ecosystem in North American waters. The reef tract extends through
Biscayne National Park. Hard coral species that characterize the Florida Reef Tract include
elkhorn coral (Acropora palmata), staghorn coral (Acropora cervicornis), mountainous star coral
(Orbicella faveolata), brain corals (Pseudodiploria strigosa, Diploria labyrinthiformis,
Pseudodiploria clivosa, and Colpophyllia natans), mustard hill coral (Porites astreoides), finger
coral (Porites porites), starlet coral (Siderastrea siderea), and lettuce corals (Agaricia
agaricites). Coral reefs are vulnerable to drastic and extended sea water temperature
fluctuations which contribute to coral bleaching and disease susceptibility.

In MDC, there are 233 recorded artificial reefs both within Biscayne Bay and off the east coast
of Miami Beach (Miami-Dade Open Data 2016). Of the 233, there are 48 within the northern
portion of Biscayne Bay as shown in Figure 2-23 (Florida Fish and Wildlife Conservation
Commission 2017; Miami-Dade Open Data 2016). The man-made reefs are made out of
materials including reef balls, limestone boulders, and sunken barges and vessels. In addition to
corals colonizing to artificial reef structures, they are known to grow on bulkheads and seawalls
along Dade County’s urban coastline. These structures provide a recruitment surface for larval
coral, which then settle and mature to coral polyps, then further mature to coral colonies and
reefs, though the corals growing on the seawalls do not form coral reefs.

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.
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Figure 2-23. Coral Reef Tracts and Location of Artificial Reefs in and Adjacent to Miami-
Dade County

Managed Species and Species Groups

Of the species or species groups managed by the SAFMC and NMFS, the following may occur
within the project area for at least a portion of their life history:

o Coral Reef, Coral Colony, and Live/Hardbottom Habitats
o Penaeid Shrimp

e Spiny Lobster

o Coastal Migratory Pelagics

e Snapper/Grouper Complex

e Highly Migratory Species
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Figure 2-24 displays the coral, spiny lobster, coastal migratory pelagic, and snapper-grouper
complex management groups (NOAA Fisheries 2015). Table 2-3 summarizes this data which is
provided at the end of the section. The SAFMC’s EFH designations apply to all waters from the
exclusive economic zone (EEZ) to the landward most influence of the tide (1998).
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Figure 2-24. Species/Species Groups with Portion of Life History within Project Area
Coral Reef, Coral Colony, and Live/Hardbottom (Groups A & C)

In Biscayne Bay, coral colonies, or clusters of coral polyps, are commonly found on man-made
structures such as bulkheads, armor stone/riprap, and other materials modifying the natural
aquatic environment. It is important to note that while materials placed by humans are not EFH
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under the SAFMC designation, the coral colonies themselves are an HAPC under the
snapper/grouper fishery management plan.

Hermatypic Stony Corals. The EFH for hermatypic stony corals includes rough, hard exposed
stable substrate in waters ranging between subtidal and depths of 30m, subtropical
temperatures ranging from 15-35 C, oligotrophic waters with high salinity (30-35 ppt.), and
turbidity levels low enough to provide algal symbionts enough sunlight for photosynthesis
(SAFMC 2017).

Octocorals. The EFH for octocorals, excluding the order Pennatulacea (sea pens and sea
pansies), consists of rough, hard, expose, stable substrate in subtidal to outer shelf depths
within a wide range of salinity and light penetration throughout its management area (SAFMC
2017).

Phragatopoma (worm reefs). The polychaete, P. lapidosa contribute to the nearshore
hardbottom features in the project area. This species, defined as a foundational or structural
species, forms large colonies commonly referred to as worm rock (Kirtley and Tanner 1968).

Penaeid Shrimp

Penaeid shrimp managed by the SAFMC and potentially found in the project area include brown
shrimp (Farfantepenaeus aztecus), white shrimp (Litopenaeus setiferus), 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’
abdomen 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).

Pink shrimp are the most prevalent penaeid shrimp in Florida’'s coastal waters, are commonly
found in Biscayne Bay as juveniles; they are ecologically important, acting as a food source for
wading birds, crocodiles, and game fish.

Biscayne Bay, being a State-designated nursery habitat, meets the criteria for penaeid shrimp
EFH-HAPC, as it is an important nursery that allows juvenile shrimp to grow to maturity. It is
likely that post larval and juvenile penaeid shrimp may be found in or in the vicinity of the project
area.

Spiny Lobster

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
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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.

Biscayne Bay, being a State-designated nursery habitat, is EFH-HAPC for the spiny lobster.
There is potential for all life stages of the spiny lobster management unit to occur in or in the
vicinity of the project area.

Coastal Migratory Pelagics

Coastal migratory pelagic species managed by the SAFMC include cobia (Rachycentron
canadum), Spanish mackerel (Scombrus maculatus), and king mackerel (Scomberomorus
cavalla). The EFH for coastal migratory pelagic fishes includes Phragmatopoma 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, as the
project occurs largely in the back-bay area of MDC.

Snapper Grouper Complex

The snapper-grouper complex managed by the SAFMC is comprised of 59 species from 10
families, and is predominately composed of tropical, reef fishes (SAFMC 2014). Though the
climate in Dade County is subtropical, temperatures, in general, are sufficiently warm enough to
support many of the species and life stages that make up the snapper-grouper complex.
Habitats vary for the life stages of individuals in the snapper-grouper complex. These habitats
include coral and artificial reefs, live/hardbottom, seagrass, and medium to high profile
outcroppings on and around the shelf break zone from shore to at least 600 feet (SAFMC 1998).
Coral and artificial reef colonies are designated EFH-HAPC for the snapper-grouper complex.
The adult habitat for this managed species group is largely offshore of the project area; early life
stages rely on habitats such as attached macroaglae, seagrasses, salt marshes, tidal creeks,
mangrove fringe, oyster reefs and shell banks, soft sediments, artificial reefs, coral reefs and
hard/live bottom (SAFMC 1998).

There is potential for all life stages of varying species in the snapper-grouper complex to be
present in or adjacent to the project area.

Biscayne Bay, being a State-designated nursery habitat, meets the criteria for snapper-grouper
complex EFH-HAPC, as it is an important nursery that allows young life stages to grow to
maturity.

Highly Migratory Species

The east coast of Florida is a diversity hotspot for highly migratory, oceanic predators, which
include a variety of sharks, billfishes (Istiophoridae), and tunas (Thunnus spp. and Katsuwonus
pelamis) (Worm et al. 2003),. These highly migratory species are managed under the Highly
Migratory Species Management Unit, Office of Sustainable Fisheries, NMFS.
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Species including the sailfish (Istiophorus albicans) and the skipjack tuna may have adult and
juvenile life stages occur in the project area. Though predominately pelagic, open-ocean waters,
both skipjack tuna and sailfish are known to move inshore to spawn off the east coast of Florida
(NOAA Fisheries 2017). Other tuna and billfishes commonly occur further off the coast from the
project area.

Coastal sharks, including requiem sharks (Carcharhinus spp., Negaprion brevirostris,
Galeocerdo cuvier), hammerheads (Sphyrna spp.), nurse shark (Ginglymostoma cirratum), and
whale sharks (Rhincodon typus) occur in various life stages in bays, estuaries, and nearshore
shelf waters of east Florida. Some of these species are wide-ranging and loosely associated
with a variety of habitats, including soft bottom, hardbottom, and the water column. Others, and
in particular, the nurse shark, are closely associated with hardbottom habitats.

Table 2-3. Summary Table of Management Groups with Essential Fish Habitat in the
Project Area.

Species / : . ..
Managemen Common Name Scientific Name IF_,lfesta?es H_at?‘l_tat: U.t '"ﬁf
t Unit resen within Project Area
Bull shark Carcharhinus Juvenile / Coastal (ocean
leucas Adult inlets); Seagrass
Spinner shark t())arc_hqrhmus Neonate Coastal
revipinna
Caribbean reef Carchgrh/nus All Coastal
shark perezi
Negaprion Juvenile / .
Lemon shark breviorsiris Adult Coastal; Seagrass
Sandbar shark Carcharhinus Adult Coastal
plumbeus
i Galeocerdo Neonate /
Highly Tiger shark . Juvenile/ | Coastal
Migratory cuvier Adult
Species ] .
Blacktip shark Carcharhinus Juvenile / Coastal; Hardbottom
P limbatus Adult (Reef)
Great hammerhead | Sphyrna All Coastal
shark mokarran
Scalloped Sphvrna lewini Juvenile / Coastal; Mud;
hammerhead shark | 2P Adult Seagrass

Nurse shark Ginglymostoma Juvenile / Coastal; Hardbottom;

cirratum Adult Seagrass
Whale shark Rhincodon typus | All Coastal
- Istiophorus Juvenile /
Sailfish platypterus Adult Coastal
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Species / . . -
Managemen Common Name Scientific Name EEEEEs H_abl_tats U.t"'zed
t Unit Present within Project Area
Skipjack tuna Katsuvyonus Adult Coastal
pelamis
Hermatypic Stony i )
Coral Reef, | Corals (var. spp.) Hardbottom
Coral Octocorals (var
Colony, and spp.) ' - - Hardbottom
Live / Pp-
Hardbottom Phragatopoma Hardbottom; Sand
Worm Reefs ; - .
lapidosa (Unconsolidated)
Coastal; Mangrove;
Brown Shrimp Farfantepenaeus All Wetland; Seagrgss;
aztecus Unconsolidated;
Hardbottom (Reef)
Coastal; Mangrove;
Penaeid : : Litopenaeus Wetland; Seagrass;
Shrimp White Shrimp setiferus Al Unconsolidated;
Hardbottom (Reef)
Coastal; Mangrove;
Pink Shrimp Farfantepenaeus All Wetland; Seagrfass;
duorarum Unconsolidated;
Hardbottom (Reef)
Hardbottom (Reef);
Spiny Lobster Panulirus argus All Seagrass; Mangrove;
Spiny Unconsolidated
Lobster Scvilarides Hardbottom (Reef);
Slipper Lobster noé/ifer All Seagrass; Mangrove;
Unconsolidated
Coastal;
Cobia CR:;gé/E;ntron All Unconsolidated;
Hardbottom
Coastal Scombrus Coastal;
Migratory Spanish Mackerel All Unconsolidated;
. maculatus
Pelagics Hardbottom
. Scomberomorus Coastal; . .
King Mackerel cavalla All Unconsolidated;
Hardbottom
Snapper- Coastal; Mangrove;
PP Reef Fishes (var. Wetland; Seagrass;
grouper - - . .
c spp.) Unconsolidated;
omplex

Hardbottom (Reef)
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Fish Resources

The diverse assemblage of fishes found in and adjacent to the ROl 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 bay and
ocean waters, targets species such as 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), barracuda (Sphyraena barracuda), spadefish
(Chaetodipterus faber), spiny lobster, and triggerfish (Ballistidae) (National Park Service 2014).

Commercial fishing also occurs in both bay and ocean waters, and targets numerous species
including invertebrates (lobster, blue crabs, stone crabs, and bait shrimp), food fish (typically
members of the snapper/grouper complex, 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))
(NPS 2014).

Tropical and subtropical fish utilize coral reef, shallow bank, seagrass, and mangrove habitats
as nursery and spawning grounds throughout the region. Fishes and marine invertebrates
depend on healthy habitats throughout their lives for survival, and they are vulnerable to habitat
degradation and other anthropogenic impacts associated with overexploitation, climate change,
and poor water quality. Additionally, an introduced species, lionfish (Pterois volitans, Pterois
miles), a predatory fish originally from the Indo-Pacific, has numerous large, venomous spines
along many of its fins, leaving it virtually predator-free as an adult in local waters. It grows up to
18 inches in length, and is a generalist predator. It also has a fast reproductive rate, and has
become an increasing problem since first spotted in local waters in the early 2000s, as it
competes directly with local fish for food and eats local fish also, inhibiting recovery of larger
species by eating their juveniles. They are multiplying rapidly in local waters, and there is no
take limit for lionfish. They are edible, and human consumption is encouraged.

Aquatic Preserves are designated as Outstanding Florida Waters under 62-302.700 Florida
Administrative Code (FAC) and provide protection to Florida’s valuable aquatic natural
resources and cultural heritage. There are 41 aquatic preserves in Florida.

Commercial Fisheries

Miami-Dade commercial fisheries are of significant value to the economy — not only do fisheries
include charter fishing boats, it also includes fishermen that build their livelihood on their catch.
The largest and most valuable commercial fisheries are for spiny lobsters, followed by bait
shrimp, pink shrimp, and stone crab — depending on the year (Florida Fish and Wildlife
Conservation Commission 2017, 2018, 2019). The estimated value of all commercial fisheries
from 2017 — 2019 are $3,775,526 (2017), $4,543,901 (2018), and $3,185,224 (2019), indicating
a relatively stable industry in terms of estimated annual value (Florida Fish and Wildlife
Conservation Commission). Table 2-4 displays the top ten commercial fisheries landings for
MDC in 2017, 2018, and 2019 (Florida Fish and Wildlife Conservation Commission 2017, 2018,
2019).
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Table 2-4. Top Ten Commercial Fisheries Landings for Miami-Dade County in 2017 - 2019

SPECIES POUNDS TRIPS AYERAGE N vatog o
LOBSTER, SPINY 169,761 | 996 | $7.49 $1,271,190
SHRIMP, BAIT 273320 | 2,074 | $2.84 $777,433
SHRIMP, PINK 351,601 | 280 | $0.98 $345,307
BALLYHOO 343,003 | 138 | $0.76 $262,061
sor7 | SPINY,LOBSTER 24,446 | 141 $8.62 $210,758
CRAB, STONE, JUMBO CLAWS | 9,108 | 279 | $19.29 $175,678
CRAB, STONE, LARGE CLAWS | 6,878 | 298 | $13.36 $91,881
CRAB, BLUE (HARD) 30442 | 301 | $2.97 $90,391
MISC. FOOD FISH 27,266 | 124 | $3.23 $87,966
BAIT FISH 31,119 | 418 | $2.65 $82,351
LOBSTER, SPINY 382,007 | 1272 | $6.51 $2,488,350
SHRIMP, BAIT 138,395 | 1,492 | $3.00 $414,933
SHRIMP, PINK 216,745 | 243 | $1.07 $232,400
CRAB, STONE, JUMBO CLAWS | 8,103 | 346 | $23.90 $193,688
»org | CRAB. BLUE (HARD) 83515 | 558 | $2.18 $181,812
CRAB, STONE, LARGE CLAWS | 8299 | 370 | $19.75 $163,913
BALLYHOO 200,811 | 102 $0.81 $163,475
BAIT FISH 54275 | 525 | $2.08 $113,030
CRAB, STONE, MEDIUM CLAWS | 6,181 | 291 | $14.12 $87,256
SCAD, BIGEYE (GOGGLE EYE) | 4450 | 178 | $19.24 $85,607
LOBSTER, SPINY 197,140 | 864 | $7.39 $1,457,073
CRAB, STONE, JUMBO CLAWS | 10799 | 284 | $25.44 $274,683
SHRIMP, BAIT 79278 | 821 | $2.84 $225,444
CRAB, STONE, LARGE CLAWS | 9577 | 302 | $19.36 $185,435
sorg | BALLYHOO 401,224 | 91 $0.42 $168,220
BAIT FISH 49,558 | 476 | $2.70 $134,008
SCAD, BIGEYE (GOGGLE EYE) | 6956 181 | $12.75 $88,687
CRAB, STONE, UNGRD CLAWS | 5329 | 75 $15.53 $82,768
CRAB, STONE, MEDIUM CLAWS | 5,741 | 246 | $13.48 $77,382
CRAB, BLUE (HARD) 24170 | 307 | $2.77 $67,008
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Recreational Fisheries

Many finfish species of significant interest in the recreational fishery, are now considered
overfished. Targeted species in the recreational fishery include snappers and groupers, hodfish,
tarpon, bonefish, permit, and stone crab.

Snapper and Grouper

Snappers and groupers, managed by the SAFMC, 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 pounds; 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 pounds.

Methods to prevent overfishing and rebuild stocks include the use of protected areas and
stringent harvest regulations established by the SAFMC under the Snapper-Grouper Fishery
Management Plan for the South Atlantic Region. Of the recreationally fished species, 4 out of 5
grouper and 5 out of 6 snapper species are currently overfished. In 2007, one gag grouper was
landed for every ~1,566 person-hours of fishing effort in suitable grouper habitat and one black
grouper was landed for every ~1044 person-hours of fishing effort in suitable grouper habitat
(National Park Service 2014). In 2009, the average size of harvested gag grouper, red grouper,
lane snapper, and mutton snapper was each below the species” minimum legal size limit
(National Park Service 2014). Both snappers and groupers are typically fished as a food fish, as
their meat is edible and highly prized.

Hogfish

An economically important reef fish, hogfish are found in tropical and subtropical waters of the
Atlantic Ocean, Gulf of Mexico, and Caribbean. Hogfish rely on reef habitat for protection from
predators and for feeding on benthic invertebrates. They are a large species of wrasse, growing
up to 3 feet in length and up to 24 Ibs. in weight. They have a large, laterally compressed body
shape, with an elongated mouth which it uses to dig for prey, typically crustaceans, molluscs,
and sea urchins buried in or on the surface of the sand. Following a 30-40 day pelagic larval
phase, hogfish settlement occurs nearshore in shallow seagrass, reef, or estuarine habitats.
Hodgfish eventually move offshore and onto reef habitats. As protogynous hermaphrodites,
hogfish begin life as females and eventually mature into males (McBride and Johnson 2007).
Hogfish form social groups called harems, where one male will protect and spawn with a group
of females within his territory. Due to their life history characteristics and history of overfishing,
hogfish are vulnerable to overharvesting. In 2008, 28.4% of landed hogfish were under the legal
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size limit, indicating the population of larger fish is low (National Park Service 2014). Hogfish
today are considered overfished and are being managed to recover the population. Hogfish
meat is edible and they are typically fished as a food fish.

Tarpon

Biscayne Bay is a popular fishing area for tarpon, a large predatory fish growing up to 8 feet
long and a maximum weight of 280 Ibs. 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

Bonefish are a relative of the tarpon, and its scales and body shape are somewhat similar,
though it is much smaller, growing up to 41 inches in length and 19 Ibs. 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.

Permit

Permit fish are a larger fish, growing up to 4 feet in length and weighing up to 79 Ibs., 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.

Stone Crab (Menippe mercenaria)

Stone crabs are 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.

There are a number of species that are present in Biscayne Bay, but that have not been
discussed. See Appendix D for a table showing fishes that occur in the bay.

2.10 BENTHIC RESOURCES
Definition of Resource

Benthos include organisms living near, in, or on the bottom sediments of the various
waterbodies included in the present study. This study mostly focuses on the benthos living in
Biscayne Bay. Although the area along Biscayne Bay from the Broward County line through the
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City of Miami is heavily impacted by adjacent urban development, benthic communities exist
and are dominated by seagrasses intermixed with calcareous green algae. Development along
Biscayne Bay south of the City of Miami grades from suburban to agricultural to park land where
much of the natural mangrove wetlands are still intact along the western shore and eastern
barrier islands because they lie within Biscayne National Park. Benthos in Biscayne Bay include
highly motile forms such as flounder, spiny lobster, semi-motile forms capable of relocating
short distances in response to changes in their environment, such as hard clams and
polychaetes, to sessile invertebrates that remain in place all their adult lives, such as oysters.
For purposes of this study, most of these communities are estuarine.

The freshwater entering the Bay can result in somewhat lower salinities in Bay waters compared
to ocean water outside the Bay. The incoming fresh water is also typically nutrient rich,
improving productivity in the Bay, although in modern times excess nutrients present in such
waters contribute to negative impacts to the benthic ecosystem as described in the water quality
section of this EIS. Due to the s