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ESSENTIAL FISH HABITAT ASSESSMENT  

1.0 INTRODUCTION 
 
The purpose of this document is to present the findings of the Essential Fish Habitat 
(EFH) Assessment conducted for the proposed improvements to I-595 as required by 
the Magnuson-Stevens Fishery Conservation and Management Act of 1976, as 
amended through 1996 (Magnuson-Stevens Act).  The 1996 amendments to the 
Magnuson-Stevens Act set forth a number of mandates for the National Marine 
Fisheries Service (NMFS), eight regional Fishery Management Councils (FMCs), and 
other federal agencies to identify and protect important marine and anadromous fish 
habitat.  The FMCs, with assistance from NMFS, are required to delineate EFH for all 
managed species.  Federal action agencies that fund, permit, or carry out activities that 
may adversely impact EFH are required to consult with NMFS regarding the potential 
effects of their actions on EFH and to respond in writing to the NMFS’s 
recommendations. 
 
Project specific consultations may be abbreviated or expanded depending on what 
degree the action may adversely impact EFH.  Abbreviated consultations are used with 
impacts that are expected to be minor.  As the net impacts associated with this project 
are expected to be minor, an abbreviated consultation is anticipated. 
 
The objectives of this EFH Assessment are to describe how the actions associated with 
the proposed improvements to I-595 may affect EFH designated by the NMFS and 
South Atlantic FMC for the area of influence of the project.  The EFH identified in 
Fishery Management Plan Amendments of the South Atlantic FMC includes estuarine 
areas, estuarine emergent wetlands, estuarine scrub/shrub mangroves, submerged 
aquatic vegetation, oyster reefs and shell banks, intertidal flats, palustrine emergent and 
forested wetlands, aquatic beds, and estuarine water column. 
 
The areas of influence of the project are the existing I-595 limited access right of way 
that crosses the South Fork New River and is immediately adjacent to Broward County 
Park and Recreation Department’s Pond Apple Slough Natural Area, and the North New 
River Canal between US 441/SR 7 and the South Florida Water Management District 
(SFWMD) G-54 salinity control structure.  This EFH Assessment includes a description 
of the proposed action; an analysis of the direct, secondary, and cumulative effects of 
the proposed action on EFH for the managed fish species and their major food sources; 
and proposed mitigation measures to minimize expected project effects.  
 
Figure 1-1 shows the project location and limits of the I-595 PD&E Study. 
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2.0 PROJECT DESCRIPTION 

The I-595 PD&E Study is a continuation of the I-595 Master Plan Study completed in March 
2003.  The Master Plan produced a Locally Preferred Alternative (LPA).   Public comment 
on the LPA was received at a Public Hearing conducted on November 16, 2000, the LPA 
was adopted by the Broward County Metropolitan Planning Organization (MPO) on January 
7, 2003, and subsequently was approved by the Federal Highway Administration (FHWA). 
The major components of the LPA that emerged from the Master Plan process include the 
following features. 

• Reversible lanes at grade level serving express traffic from I-75 to east of SR 7 
• Continuous connection of SR 84 between Davie Road and SR 7 
• Collector-Distributor (C-D) system between Davie Road and I-95 
• Two-lane off-ramps, as needed 
• Braided interchange ramps to eliminate mainline weaving segments 
• Combined ramps and cross-street bypasses to reduce congestion 
• A westbound to northbound (WB-NB1) on-ramp at Florida’s Turnpike 
• Modifications to the I-595/Florida’s Turnpike interchange 
• Transit element, such as a commuter rail, integrated into the corridor (with details of the 

concept to be developed in a separate study) 
 
Fifteen different build alternatives were evaluated during Tiers 1 and 2 of the Master Plan 
Study.  The LPA consists of an integrated set of projects.  This integration would be 
compromised if alternatives analyses for the individual projects resulted in design concepts 
that would necessitate a revisited corridor planning effort.  Therefore, the I-595 Master Plan 
LPA served as the base build alternative for the I-595 PD&E Study.   
 
The objective of the I-595 PD&E Study is to re-examine the original justifications for the 
Master Plan LPA to assure that federal, state and local policies enacted since initial 
development of the project concepts have been incorporated into its recommendations.  
The same is true of the design standards and technologies considered for application or 
implementation in the corridor.  Complementary projects, either in progress or completed 
since earlier studies of the I-595 corridor were concluded, have also been considered in the 
development of recommendations.  The detailed examination of these issues through the 
PD&E process assures that FDOT has identified the most cost-feasible, constructable 
improvements in the final recommended package.  In addition to preserving both local and 
state interests, the PD&E process satisfies National Environmental Policy Act (NEPA) 
procedures.  These measures are a prerequisite for receiving Location Design Concept 
Acceptance (LDCA) from FHWA, an essential step in qualifying for the federal funds 
needed to implement the proposed improvements.   

                                            
1
  Throughout this document the following conventions are used:  WB = westbound, NB = northbound, EB = eastbound 

and SB = southbound.  Directional movements are written as shown in the following example:  “ . . . westbound to 
northbound travel . . . “ will be written as “. . . WB-NB travel . . . “ 
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2.1 PROJECT LOCATION 
 
The I-595 corridor is located in central Broward County, Florida. The western study limits 
are the I-75/Sawgrass Expressway interchange (Mile Post 0.592); the eastern study limits 
are the I-95 interchange (Mile Post 10.407).  The total project length is approximately 10 
miles.  The I-595 corridor passes through or lies immediately adjacent to six governmental 
jurisdictions:  the Cities of Sunrise, Davie, Plantation, Ft. Lauderdale and Dania, as well as 
unincorporated areas of Broward County. 
 

Unlike most interstate corridors in Florida, the majority of the I-595 corridor is comprised of 
two facilities:  I-595 and SR 84.  The I-595 portion of the corridor is a six-lane, limited 
access facility.  In addition to interchanges with the two freeway systems at each end of the 
study corridor, there are nine other interchanges along the corridor at the following 
crossroads:  SW 136th Avenue, Flamingo Road (SR 823), Hiatus Road, Nob Hill Road, 
Pine Island Road, University Drive (SR 817), Davie Road, Florida’s Turnpike (SR 91), and 
SR 7 (US 441). 
 
The SR 84 portion of the corridor lies both north and south of the I-595 mainline.  The two 
lanes north of the mainline operate one-way WB while the two lanes south of the mainline 
operate one-way EB.  In the area west of the I-75 interchange and continuing east to Davie 
Road, the SR 84 lanes serve as a collector-distributor system to the I-595 mainline.  The 
SR 84 system is suspended through the I-595 interchanges with Florida’s Turnpike and SR 
7.  East of the SR 7 interchange, the SR 84 and I-595 rights of way separate.  The SR 84 
alignment veers to the northeast and the I-595 alignment continues nearly due east.   
 
2.2 NEED FOR IMPROVEMENT 
 
The various improvements that comprise this project address a number of state, regional 
and corridor-specific needs.  The following sections summarize the need for the proposed 
improvements.  A more detailed discussion of the project justification is provided in Section 
3.0 NEED FOR IMPROVEMENTS of the PD&E Study’s accompanying Preliminary 
Engineering Report (PER).   
 
2.2.1 Statewide Needs 
 

The improvements proposed for the I-595 corridor are directly related to the FDOT Mission 
Statement. 

Florida will provide and manage a safe transportation system that 
ensures the mobility of people and goods, while enhancing economic 
competitiveness and the quality of our environment and communities. 
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The proposed improvements to the I-595 corridor are directly related to the four goals that 
FDOT has adopted as its means of carrying out this Mission Statement. 

1. Safe Transportation – The proposed improvements will enhance the safe operation 
of the corridor by increasing the number of persons, vehicles and travel modes that it 
can accommodate.  This is an asset to residents, visitors and commerce. 

2. System Management – The proposed improvements expand the service life of the 
corridor, expanding upon the original vision for whom and how the corridor operates to 
serve the Southeast Florida traveling public.   

3. Economic Competitiveness – Because of its critical location in the center of Broward 
County and its proximity to a wide range of other major modes, such as the Port 
Everglades, Ft. Lauderdale-Hollywood International Airport, Florida East-Coast Rail 
Line and Tri-County Commuter Rail, as well as its connection to the region’s major 
north-south expressways and principal highways, improvements to the I-595 corridor 
are a boost to the state and regional economic competitiveness in the global market. 

4. Quality of Life – The proposed improvements to the I-595 corridor have been 
developed in a manner that ensures that the qualities of life that are of value to Florida 
citizens are sustained:  preserving parklands, protecting sensitive wetlands and taking 
appropriate measures to mitigate any environmental impacts that may occur. 

 
2.2.2 Regional (Areawide) Needs 
 
There are a number of regional issues that serve to justify implementation of the proposed 
I-595 improvements.  These regional issues include system linkages; transportation 
demand; federal, state and local authorities’ support for the project; social demands and 
economic development; and modal interrelationships.   
 
System Linkages 
 

Within Dade, Broward and Palm Beach Counties, the I-595 corridor is the only east-west 
freeway providing connections to all of the region’s principal north-south corridors, as well 
as freeways beyond the region’s boundaries.  West of the I-75/Sawgrass Expressway, 
I-595 becomes I-75, with direct connections to the population centers along the Gulf Coast.  
This linkage is important for many reasons. 

• I-595 plays an important role in the distribution of products, both within the Southeast 
(SE) Florida area and between the region and other areas of the state and nation. 

• I-595 is a critical link between other components of the Florida Intrastate Highway 
System (FIHS) network, such as US 27 (located west of the project corridor), Sawgrass 
Expressway, I-75, Florida’s Turnpike and I-95.  It is also an important link to Strategic 
Intermodal System (SIS) network components for other travel modes:  freight and 
passenger rail, port, aviation and intercity bus.  These linkages work to ensure an 
efficient transportation network. 
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• I-75 is an important facility in the area’s emergency evacuation plans.  Fox Trail 
Elementary School (1250 Nob Hill Road, Davie) is a designated emergency shelter and 
is located within one block of the corridor.  I-595 is also a primary route for departure 
from the SE Florida area, while avoiding the coastal region.   

 
Transportation Demand 
 
Level of Service analyses were performed on Base Year 2002 (existing) travel conditions 
within the I-595 corridor.  They examined each of the system’s operating elements:  
mainline sections, mainline/ramp merge and diverge points, weave sections, ramps, and 
ramp/crossroad intersections.  Table 2-1 identifies those elements of the project found to 
have volumes that resulted in less than acceptable levels of service, based on the local 
jurisdictions’ adopted minimum standards.  

Details of the levels of service assessment are provided in Section 6.0 TRAFFIC of the 
PER.  Analysis of the traffic volumes forecast for the future years of this project (Year 2014 
as the Year Open of proposed improvements and Year 2034 as the Design Year) showed 
that these deficiencies would only worsen in future years.  Therefore, any degree of 
additional capacity that the corridor can contribute to the total system capacity will improve 
the responsiveness of the entire SE Florida regional transportation network to meet the 
needs of the motoring public. 
 
Federal, State or Local Governmental Authority 
 
It is important that any publicly-funded transportation project have the support of the public 
agencies charged with reviewing, approving, constructing and/or financing it.  For a project 
on the interstate system, such as I-595, these agencies exist at the local, state and federal 
levels. 
 
Local support for the I-595 PD&E Study and its related physical improvements are 
coordinated through the Broward County MPO.  The Broward County MPO 2030 Long-
Range Transportation Plan shows that the elements of the Master Plan-defined LPA are 
included.   
 

Project #44 on the list of Cost-Feasible Highway Projects is broken down into two separate 
projects. 

– The first is a 10-mile segment of I-595, from I-75 to SR 7, and includes adding 
reversible lanes in the median area.  

– The second is a 14-mile segment of I-595, extending from I-75 to US 1. 
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Table 2-1  Corridor Elements Below Adopted Level of Service (LOS) Standards 

System Component:  Direction of Travel 
  Element Location 

AM Peak 
Hour LOS

 
PM Peak 
Hour LOS

 

Mainline I-595:  EB 
� Viaduct between I-95 and SR 7/Florida’s Turnpike 

 

F 

 

 

I-595 Mainline/Ramp Merges & Diverges:  EB 
� SR 7 – Diverge 
� Florida’s Turnpike – Merge 
� SR 7 – Merge

 1
 

I-595 Mainline/Ramp Merges and Diverges:  WB 
� SR 7, from NB mainline – Merge 
� SR 84/Davie Road, from C-D Rd

 2
 – Merge 

� SW 136
th
 Avenue – Diverge 

 
F 
F 
F 
 
 

E 

 

 
 
 
 
 

F 
F 
E 

Mainline Weave Analyses:  I-595 EB 
� Between 136

th
 Ave and Flamingo Rd 

� Between Flamingo Rd and Hiatus Rd 
� Between Hiatus Rd and Nob Hill Rd 
� Between Nob Hill Rd and Pine Island Rd 
� Between Pine Island Rd and University Dr 

 
E 
F 
F 
F 
F 

 
 
 
 

E 
F 

Mainline Weave Analysis:  I-595 WB 
� Between Florida’s Turnpike and Davie Rd 
� Between University Dr and Pine Island Rd 
� Between Pine Island Rd and Nob Hill Rd 
� Between Nob Hill Rd and Hiatus Rd 
� Between Hiatus Rd and Flamingo Rd 
� Between Flaming Rd and SW 136

th
 Ave 

 
E 
E 
F 
E 
E 

 
F 
F 
F 
F 
F 
E 

Ramp Levels of Service 
No ramps had substandard levels of service 

 
 

 
 

SR 84 /Crossroad Intersections:  EB 
� Nob Hill Rd 
� Pine Island Rd 
� University Dr 
� Davie Rd 
SR 84/Crossroad Intersections:  WB 
� SW 136

th
 Ave 

� Pine Island Rd 
� Davie Rd 

 
F 
F 
E 
E 
 
 
 
 

 
 
 
 
 
 

E 
F 
E 

1. Highway Capacity Manual Methodology recommends analyzing upstream and downstream basic freeway segments 
when there is an Add/Drop lane design on the ramp 

2. C-D Road – Collector Distributor System developed using segments of parallel SR-84 and braided ramps 
between I-595 and SR 84 
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The South Florida Water Management District (SFWMD) has also been a partner in the 
development of this project.  Throughout the development of proposed improvements, the 
FDOT worked closely with the SFWMD to ensure that their concerns were addressed in the 
design of project alternatives.  From relocation of ramps and roadways to measures taken 
to mitigate such unavoidable impacts as stormwater retention and noise, SFWMD staff 
comments and concerns are reflected in designs throughout the corridor. 
 
At the state level, the proposed improvements within the I-595 corridor are addressed in 
two different plans, one for each of the major corridor designations, FIHS and SIS.  The 
FDOT prepared a comprehensive long-range plan for the FIHS network in 2000 with a 
planning horizon of 2020, with updates in 5-year cycles.  The FDOT published its revised 
FIHS 2025 Cost-Feasible Plan Update in 2003.  A number of the elements of the I-595 
improvements package were retained in the state’s FIHS Cost-Feasible Plan:  the mainline 
reversible lanes, improvements to SR 84 EB and WB, and interchange improvements at 
SR 7, Florida’s Turnpike and I-95. 
 
The I-595 corridor is a Designated SIS Highway Corridor link of the state’s Strategic 
Intermodal Transportation network.  All components of the I-595 improvements package 
are included in the SIS “Unprogrammed Project Needs” list, published in early 2005, 
divided into eight separate project packages.  Seven of these packages reference the 
Broward County MPO’s Long Range Plan as the source of the project listing.  The eighth 
package refers to a recently completed Intelligent Transportation Systems (ITS) study, 
FDOT District 4’s 10-Year ITS Cost Feasible Plan.  The revised listing of SIS projects is 
anticipated to be published late in 2005.  This listing will also include the proposed corridor 
improvements. 
 
Federal agencies have also been involved in the development of the proposed 
improvements.  In addition to FHWA, which has been involved with the project since its 
earlier Master Plan phase, several federal agencies have had opportunities to comment on 
the project.  Because the New River, which lies north of SR 84 within the limits of the 
project, is a navigable waterway through much of the corridor, FDOT has also met with the 
U.S. Coast Guard to receive their input regarding the design and location of ramps and 
structures that overpass the river. 
 
Social Demands and Economic Development  
 
The I-595 PD&E Study maximizes the capacity of the corridor within the existing rights of 
way to the greatest extent feasible.  Acquisition of additional rights of way has been 
restricted to very narrow confines.  The directive to minimize acquisition of right of way 
worked to protect the Section 4(f) lands and the pristine waters and sensitive environmental 
features adjacent to the corridor.  The protection of the natural assets of SE Florida 
enhances the area’s attractiveness to potential business interests, developers and visitors. 
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Modal Interrelationships  
 
The LPA for the I-595 corridor that emerged from the Master Plan study introduced several 
multimodal features into the I-595 corridor:  light rail transit (LRT), special use lanes, 
integration with transit lines on crossroads, and non-motorized travel.  Utilizing a 
comprehensive multimodal planning approach in these I-595 corridor studies will enable 
optimum performance to be derived from all parts of the system, balancing the needs of the 
various travel modes while minimizing their collective impacts. 

 
2.2.3 Project Corridor Needs 
 
In addition to the statewide and regional benefits of implementing the proposed corridor 
improvements, there are benefits that are specific to the corridor.  These include reductions 
of incident-related delay and design solutions for the existing interchange design 
deficiencies and unsafe weaving and merging conditions within the project corridor. 
 
2.3 EXISTING ROADWAY CHARACTERISTICS 

 
I-595 is a limited access facility that runs in an east-west direction with a posted speed of 
65 miles per hour (mph). I-595 is an integral part of the FIHS and SIS through its functional 
classification as a limited access expressway. There are one-way frontage roadways 
(SR 84) on the north and south sides of the mainline between SW 136th Avenue and Davie 
Road.  SR 84 is functionally classified as a one-way collector with a posted speed of 50 
mph.  Florida’s Turnpike, a major north-south intersecting highway, is a six-lane freeway toll 
facility, three lanes in each direction, with a posted speed of 65 mph.   
 
2.3.1 Typical Sections 
 
The I-595 corridor has four main typical sections which are described below.  The following 
are their limits. 
• Typical Section 1 SW 136th Avenue to University Drive 

• Typical Section 2 University Drive to Florida’s Turnpike 

• Typical Section 3 Florida’s Turnpike to west of SR 7 

• Typical Section 4 West of SR 7 to I-95 

 
Typical Section 1 – SW 136th Avenue to University Drive 
Typical Section 1 includes a 64-foot median, 10-foot paved inside and outside shoulders 
(12-foot overall width), and three general purpose (GP) lanes in each direction.  There are 
one or two auxiliary lanes between each pair of successive interchanges.  Guardrails are 
located on the outside of the travel lanes to protect motorists in sections with high fill, while 
barrier walls are located on areas where mechanically stabilized earth (MSE) retaining 
walls are used.   
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Typical Section 1 has a frontage road system, SR 84, on the north and south sides of the I-
595.  SR 84 is a two-lane, one-way pair that acts as a collector/distributor (C-D) roadway to 
I-595.  When I-595 was planned, the SR 84 right of way served as the original working 
alignment for the new Interstate connector.  Typical Section 1 is depicted in Figure 2-1. 
 
Typical Section 2 - University Drive to Florida’s Turnpike 
Typical Section 2 is similar to Typical Section 1, except that its median width is 68 feet (see 
Figure 2-2).  The I-595 mainline has a frontage road system (SR 84) on its north and south 
sides along most of its length, from University Drive to Davie Road.  
 
Typical Section 3 – Florida’s Turnpike to West of SR 7 
Typical Section 3 has median and inside shoulder widths that vary.  This variability is due to 
a restriping project, completed in 2002, that created an additional WB auxiliary lane on 
I-595.  The mainline alignment is on curve and superelevated through much of this area.  
No frontage roads are present along this section of I-595.   One or two auxiliary lanes are 
present between interchanges in both directions.  Typical Section 3 is shown in Figure 2-3. 
 
Typical Section 4 – West of SR 7 to I-95 
I-595 is on bridge structure through much of this area.  Typical Section 4 area has a varying 
median width and 3-foot inside shoulders that resulted from the 2002 restriping project 
described above.  Three general purpose and two auxiliary lanes are present within this 
segment of I-595; no frontage roads present (see Figure 2-4).  East of SR 7, SR 84 
resumes its original alignment north of – and separate from – the I-595 mainline.   
 
2.3.2 Right of Way 
 
Between SW 136th Avenue and Pine Island Road, I-595 and its adjacent frontage roads lie 
within a 324-foot right of way.  Between Pine Island Road and Davie Road, where the 
frontage road terminates, the right of way varies in width up to 500 feet.  Following the 
I-595 right of way east from Davie Road, it widens to as much as 1,800 feet in the vicinity of 
the SR 7 interchange, then narrows to 360 feet west of I-95.  East of the I-95 interchange, 
the I-595 right of way narrows to a minimum of 155 feet. 
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2.3.3 Intersections and Signalizations 
 
There are 14 signalized intersections within the corridor under the control of the Broward 
County Traffic Engineering Division. The following intersections were evaluated as part of 
this study.  Each of the signals is actuated.  The cycle lengths vary from 80 seconds to 150 
seconds. 
 

• SR 84 EB at SW 136th Avenue • SR 84 WB at SW 136th Avenue 

• SR 84 EB at Flamingo Road • SR 84 WB at Flamingo Road 

• SR 84 EB at Hiatus Road • SR 84 WB at Hiatus Road 

• SR 84 EB at Nob Hill Road • SR 84 WB at Nob Hill Road 

• SR 84 EB at Pine Island Road • SR 84 WB at Pine Island Road 

• SR 84 EB at University Drive • SR 84 WB at University Drive 

• SR 84 EB at Davie Road • SR 84 WB at Davie Road 

 
2.4 ALTERNATIVE ANALYSIS 

 
The Master Plan LPA was developed with a Design Year of 2020.  The primary objective of 
the alternative analysis phase was to refine the LPA as necessary to satisfy future travel 
demand to a Design Year of 2034.  The LPA was updated to include changed conditions 
within the corridor that have occurred since the Master Plan Study was completed.  In 
addition, the LPA was refined to reflect comments received at public workshops, as well as 
an extensive Value Engineering/Design Review (VE/DR) process conducted during the 
PD&E Study.  The following are critical elements that were considered during the 
refinement of the Master Plan LPA.   
 

PD&E Study Design Year 2034 
The Master Plan LPA was developed with a Design Year of 2020; the PD&E Study 
Design Year is 2034.  The LPA was refined to accommodate traffic growth for an 
additional 14 years that required additional auxiliary lanes and ramp widening at 
select locations. 
 
North New River Greenway 
Broward County is developing the North New River Greenway, a shared-use 
bicycle/pedestrian trail, extending from Markham Park, west of I-75, to SR 7.  A 
portion of the Greenway between Davie Road and SR 7 was relocated to the north 
side of the corridor as part of the I-595 improvements due to conflicts associated 
with modifications to the SR 84 alignment in that area.  
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Sewell Lock Park 
The historic Sewell Lock Park, located on the North New River Canal along the 
north side of I-595 immediately west of Davie Road, presented an obstacle for the 
proposed LPA improvements in that area.  The Master Plan LPA will impact the park 
and possibly create Section 4(f) involvement.  To avoid impacts to the park, the 
alignment of the proposed braided ramps and typical sections for SR 84 and the on- 
and off-ramps between University Drive and Davie Road were modified. 
 
Florida Power and Light (FP&L) Substation 
The existing FP&L substation, located on the south side of I-595 west of Davie Road 
and across from Sewell Lock Park, extends into the SR 84 right of way.  The Master 
Plan LPA most likely will require relocation of the substation.  The roadway typical 
section and alignment in this area were adjusted to avoid impacts to the FP&L 
substation. 
 
Central Broward East-West Transit Alternatives Analysis 
Since the Master Plan Study, FDOT has initiated the Central Broward East-West 
Transit Alternatives Analysis.  As a result of that study, the Broward County MPO 
endorsed the I-595 corridor in its meeting of April 14, 2005 as the preferred location 
for the East-West Transit Alignment.  At the same time, the MPO identified light rail 
as the preferred transit mode.  The preliminary transit concept provides for elevated 
light rail within the I-595 corridor between SW 136th Avenue and SR 7.  The Master 
Plan LPA had proposed the transit alignment be elevated within the I-595 corridor as 
well, but placed it south of both I-595 and SR 84.  Extensive coordination with transit 
officials has continued throughout the PD&E Study process to accommodate the 
potential transit alignment within the I-595 corridor. 
 
Value Engineering/Design Review Process 
As part of the PD&E Study design analysis, a comprehensive VE/DR Team was 
assembled, composed of senior staff from FDOT District 4, Broward County, 
Florida’s Turnpike Enterprise and specialty consultants.  The purpose of the VE/DR 
Team was to conduct detailed design reviews of the design alternatives at critical 
stages of the refinement process to assure that the project remained cost effective, 
constructable and made the most efficient uses of existing rights of way.  The 
refinements to the LPA that emerged from the first four week-long VE/DR 
workshops were incorporated into a single PD&E design concept, Alternative 1A.   

 
As the VE/DR alternative was developed further, it became apparent that extensive right-of-
way acquisitions would be needed to construct the transit line along the south side of 
SR 84.  As a result, the project team developed three additional concepts.  The alternatives 
were developed in coordination with the transit study consultants, local municipalities and 
stakeholders, FHWA and the VE/DR Team.  The three alternatives were designated as 
Alternatives 1B, 2A and 2B.  The three alternatives maintained the basic design 
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components of the Master Plan LPA (reversible lanes, auxiliary lanes, braided ramp 
systems, etc.) but made more efficient use of the space available within the existing 
corridor right of way. 
 
A comparative analysis of the four design alternatives was performed that evaluated each 
build alternative using such criteria as traffic service; preliminary engineering, 
environmental and socio-economic impacts; and costs.  Based on this analysis, 
Alternatives 1A and 2B were considered "fatally flawed" and eliminated from further 
consideration.  The Concept Plans for all of the alternatives evaluated, including the No 
Build Alternative, are presented in Appendix D – Alternative Concept Plans of the PER.   
 
Selection of the alternative for which LDCA will be sought from FHWA will be made after 
receiving public input during the I-595 PD&E Public Hearing in December 2005. 
 
2.5  PROJECT ALTERNATIVES 

 
The following section describes the primary characteristics of the No Project Alternative 
and the two design concepts, Alternatives 1B and 2A. 
 
2.5.1 No Project Alternative 
 
The No Project Alternative entails maintaining the existing I-595 corridor without 
implementing capacity, operational or safety improvements, except for those already 
funded and included in the Broward County MPO’s 2005/06 – 2009/10 Transportation 
Improvement Plan.  The following is a summary of the key corridor characteristics. 
 
• Three general purpose lanes with paved inside and outside shoulders per direction, 

separated by either a 64-foot or 68-foot grass median 

• One or two auxiliary lanes between each pair of interchanges 

• SR 84, configured as a two-lane one-way pair, with WB lanes north of the mainline and 
the North New River Canal and EB lanes south of the mainline; extends from SW 136th 
Avenue to Davie Road; has a design speed of 50 mph (e max = 0.10); has an open 
drainage; serves as I-595 C-D system 

• No frontage road  between Davie Road and SR 7; east of SR 7, both EB and WB lanes 
of SR 84 on the north side of the mainline and the North New River Canal, following its 
original alignment – separated and apart from the I-595 right of way 
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• Tight diamond with frontage road interchange configuration at the following crossroads: 

▫ SW 136th Avenue ▫ Pine Island Road 

▫ Flamingo Road ▫ University Drive 

▫ Hiatus Road ▫ Davie Road 

▫ Nob Hill Road  

 
• Two flyovers at the University Drive interchange carrying SB-EB and NB-WB 

movements 

• 70 mph design speed on mainline; 50 mph design speed on ramps 

The consequences of selecting the No Project Alternative include the acceptance of 
increased traffic congestion that will result from the increased travel demand associated 
with the continued significant growth of SE Florida that is expected to occur over the next 
20 years.  By contrast, the advantages of the No Project Alternative include no additional 
costs, other than maintenance of the existing facility; no need for acquisition of additional 
rights of way for construction of retention/detention ponds that will be needed for additions 
to the impervious areas within the corridor limits; and no impacts to traffic or surrounding 
neighborhoods as a result of construction activities. 
 
The No Project Alternative remains under consideration throughout the study process to 
provide a baseline for comparison with project design alternatives.   
 
2.5.2  Design Alternatives 
 
The improvement alternatives initially proposed for the I-595 corridor during the 2003 
Master Plan and further developed through this PD&E Study process, have a number of 
design elements.   
 

• Mainline I-595 • Pedestrian and Bicycle Facilities 

• Mainline I-595 Interchanges • I-595/Florida’s Turnpike Interchange 

• Reversible Lanes • Florida’s Turnpike Mainline 

• Reversible Lane Interchanges • Transit Facilities 

• SR 84 • Pond Apple Slough 

 
Common elements of the design alternatives are discussed below and are followed by a 
discussion of the unique elements of each design alternative.  In general terms, Alternative 
1B proposes constructing the new reversible lanes at grade level within the median of the 
I-595 corridor.  In Alternative 2A, the reversible lanes would be elevated above the existing 
I-595 mainline median area. 
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Shared Design Alternative Design Features 

 

Mainline I-595 – Each of the design alternatives preserves the existing I-595 mainline 
general purpose lanes in their present location through much of the corridor, 34 feet left 
and right of the centerline of construction.  Where needed, an additional auxiliary lane is 
proposed so that two auxiliary lanes per direction are provided between each pair of 
successive interchanges within the corridor.  Mainline design speeds of 70 mph are also 
preserved. 
 
Mainline I-595 Interchanges – Major improvements are proposed for the mainline 
interchanges to eliminate friction in the outer lanes caused by merge, diverge and weaving 
segments along the mainline.  This will be accomplished by introducing braided ramps, a 
design feature that eliminates ramps by combining ramp movements and reversing the 
typical on-ramp/off-ramp sequence usually found between successive interchanges.  The 
proposed improvements will either eliminate mainline weaving segments altogether or 
relocate them to the frontage roads where any delays would not impact mainline traffic flow.   
 
All ramps will be of parallel type, with auxiliary lanes beginning/ending at the ramp gores.  
This configuration will improve the operation of merge and diverge segments.  In addition, 
all ramps at interchanges within the study corridor will have 50 mph design speeds.   
 
In addition, the existing flyovers at the University Drive interchange will be reconstructed, 
moving them to allow widening of the median as needed to accommodate the reversible 
express lanes. 
 
Reversible Lanes – The reversible lanes will be located within the I-595 median area.  
Their horizontal and vertical alignments are to follow the existing I-595 alignment.  At the 
present time, it is envisioned that the reversible lane system will flow EB during the AM 
peak period and WB during the PM peak period, allowing a large percentage of long 
distance through traffic to be removed from the GP lanes and augmenting the number of 
lanes flowing in the direction of greatest demand. 
 
Reversible Lane Interchanges – Whether originating within the I-595 corridor only, as 
proposed under Alternative 1B, or within both the I-595 and Florida’s Turnpike corridors, 
as proposed under Alternative 2A, the median areas are to be widened to accommodate 
the reversible lane interchanges.  Two inside auxiliary lanes will be developed for access to 
the reversible lane system, separated from the mainline by a 4-foot buffer area.  Overhead 
Dynamic Message Signs (DMSs) are proposed to guide motorists into or away from the 
auxiliary lanes leading to the reversible lanes (depending on the time of day).  Opposing 
traffic will be prohibited from entering the reversible lanes by a series of gates that will 
extend from the inside barrier wall in the area of the auxiliary lanes.  Drop down safety nets 
are also proposed to further prohibit motorists from entering the reversible lanes in the 
wrong direction.  Barrier walls will be used along the I-595 mainline to eliminate clear zone 
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violations in the reversible lane interchange area.  
 
SR 84 – A number of factors make it impractical to maintain SR 84 as a rural (open 
drainage) facility.  These factors include limited rights of way, addition of mainline auxiliary 
lanes, proposed realignments of ramps, proposed addition or expansion of bicycle and 
pedestrian facilities, and potential impacts to the North New River Canal.  It is proposed 
that SR 84 be changed to a suburban facility with two 12-foot lanes per direction, 
installation of a Type F curb-and-gutter system on the outside and an 8-foot stabilized 
inside shoulder, of which 4 feet are paved.  The proposed use of a curb-and-gutter system 
accomplishes several things:  it allows the roadway drainage to be contained within the 
existing right of way; it allows for a pedestrian/bicycle path to be installed on the outside 
between Davie Road and SR 7; and it reduces clear zone requirements.  A guardrail will be 
installed in the WB direction along the curb and gutter to protect users from the drop off 
hazard associated with the canal.   
 
Additional rights of way are required along the north side of WB SR 84 for much of its 
length.  Meetings were held with SFWMD regarding this issue.  The SFWMD issued the 
following guidelines to be followed with respect to potential impacts to the North New River 
Canal. 

 
• If the roadway footprint is within the SFWMD right of way, a bulkhead constructed with 

sheet piling will be installed to prevent encroachment on the canal. 

• No reduction in the capacity of the canal cross section is permitted. 

• No change in the conveyance of the canal is permitted. 

• Sound walls may be installed on top of the bulkhead, but not within 100 feet of any 
bridge crossing the canal.   

 
The reconstructed SR 84 will be located at the same elevation as the existing facility.  It 
also will be located on the outside of I-595 mainline ramps and bypass ramps so that a 
continuous 4-foot undesignated bicycle lane can be maintained along the outside travel 
lane.  The single exception to this occurs between Pine Island Road and Nob Hill Road.   
 
As part of the SR 84 reconstruction, its intersections with SW 136th Avenue, Flamingo 
Road, Hiatus Road, Nob Hill Road, Pine Island Road, University Drive, and Davie Road will 
require reconstruction.   Elimination of WB SR 84 access across the canal to and from SW 
125th Avenue and Commodore Avenue will also be required, due to limited space between 
the widened I-595 mainline and the canal.   
 
Improvements are also proposed for the EB lanes of SR 84.  The improved EB lanes will be 
constructed at the elevation of the existing SR 84 Limited Access right-of-way line.  The EB 
lanes will also be located outside of the I-595 mainline ramps and bypass ramps.  This will 
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enable access to the many driveways along EB SR 84 to be maintained, as well as 
allowing a continuous 4-foot undesignated bicycle lane to be constructed along the outside 
travel lane.  At the present time, SR 84 ends a few hundred feet east of Davie Road, at 
which point EB traffic is forced onto the I-595 mainline.  Both of the design alternatives 
propose to extend SR 84 farther east, eliminating the need for frontage road traffic to use 
any portion of the I-595 mainline. 
 
Pedestrian/Bicycle Facilities – Broward County has designated the I-595 corridor as a 
major component of its Greenway system.  A bi-directional shared-use path is currently 
being designed (by others) that will be located on the north side of the North New River 
Canal between the western I-595 PD&E project limit and University Drive.  The path 
leaves the project corridor between University Drive and Davie Road, reentering it at Davie 
Road.  Between Davie Road and SR 7, it runs along the south side of the North New River 
Canal to SR 7.  Following discussion with County officials, FDOT has agreed to relocate the 
portion of Greenway between Davie Road and SR 7 to the north side of the canal as part of 
this I-595 PD&E project.   The relocation will eliminate potential conflicts with proposed 
ramps within the I-595/Florida’s Turnpike interchange.   
 
In addition to the Greenway, FDOT has requested that a 12-foot shared-use, bi-directional 
path be located along the outside of EB SR 84 (south of the mainline), between SW 136th 
Avenue and University Drive.  It will be constructed adjacent to the proposed curb and 
gutter.  The path will be narrowed to 6 feet between University Drive and Davie Road 
because of the limited right of way in front of an existing FP&L substation.  Four-foot 
undesignated bicycle lanes will also be incorporated into the design of the outside travel 
lane of SR 84 in both directions to accommodate advanced riders that currently use SR 84. 
 
Turnpike Interchange – A new WB-NB slip ramp is proposed for the northeast quadrant of 
the I-595/Florida’s Turnpike interchange.  Addition of the WB-NB ramp will remove WB-NB 
traffic volumes from the short weaving section where EB and WB I-595 volumes converge 
before separating to travel either NB or SB on Florida’s Turnpike.  Following the opening of 
the new ramp, a barrier wall will be placed along the existing weave section to prohibit 
vehicles from making unnecessary weaving movements.   
 
It also is proposed that the bridge carrying both EB-SB and WB-SB traffic between I-595 
and Florida’s Turnpike be reconstructed as a three-lane structure.  The new ramp structure 
will have a larger radius than the one it is replacing.  The Griffin Road SB off-ramp will be 
relocated farther north to accommodate the wider bridge.  It also is proposed that the 
existing NB-EB and NB-WB two-lane off-ramps be replaced with a single three-lane off-
ramp.  The NB and SB traffic will separate once away from the mainline.  This configuration 
will eliminate one of the two mainline exits to the Turnpike.   
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Pond Apple Slough – Both design alternatives propose widening the I-595 causeway 
structures over Pond Apple Slough between SR 7 and I-95.  This improvement will allow for 
the extension of SR 84 as far east as I-95.  The proposed design avoids wetland impacts to 
the fullest extent possible while providing the additional I-595 lanes needed to satisfactorily 
handle future traffic demand.  After careful study, it was determined that the least invasive 
solution would be to widen the existing structures to the inside as much as physically 
possible.  This approach minimizes widening to the outside and into the environmentally 
sensitive areas of Pond Apple Slough.   

 
Alternative 1B – At-Grade Reversible Lanes 

 
Mainline I-595 – Mechanically stabilized earthen barrier walls are proposed for use in 
areas where I-595 passes over cross streets.  Barrier walls along the outside shoulders will 
be required for much of the I-595 mainline because of clear zone violations and grade 
differentials between I-595 and SR 84.   
 
All entrance ramps along I-595 will be parallel type entrance ramps with a 50 mph design 
speed.  
 
Reversible Lanes – In Alternative 1B, the reversible lanes will be located at grade level 
within the I-595 median.  In this configuration, the proposed reversible lane facility will have 
two 12-foot lanes, with 10-foot paved shoulders on each side.  The reversible lanes will be 
physically separated from the I-595 GP lanes by median barrier walls that will drain to the 
outside through barrier wall inlets.   
 
Access to and egress from the reversible lanes will be limited to two points.  The western 
access point will be located between the SW 136th Avenue and Flamingo Road 
interchanges; the eastern access point will be located between Florida’s Turnpike and 
SR 7. 
 
Reversible Lane Interchanges – The auxiliary lanes constructed to provide connections 
between the I-595 mainline and the proposed reversible lanes will be separated from the 
mainline by a 4-foot buffer area.   
 
Turnpike Mainline – Alternative 1B has no significant impacts to the Florida’s Turnpike 
mainline alignment.  The proposed improvements will consist mainly of restriping, 
reconstructing ramp terminals, and widening to the outside of the NB Florida’s Turnpike 
lanes to accommodate the increased number of lanes on the proposed WB-NB on-ramp. 

 
Transit Facilities – The proposed transit alignment will be elevated on a dedicated 
structure within the limits of the I-595 right of way.  The Alternative 1B transit envelope will 
be developed in the green space area created between SR 84 and I-595.  Locating the 
transit in this area has several major benefits.   
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• Avoids the FP&L substation 

• Avoids long spans when right-turn lanes are introduced along SR 84 

• Minimizes right-of-way impacts and costs 

• Allows for more visibility of businesses from SR 84 

 
Alternative 2A – Elevated Reversible Lanes 

 
Mainline I-595 – Alternative 2A recommends that the existing I-595 GP lanes be milled and 
resurfaced, with widening to the outside for the additional auxiliary lanes where needed.  
Mechanically stabilized earth walls are proposed where I-595 attains grade to pass over 
cross streets.  Barrier walls along the outside shoulder are required for much of the I-595 
mainline because of clear zone violations and grade differentials between I-595 and SR 84.  
All entrance ramps along I-595 will be of parallel type and will have 50 mph design speeds. 
 
Reversible Lanes – In Alternative 2A, the reversible lanes will be located on elevated 
structure within the existing I-595 median.  The reversible lanes will be located one level 
higher than the mainline, with the exception of the area near the University Drive flyovers.  
At these points, the reversible lanes will be raised to a fourth level to avoid the flyovers.   
 
The proposed reversible lane structure will be 59 feet wide, with three 12-foot travel lanes 
and 10-foot paved shoulders on each side.  Four points of access to and egress from the 
reversible lanes are proposed.  The westernmost point will be located between the 
SW 136th Avenue and Flamingo Road interchanges.  In clockwise sequence, the other 
points are along Florida’s Turnpike, between Peters Road and I-595; between 
Florida’s Turnpike and SR 7; and along Florida’s Turnpike between I-595 and Griffin Road. 

 
Reversible Lane Interchanges – The auxiliary lanes that carry traffic from the I-595 
mainline to the reversible lanes will be elevated to a second level on MSE walls.  Upon 
reaching a vertical clearance of 16.5 feet, the I-595 reversible lanes will be carried on 
structure, joining with the third lane.  This third lane arises from or carries traffic to Florida’s 
Turnpike and I-75.   
 
Turnpike Mainline – The Florida’s Turnpike mainline will require realignment in two areas:  
from north of Griffin Road to the south abutment of the Turnpike bridges over I-595, and 
from the north abutment of the Turnpike bridges over I-595 to Peters Road.  Its median will 
also require widening to accommodate the I-595 reversible lane interchange areas, from its 
current 26 feet to 81.5 feet.  In addition, the Turnpike’s NB mainline lanes will be widened 
to the outside to incorporate the additional WB-NB on-ramp lanes. 
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Transit Facilities – Alternative 2A differs from Alternative 1B in that the transit corridor is 
located in the median under the elevated reversible lane structure.  This requires raising 
the reversible lane structure from the second level to a third level.  Transit traffic will enter 
and exit the I-595 median at Level 2 at two locations:  east of Flamingo Road and west of 
University Drive.  Once the transit line is away from the access/egress areas, it is lowered 
to the same profile as the I-595 mainline.  This will allow the same benefits to be attained 
by both Alternatives 2A and 1B. 

 

• Avoids the FP&L substation 

• Minimizes the need for an additional transit structure 

• Minimizes right-of-way impacts and costs 

• Allows for more visibility of businesses from SR 84 

 
Design Alternatives’ Proposed Typical Sections 

 
The typical sections proposed for Alternatives 1B and 2A will each provide six 12-foot wide 
general purpose lanes (three per direction) and two 12-foot auxiliary lanes between 
interchanges.  The I-595 mainline will have 10-foot paved shoulders on both the inside and 
outside.   
 
SR 84 will have two 12-foot lanes with 4-foot paved shoulders to the inside and to the 
outside.  Type F curb and gutter and 6 feet to 12 feet of shared-use sidewalk/bicycle path 
will be included on the outside.   
 
The configuration of the reversible lanes features is the primary way in which the two 
alternatives differ.   
 
� Alternative 1B proposes that the reversible lanes be constructed at grade level within 

the I-595 median, separated from the mainline by median barrier walls.  Under this 
design concept, there will be two 12-foot reversible lanes with 10-foot shoulders.   

� Alternative 2A proposes that the reversible lanes be carried on a bridge structure that 
is 59 feet wide.  It, too, will be located within the I-595 median.  In Alternative 2A, there 
will be three 12-foot reversible lanes with 10-foot shoulders.   

 
The proposed typical sections for Alternatives 1B and 2A are shown in Figures 2-5 and 
2-6.  Figure 2-7 shows the system improvements proposed along the corridor. 
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3.0 LAND USE 

3.1 EXISTING LAND USE 
 
The existing land uses along the project corridor are a mix of commercial and residential 
uses. The majority of the area is fully developed.  The North New River Canal (C-15) 
parallels the north side of WB SR 84 through most of the project corridor, from SW 136th 
Avenue to SR 7.  Land uses north of the canal are primarily residential, with some 
commercial development clustered near interchanges.    Land uses along EB SR 84 and 
south of the corridor are generally strip commercial with adjacent multi-family and single-
family residential development.  Figure 3-1 illustrates existing land uses within the study 
area. 
 
East of I-95 and the eastern project terminus, Ft. Lauderdale/Hollywood International 
Airport borders the south side of I-595.  Light industrial land use is also found south of the 
corridor and east of Florida’s Turnpike.  A mixture of residential, industrial and open space 
land uses border the corridor northeast of the I-595/I-95 interchange area. 
 
3.2 FUTURE LAND USE 
 
The future land use in the project corridor is shown in Figure 3-2. This map was based on 
the Broward County Planning Council’s Future Land Use Plan, an element of its Local 
Government Comprehensive Plan.  Because the project area is almost entirely developed, 
future land uses will be similar to existing patterns.  The future land use map shows 
continued mixed-use development in the project corridor, with a change from 
industrial/residential to institutional land use in the central portion of the I-595 corridor south 
of SR 84.   
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4.0 ESSENTIAL FISH HABITAT 
 
The Magnuson-Stevens Act defines EFH as those waters and substrate necessary to 
fish for spawning, breeding, feeding, or growth to maturity.  The rules promulgated by 
the NMFS in 1997 further clarify EFH with the following definitions:  waters - aquatic 
areas and their associated physical, chemical, and biological properties that are used by 
fish and may include aquatic areas historically used by fish where appropriate; substrate 
- sediment, hard bottom, structures underlying the waters, and associated biological 
communities; necessary - the habitat required to support a sustainable fishery and the 
managed species’ contribution to a healthy ecosystem; and spawning, breeding, 
feeding, or growth to maturity - stages representing a species’ full life cycle.  EFH may 
be a subset of all areas occupied by a species.  Acknowledging that the amount of 
information available for EFH determinations will vary for each species, the rules direct 
the FMCs to use the best information available, to take a risk averse approach to 
designations, and to be increasingly specific and narrow in their delineations as more 
refined information becomes available. 
 
The EFH associated with this project includes all tidally-influenced surface waters and 
the hydrologically-connected freshwater wetlands downstream of the SFWMD G-54 
salinity control structure.  Figure 4-1 shows the location of EFH within 500 feet of the 
proposed improvements and the locations from which the photos that follow were taken. 
 
On November 5, 2003, the Advance Notification for the project (see Appendix A) was 
distributed to the NMFS, US Fish and Wildlife Service (FWS), Florida Fish and Wildlife 
Conservation Commission (FWC), Florida Department of Environmental Protection 
(FDEP), Broward County Department of Planning and Environmental Protection (now 
the Broward County Environmental Protection Department, BCEPD) and other 
governmental agencies.  The NMFS responded on December 31, 2003 (see 
Appendix B).  On March 7, 2005, the FDOT submitted a Request for EFH Assessment 
Assistance to the NMFS, which included an abbreviated list of federally managed 
species (see Appendix C).  On March 31, 2005, the NMSF responded (see 
Appendix D), requesting that the EFH assessment for the project address impacts to the 
following species and their habitats: 
 
Common Name Scientific Name Management Unit    
Brown shrimp Penaeus aztecus Peneaid Shrimp 
Red drum Sciaenops ocellatus Red Drum 
Gray snapper Lutjanus griseus Snapper-Grouper Complex 
Jewfish Epinephelus itajara Snapper-Grouper Complex 
Mutton snapper Lutjanus analis Snapper-Grouper Complex 
White grunt Haemulon plumieri Snapper-Grouper Complex 
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The South Atlantic FMC has defined EFH and habitat areas of particular concern (EFH-
HAPC) for peneaid shrimp, red drum, and snapper-grouper species.  The following 
summarizes the EFH and EFH-HAPC for each management unit. 
 
4.1 PENEAID SHRIMP 
 
The peneaid shrimp EFH includes inshore estuarine nursery areas, offshore marine 
habitats used for spawning and growth to maturity, and all interconnecting water bodies.  
Inshore nursery areas include tidal freshwater (palustrine), estuarine, and marine 
emergent wetlands (e.g., intertidal marshes); tidal palustrine forested areas; mangroves; 
tidal freshwater, estuarine, and marine submerged aquatic vegetation (e.g., seagrass); 
and subtidal and intertidal non-vegetated flats. 

Shrimp have a life cycle that requires a variety of habitats.  The habitats can be divided 
into offshore and inshore.  The high salinity, oceanic waters serve as habitat for large 
mature shrimp which spawn offshore.  Brown and pink shrimp move to relatively deep 
continental shelf water and white shrimp remain nearshore in shallower water. 

Offshore water also serves as habitat for larval and postlarval shrimp.  These shrimp 
are planktonic and feed on zooplankton in the water column.  There is some evidence 
that postlarval brown shrimp may overwinter in nearshore bottom sediments.  The 
inshore phase of the life cycle is perhaps the most critical because most of the rapid 
growth occurs here.  This critical habitat is dominated on the Atlantic coast by smooth 
cordgrass (Spartina alterniflora) which provides most of the primary production. 

Shrimp enter the inshore habitat as postlarvae and maintain a benthic existence.  The 
areas where juveniles appear most abundant have a mud-silt substrate and 
intermediate salinities.  Juvenile shrimp appear to be most abundant at the cordgrass-
water interface.  This estuarine edge is the most productive zone in many estuaries.  
Because there is a minimum of wind-generated turbulence and stabilization of 
sediments, rich bands are found along the edge of marshes and the percentage of 
organic detritus in sediments along the shore in the Everglades estuary is several times 
greater than that a few meters offshore. 

As shrimp increase in size, they begin migrating toward high salinity, oceanic waters.  
Water temperature directly or indirectly influences spawning, growth, habitat selection, 
osmoregulation, movement, migration, and mortality.  Spring water temperature 
increases trigger spawning, and rapid water temperature declines in fall portend the end 
of spawning.  Growth is fastest in summer and slow or negligible in winter.  Water 
temperatures below 68°F inhibit growth of juvenile shrimp and growth is virtually 
arrested at 61°F.  Growth rates increase rapidly as temperatures increase above 68°F.  
Increased water temperatures affect the molting rate.  A strong correlation between 
heating-degree-days and catch/effort ratio for penaeid shrimp is similar to correlations of 
yield-per-acre versus latitude.  Temperature and food supply limit the growth of 
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postlarvae more than salinity differences between 2 and 35 ppt.  Temporal and spatial 
shifts by brown, white, and pink shrimp help reduce direct interspecific competition 
especially for certain substrates. 

Areas which meet the criteria for EFH-HAPCs for penaeid shrimp include all coastal 
inlets, all state-designated nursery habitats of particular importance to shrimp, and 
state-identified overwintering areas; however, none occur within the area of influence of 
the proposed project. 

Estuarine tidal creeks and salt marshes that serve as nursery grounds are perhaps the 
most important habitats occupied by penaeid shrimp.  The major factor controlling 
shrimp growth and production is the availability of nursery habitat.  Remaining wetland 
habitat must be protected if present production levels are to be maintained.  In addition, 
impacted habitats must be restored if future production is to increase.  Other areas of 
specific concern are the barrier islands, since these land masses are vital to the 
maintenance of estuarine conditions needed by shrimp during their juvenile stage.  
Passes between barrier islands into estuaries are also important since the slow mixing 
of sea water and fresh water are of prime importance to estuarine productivity.  
Estuarine tidal creeks occur within the area of influence of the proposed project. 
 
The I-595 limited access right of way (LA ROW) for the viaduct that crosses the South 
Fork of the New River and adjacent Pond Apple Slough Natural Area contain some tidal 
freshwater/estuarine emergent wetlands; tidal palustrine forested areas; mangroves; 
and intertidal and subtidal non-vegetated flats with mud-silt substrate.  Additionally, both 
the bottom of the South Fork of the New River within the LA ROW and the bottom of the 
North New River Canal section that will be bulkheaded downstream of the SFWMD G-
54 salinity control structure contain mud-silt substrate.  These areas provide potential, 
albeit suboptimal habitat for peneaid shrimp. 
 
4.2 RED DRUM 
 
The red drum EFH includes all of the following habitats to a depth of 164 feet offshore: 
tidal freshwater; estuarine emergent vegetated wetlands (flooded saltmarshes, brackish 
marshes, and tidal creeks); estuarine scrub/shrub (mangrove fringe); submerged rooted 
vascular plants (sea grasses); oyster reefs and shell banks; unconsolidated bottom (soft 
sediments); ocean high salinity surf zones; and artificial reefs. 
 
Red drum are distributed along the Atlantic coast, in the ocean and estuarine areas in 
relation to their stage of maturity.  Juvenile red drum utilize the shallow backwaters of 
estuaries as nursery areas and remain there until they move to deeper water portions of 
an estuary associated with river mouths, oyster bars and front beaches.  Estuarine 
wetlands are especially important to larval red drum.  The types of estuarine systems 
vary along the Atlantic and subsequently, the preferred juvenile habitat also varies with 
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distribution.  Young red drum are found in quiet, shallow, protected waters with grassy 
or slightly muddy bottoms.  Shallow bay bottoms or oyster reef substrates are preferred 
by subadult and adult red drum.  Red drum utilize the oceanic system which is the area 
of the Atlantic ocean from the beachfront seaward.  Large red drum are thought to 
migrate along the Atlantic coast and are subjected to human alterations of the natural 
system.  Nearshore and offshore bar and bank areas have been identified as areas 
where concentrations of red drum may be located.  Nearshore artificial reefs along the 
Atlantic are also known to attract red drum as they make their spring and fall migrations.  
In the fall and spring, red drum concentrate and move between inlets, shoals, capes, 
and from the surfzone to several miles offshore. 
 
The distribution of red drum between estuarine habitat and oceanic waters is dependant 
mainly on the stage of development as well as temporal and environmental factors.  
Red drum are euryhaline.  Adult and subadult red drum are most often found in 
diluted/concentrated seawater of 20 to 40 ppt and rarely above 50 ppt, while juveniles 
range into the freshest parts of estuaries.  Eggs and newly hatched larvae require 
salinities above 25 ppt.  Spawning occurs in or near passes of inlets with larvae being 
transported into the upper estuarine areas of low salinity.  As larvae develop into 
juveniles and sub-adults, they utilize progressively higher salinity estuarine and 
beachfront surf zones.  Red drum move out of estuarine areas as adults and occupy the 
high salinity surf zone of nearshore and offshore coastal waters.   
 
Red drum also are eurythermal, occurring over a temperature range of 36° to 91°F, 
although they usually move into deeper water at extremes.  Larger juveniles and adults 
are more susceptible to the effects of winter cold waves than small fish.  High red drum 
mortality during freezes occurs and has the ability to decimate large portions of juvenile 
year classes.  Thermal optimum is dependant on salinity, a characteristic of euryhaline 
fish. 

Areas which meet the criteria for red drum EFH-HAPC include all coastal inlets; all 
state-designated nursery habitats of particular importance to red drum; documented 
sites of spawning aggregations; other spawning areas identified in the future; and 

habitats identified for submerged aquatic vegetation.  None occur within the area of 

influence of the proposed project. 

These areas include the most important habitats required during the life cycle of the 
species, including the spawning areas and estuarine nursery grounds.  Other areas of 
specific concern are barrier islands in each state, as these structures are vital to 
maintain estuarine conditions needed by larval and juvenile stages.  Passes between 
barrier islands into estuaries also are very important, as the slow mixing of sea water 
and fresh water is generally regarded as being of prime importance in the productivity of 
any estuary.  A rapid change may cause environmental stresses too great for many 
estuarine organisms to withstand. 



 

  
 

 4-9 

ESSENTIAL FISH HABITAT ASSESSMENT  

Seagrass beds and/or submerged aquatic vegetation prevalent in sounds and bays are 
also critical areas for red drum, particularly for 1 and 2 year old fish (>29.5 inches).  
Seagrass beds, shallow areas of estuarine rivers and mainland shorelines are where 
many red drum reside during the summer.  There is seasonal movement out of the 
marsh and into deep holes and creek channel adjoining the marsh system during the 
winter months.  The area of particular concern for early growth and development is 
seasonal and size dependant, encompassing the entire estuarine system from the lower 
salinity portions of the river systems through the inlet mouth or lower harbor areas.  The 

water bodies within the area of influence of the proposed project contain no seagrass 

and very little submerged aquatic vegetation.   

The various inlets, adjoining channels, sounds, and outer bars of ocean inlets are 
critical areas for spawning activity as well as feeding and daily movement and may be 
affected by constant dredging, jettying or excessive boat traffic.  Adult red drum spend a 
lot of time in these areas during spring and fall with large concentrations located near 
the least trafficked inlets. 

The I-595 LA ROW for the viaduct that crosses the South Fork of the New River and 
adjacent Pond Apple Slough Natural Area contain some tidal freshwater/estuarine 
emergent wetlands, estuarine scrub/shrub and unconsolidated bottom.  Additionally, 
both the bottom of the South Fork of the New River within the LA ROW and the bottom 
of the North New River Canal section that will be bulkheaded downstream of the 
SFWMD G-54 salinity control structure contain unconsolidated bottom.  These areas 
provide potential habitat for red drum. 
 
4.3 SNAPPER-GROUPER COMPLEX 
 
EFH for snapper-grouper species includes coral reefs, live/hard bottom, submerged 
aquatic vegetation, artificial reefs and medium to high profile outcroppings on and 
around the shelf break zone from the shore to at least 600 feet where the annual water 
temperature range is sufficiently warm to maintain adult populations of members of this 
largely tropical complex.  EFH includes the spawning area in the water column above 
the adult habitat and the additional pelagic environment, including Sargassum, required 
for larval survival and growth up to and including settlement.  In addition, the Gulf 
Stream is an EFH because it provides a mechanism to disperse snapper-grouper 
larvae. 
 
For specific life stages of estuarine dependent and nearshore snapper-grouper species, 
EFH includes areas inshore of the 100-foot contour, such as attached macroalgae; 
submerged rooted vascular plants (seagrasses); estuarine emergent vegetated 
wetlands (saltmarshes, brackish marshes); tidal creeks; estuarine scrub/shrub 
(mangrove fringe); oyster reefs and shell banks; unconsolidated bottom (soft 
sediments); artificial reefs; coral reefs and live/hard bottom. 
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Areas which meet the criteria for EFH-HAPC for species in the snapper-grouper 
management unit include medium to high profile offshore hard bottoms where spawning 
normally occurs; localities of known or likely periodic spawning aggregations; nearshore 
hard bottom areas; mangrove habitat; seagrass habitat; oyster/shell habitat; all coastal 
inlets; all state-designated nursery habitats of particular importance to snapper-grouper; 
pelagic and benthic Sargassum; all hermatypic coral habitats and reefs.  
 
The mangrove habitat in the I-595 LA ROW for the viaduct that crosses the South Fork 
of the New River and adjacent Pond Apple Slough Natural Area meet the criteria for 
EFH-HAPC for snapper-grouper species and also contain tidal creeks.  Additionally, 
these areas as well as the bottom of the South Fork of the New River within the LA 
ROW and the bottom of the North New River Canal section that will be bulkheaded 
downstream of the SFWMD G-54 salinity control structure contain some estuarine 
emergent vegetated wetlands; estuarine scrub/shrub (within the LA ROW) and 
unconsolidated bottom. 



 

  
 

 5-1 

ESSENTIAL FISH HABITAT ASSESSMENT  

5.0 MANAGED FISH SPECIES 
 
5.1 BROWN SHRIMP 
 
Juvenile and adult penaeids are omnivorous bottom feeders with most feeding activity 
occurring at night, although daytime feeding may occur in turbid waters.  Food items 
consist of polychaetes, amphipods, nematodes, caridean shrimps, mysids, copepods, 
isopods, amphipods, ostracods, mollusks, foraminiferans, chironomid larvae, and 
various types of organic debris. 

Brown shrimp appear to prefer a similar bottom type and adults may be found in areas 
where the bottom consists of mud, sand, and shell.  They generally bury in the substrate 
during daylight, and become active at night.  Shrimp are preyed upon by a wide variety 
of species at virtually all stages in their life history.  Predation of postlarvae has been 
observed by sheepshead minnows, water boatmen, and insect larvae.  Grass shrimp, 
killifishes, and blue crabs prey on young penaeid shrimp, and a wide variety of finfish 
are known to prey heavily on juvenile and adult penaeid shrimp. 

Spawning is correlated with bottom water temperatures and has been reported to occur 
at bottom temperatures between 63° and 84°F, although spawning generally occurs 
between 72° and 84°F.  Brown shrimp spawn in relatively deep water.  Although 
spawning season is uncertain, there is an influx of postlarvae into the estuaries during 
February and March. 

Brown shrimp have eleven larval stages (five nauplier, three protozoan, and three 
mysid) before developing into postlarvae.  Duration of the larval period is dependent 
upon temperature, food, and habitat.  Records indicate larval periods of 11-17 days for 
brown shrimp.  Brown shrimp postlarvae overwinter in offshore bottom sediments.  
Postlarval shrimp sizes range from approximately 0.1-0.5 inches. 

The mechanism by which postlarvae are brought from distant spawning areas to 
estuaries is not well-known.  There is some data on brown shrimp that suggests 
postlarvae may overwinter in offshore waters and migrate into estuaries the following 
spring.  After entering the estuaries, postlarval shrimp occupy nursery areas which offer 
abundant food, suitable substrate, and shelter from predators.  In the South Atlantic, 
these areas are generally dominated by smooth cordgrass. 

White and pink shrimp enter the estuaries at about the same time, usually beginning in 
April and early May in the southern part of their range and in June and July in the North 
Carolina sound, where white shrimp are uncommon.  Large white shrimp begin 
emigrating out of the estuary to the commercial fishing areas in August and continue 
through December.  Smaller white and pink shrimp may remain in the estuary during 
winter and are termed overwintering stocks.  Juvenile and adult brown shrimp are rarely 
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affected by severe winter weather because most have been captured by fishermen or 
predators and others have moved offshore prior to the onset of cold weather. 

Growth rates of penaeid shrimp are highly variable and depend on factors such as 
season, water temperature, shrimp density, salinity, size, and sex.  Adolescent shrimp 
grow rapidly with estimates ranging from 0.01-0.09 inches per day for brown shrimp.  
Salinity is also a factor determining growth rate in white shrimp.  High salinities appear 
to inhibit growth.  Density also affects growth of white shrimp.  During years of low 
densities, the average size is generally larger. 

Temperature also affects brown shrimp growth rates, with rates as high as 0.1 inches 
per day recorded when the temperature exceed 77°F but less than 0.03 inches per day 
when water temperature falls below 68°F.  Salinity also affects growth rates in brown 
shrimp.  Salinities in excess of 10 ppt seem to enhance growth rates. 

On the Atlantic Coast, brown shrimp occur from Massachusetts to the Florida Keys.  
While they may occur seasonally along the Mid-Atlantic states, breeding populations 
apparently do not extend north of North Carolina.  The species may occur in commercial 
quantities in waters as deep as 361 feet, but they are most abundant in water less than 
180 feet. 

 
5.2 RED DRUM 
 
Red drum occur in a variety of habitats and spawn in the ocean along beaches and in 
the vicinity of inlets and passes and possibly in high salinity estuaries.  Red drum spawn 
at night and produce planktonic, spherical eggs between 0.03 inches and 0.04 inches in 
diameter.  Eggs are clear with a single, gold-colored oil droplet.  Environmental 
requirements for optimum incubation require salinity between 25-35 ppt, below which 
the eggs would sink and above which the eggs would clump together.  Optimum 
spawning occurs at temperatures between 72° and 86°F.  Red drum eggs and larvae 
are carried by tidal and current movement into estuarine systems.  Increased spawning 
activity is associated with new and full moon periods during the spawning season.   
 
After maturation, adult red drum spend less time in the estuaries and more time in the 
ocean.  They migrate seasonally along the coast, inshore and/or north in spring and 
offshore and/or south in fall.  In winter, red drum have been found in the trawl fishery 
and in trawl surveys at depths between 33 and 131 feet.   
 
Adult red drum migrate seasonally along the Atlantic coast.  After their first or second 
year, some red drum move along the barrier island beaches during fall and spend winter 
in deep holes or sloughs, while others winter in an estuary.  As they get older, they 
spend spring, early summer and fall along the beaches and winter offshore.  As spring 
approaches, these adult fish move from offshore wintering grounds towards the 
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beaches.  They occur along beaches near inlets for one to two months and move inside 
in summer.  In August, they school around inlets to spawn and remain along the 
beaches through November, then move offshore again.   
 
Red drum tend to stay in the same general estuarine system from post larval stages 
through their third or fourth year of life.  They then move out of the estuarine system into 
the spawning stock associated with nearshore and offshore areas.  Some large fish 
move into bays, sounds and harbor systems, even after maturity, and are susceptible to 
capture.   
 
Prey vary with fish size.  Copepods are the predominant prey by volume for fish 0.2 to 
0.6 inches, representing 27% of the total volume.  Mysids comprises 34% of the total 
volume of prey for fish 0.6 to 1.2 inches.  The highest level of consumption of juvenile 
red drum occurs in the 3 to 4 inch size class.  A shift in composition of prey species 
occurs for red drum 8 to 12 inch size class.  The predominant species observed in this 
size class are decapods (mainly mud crabs and fiddler crabs), which account for 96% 
by volume and 95% of the individuals. 
 
5.3 GRAY SNAPPER 
 
Spawning activity occurs offshore and peaks during the summer and early fall.  Eggs 
and larvae are planktonic and occur offshore.  Planktonic larval duration is estimated to 
range from 25 to 40 days, with a mean of 33 days postfertilization based on otolith 
microstructure.  Settlement sizes range from approximately 0.4 to 0.8 inches.  Larvae 
appear competent to settle between three to five weeks.  The mean growth rate 
estimated for early juveniles is 0.04 inches per day.  Maturity is reached at about eight 
inches total length, usually during the third year.  Gray snapper reach an estimated 
maximum size of 2.4 feet and a maximum age at 10 years. 

The majority of western Atlantic snappers are easily distinguished as adults and larger 
juveniles.  However, newly settled stages of Lutjanus griseus, L. apodus, L. jocu, and L. 
cyanopterus can co-occur in shallow water, have essentially identical fin meristics, lack 
dorsolateral spots, and can be difficult to distinguish.  Juvenile gray snapper are 
euryhaline and occur at salinities between 0 to 37 ppt.  Exposure to freshwater pulses 
caused no mortality in laboratory experiments with juveniles.  Lower lethal temperatures 
have been estimated at between 52° to 57°F and several authors report mortality at low 
water temperatures caused by freezes.  Gray snapper are carnivorous at all life stages.  
Juveniles primarily prey on crustaceans, but can consume fish, mollusks and 
polychaetes.  Adults are typically nocturnal predators, consuming mostly fish, but also 
prey on shrimp and crabs.  Adults show seasonal spawning migrations. 

Settlement stages and early juveniles primarily use grassbeds before migrating to hard 
structures in deeper waters with growth.  Newly settled stages commonly occur in 
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grassbeds, but do not occur in mangrove and hardbottom habitats, and are uncommon 
or rare in all habitats exceeding 16 feet in depth.  Early juvenile stages (1 to 3 inches) 
are more widely distributed, particularly on the habitat scale, occurring among a variety 
of hard structures as well as mangroves and grassbeds.  The absence of newly settled 
life stages from hardbottom and mangrove habitats may result from the older resident 
fauna and more concentrated predation pressures in these habitats.   

Bottom types of high value include seagrass flats (Thalassia, Syringodium, and 
Halodule); soft marl bottoms, fine marl mud with shell and rock outcrops; mangrove 
roots; hardbottom structures; and shallow basins with seagrasses adjacent to mud 
banks.  Adults are primarily marine and utilize deeper waters than juveniles, but can 
occur in estuaries and rivers.  Adults are euryhaline, ranging between 0 to 47 ppt  and 
have been reported at depths of 253 feet.  Bottom types of high value for adults are 
diverse and include coral reefs, hardbottom, channel ledges, artificial structures, 
mangroves, grassbeds, alcyonarians, and sponges. 

 
5.4 JEWFISH 
 
In the South Atlantic, jewfish (also known as the Goliath grouper) are more abundant off 
the Florida east coast and in the Florida Keys.  Historically, spawning aggregations 
were observed off Palm Beach, Florida.  The occurrence of jewfish north of Florida is 
rare.  This species is considered overfished in the most recent NMFS stock 
assessments and South Atlantic FMC analyses.  The harvest or possession of jewfish is 
prohibited.   
 
Jewfish are thought to be protogynous hermaphrodites (born female and changing to 
male later in life), similar to other groupers.  It is not known whether jewfish are indeed 
protogynous hermaphrodites or gonochoristic (sexes separate).  The size or age of 
sexual transition is unknown and it is possible that some males pass through an 
immature female stage and mature as males.     
 
Females with ripe ova have been found from July through October.  August to mid-
October is the period of peak reproductive activity.  Spawning aggregations of jewfish 
have been observed in waters as shallow as 30 to 40 feet.  Female jewfish sexually 
mature at about 50 inches (105 pounds in weight).  Jewfish are long-lived and can 
reach a size of 700 pounds.  They consume fish, sea turtles, crabs, and lobsters.  A 
large proportion of the jewfish's prey are crustaceans.   
 
Adult and juvenile jewfish inhabit shallow waters and reside around bottom features 
which provide cover and protection (e.g. shipwrecks, reefs, ledges, piers, bridges and 
mangrove lined shores).  Juveniles have been found along bulkheads, bridges and in 
upland canals.  The preferred habitat of adults are high-relief ledges and wrecks further 
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offshore.  The habitat preferences of jewfish make them easily accessible to fishermen, 
and especially vulnerable to spearfishermen.  Furthermore, their narrow habitat 
preference causes this species to be highly susceptible to hypothermia and red tide-
induced mortalities.  Large numbers of these fish are reported to aggregate around 
isolated reefs, rock ledges and wrecks in 150 foot depths and less on the southwest and 
southeast Florida shelf during the spawning season.  Aggregations of as many as 24 
fish at depths of 15 feet have been observed in Hobe Sound, Florida. 
 
5.5 MUTTON SNAPPER 
 
The mutton snapper is a premier demersal fishery species.  Unlike the gray snapper, 
mutton snapper are not appreciably present north of central Florida or in the northern 
Gulf of Mexico.  Spawning activity occurs offshore and may peak during the summer 
and fall.  Sizeable aggregations can be formed during spawning.  Eggs and larvae are 
planktonic and occur offshore.  Planktonic larval duration is estimated to range from 27 
to 37 days, with a mean of 31 days postfertilization.  Settlement sizes range from 
approximately 0.4 to 0.8 inches.  The mean growth rate estimated for early juveniles is 
0.03 inches per day for winter-spawned individuals.  They are estimated to reach a 
maximum size of three feet and a maximum age of 14 years.   
 
Mutton snapper have been recorded at salinities ranging from 4.5 to 37.3 ppt and 
temperatures between 65° to 86°F.  Mortality from hypothermal stress has been 
documented at 43° to 55°F.  Larvae and newly settled stages are presumed to be 
planktivorous and benthic invertebrate foragers, respectively.  Large juveniles and 
adults feed predominately on a wide array of crustaceans and fish, although gastropods 
and octopii may also be consumed.   
 
In contrast to the gray snapper, there is little literature on habitat use in early stages of 
mutton snapper.  Eggs and larvae probably utilize water column habitats over the 
continental shelf, based on similar snappers.  Recruitment of early juveniles 0.4 to 1.0 
inches occurs principally from June to November.  Juveniles <0.8 inches have been 
captured in July and October through January.   
 
Newly settled stages occur in seagrass meadows and generally use mangrove prop 
roots or adjacent shallow rock and coral reef formations as larger juveniles.  Ocean inlet 
seagrass meadows are preferred habitat for juvenile mutton snapper.  Adults utilize a 
variety of deeper environments over reef, sand and mud substrates and can occur to 
depths of 328 feet.  Adults are generalized top predators of a variety of reef 
invertebrates and fishes, particularly slow-moving or sedentary benthic and epibenthic 
prey species.  Feeding predominately takes place near the bottom during the day or 
night. 
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5.6 WHITE GRUNT 
 
White grunts range from North Carolina to Brazil.  Eggs and early larvae are pelagic, 
while juveniles and adults are found from the shore to at least 115 feet, occupying a 
variety of habitats including reefs and hardbottom, grass flats, and mangroves.  They 
are often found individually or in small groups, but can form large schools over reefs 
and gorgonians, particularly during the day.  Spawning occurs throughout much of the 
year with one or more peaks in warmer months.  The mean growth rate of early 
juveniles has been estimated at 0.01 inches per day.  Adults have a growth rate ranging 
from 0.06 to 0.14 inches per month.  Maximum length is estimated between 17.7 and 
18.1 inches.   
 
White grunt are fished commercially and recreationally throughout their range.  They are 
important in energy exchange between reef and seagrass communities because of their 
nocturnal foraging migrations.  Newly settled stages feed on plankton directly from the 
water column during the day.  Adults are generalized carnivores that feed mainly on 
benthic invertebrates.  These invertebrates include echinoderms, polychaetes, majid 
crabs, alpheid shrimp, isopods, other shrimp, crabs, and small fish.  Because of their 
abundance, they are probably important prey for many larger species of groupers and 
snappers. 
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6.0 ASSESSMENT OF IMPACTS AND MITIGATIVE MEASURES 
 
This section examines potential impacts to managed species and EFH.  Identifiable 
impacts associated with the proposed improvements to I-595 to the estuarine and 
marine components of the EFH are described.  Potential environmental consequences 
that may result from impacts to EFH are reviewed, as well as the mitigative measures 
that will be taken to prevent or minimize impacts to EFH, when applicable. 
 
6.1 DIRECT IMPACTS 
 
6.1.1 LA ROW FOR THE VIADUCT OVER THE SOUTH FORK OF THE NEW RIVER  
 
The I-595 LA ROW for the viaduct that crosses the South Fork of the New River 
contains tidal freshwater/estuarine emergent wetlands; tidal palustrine forested areas; 
mangroves; intertidal and subtidal non-vegetated flats with mud-silt substrate; 
unconsolidated bottom, and tidal creeks.  It provides potential habitat for peneaid 
shrimp, red drum and snapper-grouper species.  The mangrove habitat meets the 
criteria for EFH-HAPC for snapper-grouper species. 
 
The widening of the viaduct will result in unavoidable direct impacts to approximately 
2.1 acres of EFH and 4.3 acres of shading impacts to EFH, all of which potentially 
support the managed species previously identified.  The areas beneath and immediately 
north of the viaduct were planted as mitigation for wetland impacts associated with the 
Cypress Creek Park and Ride Lot at the I-95/Cypress Creek Road Interchange.  
Appendix E contains a complete set of the final plans for that mitigation project. 
 
Planting of the mitigation areas commenced on September 7, 1993 and was completed 
on October 21, 1995.  After removal of exotics and replanting, the mitigation area now 
contains the following wetland species.  
 
Common Name Scientific Name    
Red maple Acer rubrum 
Leather fern Acrostichum danaeifolium 
Pond apple Annona glabra 
Saltbush Baccharis haliminifolia 
Cocoplum Chrysobalanus icaco 
Coconut palm Cocos nucifera 
Strangler fig Ficus aurea 
Dahoon holly Ilex cassine 
Wax myrtle Myrcia cerifera 
Myrsine Myrsine guianensis 
Red bay Persea palustris 
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Common Name Scientific Name    
Laurel oak Quercus laurifolia 
Cabbage palm Sabal palmetto 
Willow Salix caroliniana 
Bald cypress Taxodium distichum 
 
Although the mitigation area was planted with freshwater species in accordance with the 
Broward County Parks and Recreation Department’s desire to maintain the Pond Apple 
Slough Natural Area as a freshwater wetland, most of the area that will be impacted is 
tidally influenced and is being invaded by white mangrove (Laguncularia racemosa).  If 
the freshwater hydrology is not restored and the eradication of the white mangroves 
(which was performed during the mitigation site maintenance period) is not continued, 
this area could transition into an estuarine ecosystem. Regardless of whether it is a 
freshwater wetland or transitioning into an estuarine ecosystem, and as long as it is not 
hydrologically isolated from the South Fork of the New River, it can support estuarine-
dependent species and is EFH.  Figure 6-1 illustrates the location of the impacts to the 
EFH within the I-595 LA ROW for the viaduct that crosses the South Fork of the New 
River. 
 
As per the request from the NMFS, this area was evaluated using SFWMD’s Wetland 
Rapid Assessment Procedure (WRAP), the Estuarine-WRAP, and the Uniform Wetland 
Mitigation Assessment Methodology (UWMAM).  Copies of the WRAP, E-WRAP, and 
UWMAM worksheets are provided in Appendices F through H, respectfully.  A copy of 
the E-WRAP procedure is also provided in Appendix I.  In addition, copies of the Pond 
Apple Slough Restoration Project Management Plan (obtained from Broward County 
Parks and Recreation Department) and the Pond Apple Slough Species List (obtained 
from the Broward County Environmental Protection Department) are provided in 
Appendices J and K, respectively.  They identified the federally listed wood stork, 
Florida manatee, American alligator, American crocodile and Eastern indigo snake as 
occurring in the Pond Apple Slough Natural Area.  Though no evidence of these species 
was observed during any field surveys in Pond Apple Slough Natural Area, there is 
suitable habitat available for these species.  Additional information regarding these 
assessments, expected wetland impacts, and listed species considerations is provided 
in the Wetland Evaluation Report and the Endangered Species Biological Assessment 
Report prepared for this project. 
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6.1.2 SOUTH FORK OF THE NEW RIVER 
 
The South Fork of the New River is also known as the South Fork New River, and at the 
I-595 viaduct crossing it is also known as the South New River Canal.  It is tidally 
influenced.  The walls and bottom of the canal provide EFH that potentially supports the 
managed species previously identified.  The section beneath the I-595 viaduct was cut 
into limestone and the rock walls provide a hard substrate to which algae and sessile 
invertebrate food sources can attach.  The bottom of the canal provides sediments for 
boring invertebrate food sources.  The scattered rocks and other debris provide 
potential refuge for larval and juvenile stages of the managed species as well as their 
food sources.  Most of the banks beneath the I-595 viaduct are already bulkheaded, and 
where vegetation exists on the banks, it is periodically removed from the banks of the 
canal through the use of herbicides and mechanical means.  Therefore, the banks do 
not support EFH or its managed species.  
 
The proposed improvements will require the installation of additional pilings in the South 
Fork of the New River.  No dredging is anticipated and due to the height of the viaduct, 
additional shading impacts are anticipated to be negligible.  The installation of additional 
pilings will provide additional hard substrate to which algae and sessile invertebrate 
food sources can attach.  Therefore, no long-term impacts are anticipated to affect the 
EFH within the South Fork of the New River. 
 
6.1.3 NORTH NEW RIVER CANAL 
 
The North New River Canal is tidally influenced downstream of the SFWMD G-54 
salinity control structure.  The walls and bottom of the canal provide EFH that potentially 
supports the managed species previously identified.  The canal was cut into limestone 
and the rock walls provide a hard substrate to which algae and sessile invertebrate food 
sources can attach.  The bottom of the canal provides sediments for boring invertebrate 
food sources.  The scattered rocks and other debris provide potential refuge for larval 
and juvenile stages of the managed species as well as their food sources.  Vegetation is 
periodically removed from the canal banks through the use of herbicides and 
mechanical means, so they do not support the EFH or managed species.  
 
The proposed improvements between US 441/SR 7 and the SFWMD G-54 salinity 
control structure will require approximately 1¼ miles of the south bank of the North New 
River Canal to be bulkheaded.  In addition, new ramps from I-595 to Florida’s Turnpike 
will require the installation of more pilings in the canal and will result in approximately 
0.5 additional acres of shading impacts. 
 
The installation of the bulkhead will result in direct impacts to the rock walls that provide 
a hard substrate to which algae and sessile invertebrate food sources can attach.  
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However, it is anticipated that algae and sessile invertebrate food sources will also 
attach to the bulkhead, so this impact is considered temporary. 
 
Because the SFWMD requires the cross sectional area of the canal to be maintained, it 
will also need to be dredged in the areas where the bulkhead will be installed.  This will 
result in direct impacts to the sediment and debris on the bottom of the canal that may 
support managed species.  However, as shown in Figure 6-1, the bottom area will 
increase as a result of the bulkheading and will provide additional sediment cover for 
boring invertebrate food sources.  There will also be additional area for the 
accumulation of the scattered rocks and other debris that provide potential refuge for 
larval and juvenile stages of the managed species and their food sources.  Therefore, 
this impact is also considered temporary. 
 
The installation of pilings for the new ramps will provide additional hard substrate to 
which algae and sessile invertebrate food sources can attach.  It is anticipated that this 
additional hard substrate will more than offset the minor impacts associated with the 
additional shading.  Overall, no long-term impacts are anticipated to affect the North 
New River Canal EFH as a result of the proposed improvements. 
 
6.2 SECONDARY IMPACTS 
 
As illustrated in Figure 2-1 (page 2-2), the area surrounding the project corridor is urban 
with numerous anthropogenic impacts to the remaining natural habitat.  Significant 
hydrological and water quality (e.g., chemical, physical, and biological properties) 
impacts are not expected to occur as a result of the proposed project because the 
proposed improvements are to an existing facility.  With the exception of the bridge over 
the South Fork of the New River, which will continue to drain directly below through 
scuppers, the stormwater from the additional travel lanes will be managed within the 
facility.  Because stormwater management standards have increased since I-595 was 
originally constructed, the project will result in overall water quality improvements in the 
project corridor to meet the new standards.  Hydrological effects of the proposed project 
are described in a separate Drainage Report and a Water Quality Impact Evaluation has 
been performed to address water quality impacts.   
 
Other secondary impacts resulting from environmental degradation can occur from: 

• temporary disturbance and displacement of fish species; 

• increased sediment loads and turbidity in the water column; 

• temporary loss of food items to fisheries; 

• limited disruption or destruction of live bottom habitats; and 

• limited sediment transport and re-deposition. 
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Most of these impacts are temporary and can be offset by special construction 
techniques and/or environmental protection guidelines.  Some impacts are negligible 
considering the localized effect of the actions compared to the size of the area.  
Therefore, environmental degradation from the proposed improvements would have 
minor impacts on designated EFH or commercial fisheries.  Direct loss to fish 
populations, if any, are likely to be negligible.  Recovery of impacted EFH and 
commercial fisheries is expected to occur quickly (within one growing season) for the 
majority of the affected habitat. 
 
6.3 CUMULATIVE IMPACTS 
 
Cumulative impacts are defined as the direct and indirect effects of the proposed project 
under consideration as well as other projects that may be proposed within the general 
vicinity in the foreseeable future.  Due to the extent of urban development in Broward 
County, only small fragments of naturally occurring ecological communities remain.  
Figure 6-2 shows the condition of Pond Apple Slough in 1947, prior to the development 
of the surrounding areas.  Figure 6-3 shows the 1967 vegetative communities, as 
outlined by John H. Davis in the General Map of Natural Vegetation of Florida, 1967.  
Although Pond Apple Slough appears relatively unchanged in current aerial 
photographs, its hydrological alteration by the North New River Canal (completed in 
1912), South New River Canal (completed circa 1915) and the nearby Peele-Dixie 
Wellfiield (completed in 1926) had already begun.  Subsequent development of the 
surrounding areas resulted in additional hydrological impacts from increased surface 
water runoff and the resulting reduction in groundwater recharge.  Figure 6-4 shows the 
remaining wetland coverage identified in the FWS’s 2003 National Wetland Inventory 
(NWI). Figure 6-5 shows the 2003 vegetation and land cover identified by the FWC. 
 
The overall effects of these hydrological changes have resulted in the gradual transition 
of Pond Apple Slough from a freshwater wetland towards an estuarine system.  This 
transition has manifested itself in the loss of cypress trees and continuing encroachment 
of mangroves into what was historically a freshwater wetland community.  
Fragmentation and reduction of other available habitat in Broward County has also 
caused significant impacts on the habitat available to plant and animal species.  These 
impacts were not the result of any one project, yet cumulatively they have been 
significant to the ecosystem.  The construction of SR 84/Alligator Alley, the subsequent 
construction of I-595, the extensive urbanization of Broward County, and the increased 
consumption of freshwater in South Florida have all contributed to these cumulative 
impacts. 
 
The proposed improvements to I-595 will also contribute to these cumulative impacts.  
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6.4 AVOIDANCE AND MINIMIZATION 
 
The scarcity of remaining habitat in Broward County, especially EFH wetlands, has 
been a focal point throughout the development of the proposed project.  Impacts to 
habitat in the LA ROW adjacent to the Pond Apple Slough Natural Area have been 
avoided and minimized to the maximum extent practicable.  Four alternatives were 
proposed for the area adjacent to the Pond Apple Slough limits.  These alternatives 
offer different sets of modifications to the Master Plan LPA, required to meet Year 2034 
travel demand.  At the onset of the development of these concepts, FDOT issued a 
directive regarding the design of corridor features for this area. 
 

♦ Location of proposed improvements was limited to the existing limits of the Limited 
Access Rights of Way south of the corridor. 

 
Of the several alternatives developed for this area, the EFH impacts associated with 
Pond Apple Slough were kept to a minimum by widening into the median area.  When 
additional width was required, the southern right-of-way line was held firm and all further 
widening occurred on the north side of the corridor. 
 
The special design of the LPA attempted to limit impacts to the area within the LA ROW 
rather than encroaching into Pond Apple Slough Natural Area by implementing the 
following considerations: 
 

♦ Widening of proposed improvements mainly to the north side of the existing 
structures. 

♦ Utilizing the existing median area for proposed widening. 

♦ Minimizing design standards to establish the smallest possible footprint. 

♦ Implementing alternative improvements for this area of the corridor (no other major 
improvements are proposed for this section of I-595). 

 
Even with these considerations, direct impacts will occur to approximately 2.1 acres of 
EFH wetlands and shading impacts will occur to 4.3 acres of EFH wetland habitat within 
the LA ROW immediately adjacent to Pond Apple Slough Natural Area.  These impacts 
will be mitigated with the replacement of these wetlands at a minimum ratio of 1:1 to not 
only meet the environmental resource permitting regulations, but also provide improved 
EFH.   Although no additional opportunities for avoidance and minimization are 
anticipated, they will continue to be explored throughout the project.  Additional 
minimization will be implemented during construction through the use of any measures 
included in FDOT’s “Standard Specifications for Road and Bridge Construction”. 
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6.5 PROPOSED MITIGATIVE MEASURES AND GUIDELINES FOR PROTECTION 
 
According to FHWA’s Environmental Policy Statement (issued on April 20, 1990), 
FHWA will "fully participate in the costs of environmental mitigation for project impacts 
that are necessary to satisfy federal law while ensuring that mitigation necessitated by 
state law and all environmental enhancement measures represent a reasonable 
expenditure of highway funds".  The FHWA mitigation policy in 23 CFR 777.11(f) states 
that "the reasonable cost of acquiring lands, or interests therein, to provide replacement 
lands with equivalent wetland function for privately owned wetlands that are directly 
impacted by a Federal-aid highway project is eligible for Federal participation".  It is 
FHWA's preference in project development for FDOT to reach an early resolution with 
all federal and state regulatory agencies and regulatory review agencies regarding 
acceptable mitigation measures for a project. 
 
The following discusses the mitigation options considered and those rejected as a result 
of consultation, economy and reasonableness.  In considering the practicability of 
alternatives to the proposed action, the following criteria were considered:  practicability 
was considered only for those actions that involve "new construction" in wetlands; 
consideration of alternatives should take into account only those alternatives that 
involve wetland avoidance or avoidance of new construction in wetlands, and not those 
that are, in essence, mitigative; and finally, consideration of avoidance alternatives 
should take into account all relevant environmental and economic factors.  Additional 
cost does not necessarily render alternatives impractical in meeting the national wetland 
policy objectives established by EO 11990. 
 
Federal funding for off-site mitigation is permitted in all cases where it can be shown 
that it is a necessary and reasonable expenditure.  Off-site mitigation should have a 
direct correlation between the EFH functions that will be adversely affected and the 
mitigation option selected.  Ideally, the replacement of EFH should be located in the 
same tidal regime.  EFH functions gained from the proposed mitigation will approximate 
the lost values as closely as possible.  Where out-of-kind mitigation is proposed, it must 
be clearly supported through documentation by the appropriate permitting agencies. 
 
Because the permanent impacts to EFH also impact jurisdictional wetlands, the wetland 
mitigation proposed will also be used to mitigate EFH impacts as much as possible.  
The following outlines the conceptual mitigation plan for impact to wetlands as well as 
EFH for this project: 
 
1. Ensure no additional avoidance and minimization opportunities exist. 
2. If unavoidable wetland impacts remain, the FDOT will attempt to preserve 

additional land and create, restore or enhance EFH wetlands on it.  The FDOT is 
currently evaluating the acquisition of five vacant parcels on the east side of the 
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South Fork New River, portions of which will be needed for construction of the 
proposed improvements, and creating approximately 6.0 acres of EFH wetlands 
on them.  The properties will be scraped down to an elevation of approximately 
2.0 feet and planted with hydrophytic vegetation, the species selected being 
dependent on the type of EFH impacts being mitigated.  Mitigation for the EFH 
wetland impacts beneath and adjacent to the I-595 viaduct will require the use of 
the same plant assemblage used in the existing Cypress Creek Park and Ride 
Lot mitigation areas, and a berm will be constructed around the waterward 
perimeter of each site to minimize brackish water intrusion.  However, if it is 
subsequently determined that the mitigation needs to offset impacts to the 
mangrove ecosystem that the Cypress Creek Park and Ride Lot mitigation areas 
are transitioning into, it will be planted with white mangroves with a fringe of red 
mangroves, possibly planted within riprap planters along the waterward perimeter 
of each site.  Figure 6-6 shows the potential wetland/EFH mitigation areas that 
could be provided and Figure 6-7 shows the potential property acquisitions being 
evaluated. 

3. Enhance existing EFH.  Appendix L provides a copy of the Pond Apple Slough 
Hydrological Restoration plans.  FDOT may consider participating with Broward 
County in the implementation of such a project as mitigation. 

4. Purchase mitigation credits at the Florida Power and Light (FPL) Everglades 
Mitigation Bank in south Miami-Dade County. 

5. Provide mitigation in accordance with Chapter 373.4137 Florida Statutes. 
 
Additional mitigation opportunities will continue to be evaluated throughout subsequent 
Final Design phases, in coordination with the NMFS. 
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7.0 AGENCY COORDINATION 
 
As noted previously, the Advanced Notification for this project was distributed on 
November 5, 2003 to the FWS, NMFS, FWC, BCEPD, and other governmental 
agencies.  The NMFS responded on December 31, 2003 (see Appendix B), FWC 
responded on December 2, 2003 (see Appendix M); Florida Department of 
Environmental Protection (FDEP) responded on January 9, 2004 (see Appendix N); 
South Florida Regional Planning Council (SFRPC) responded on December 9, 2003 
(see Appendix O); SFWMD (SFWMD) responded on December 11, 2003 
(see Appendix P); and BCEPD responded on January 5, 2004 (see Appendix Q).  
Overall, the responses supported the assessment of the potential environmental 
impacts, the avoidance and minimization of impacts, and mitigation for the unavoidable 
impacts.   
 
On October 21, 2004, an interagency meeting was held at the FDOT consultant’s office 
in Plantation, Florida.  Invitations to the meeting were sent to the FWS, NMFS, U.S. 
Army Corps of Engineers (ACOE), U.S. Coast Guard (USCG), U.S. Environmental 
Protection Agency (EPA), Federal Highway Administration (FHWA), FDOT, FWC, 
FDEP, SFWMD, SFRPC, BCEPD, and the Broward County Parks and Recreation 
Department (BCPRD).  Representatives from the EPA, FHWA, FDOT, SFWMD, 
BCEPD, and BCPRD attended.  The meeting included a presentation of the project, the 
associated environmental studies and reports that were being prepared, environmental 
considerations of the project, the history of Pond Apple Slough, the history of the 
Cypress Creek Mitigation Site, and the preliminary conceptual mitigation options being 
considered.  The potential for obtaining conceptual permits was also discussed. 
 
On December 10, 2004, the project was presented at a monthly permitting meeting with 
representatives from SFWMD, ACOE, and EPA at the SFWMD headquarters in West 
Palm Beach, Florida.  The unavoidable wetland impacts were identified as being 
approximately 4.0 acres of shading impacts and 0.5 acres of direct impacts in order to 
to provide a construction road.  A brief discussion of the preliminary conceptual 
mitigation options being considered and the feasibility of conceptual permitting ensued. 
 
On January 28, 2005, FDOT’s consultant and representatives from FDOT met with an 
NMFS Fisheries Biologist at Pond Apple Slough to discuss EFH issues. 
 
On February 9, 2005, FDOT’s consultant met with BCPRD representatives to review the 
Pond Apple Slough Management Plan. 
 
On March 23, 2005, FDOT’s consultant met with BCEPD representatives to review their 
Pond Apple Sough files. 
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On March 7, 2005, the FDOT submitted a Request for EFH Assessment Assistance to 
the NMFS, which included an abbreviated list of federally managed species (see 
Appendix C).   
 
On March 31, 2005, the NMFS responded (see Attachment D), identifying species and 
their habitats that should be addressed in the EFH. 
 
Public workshops on March 30 and March 31, 2004 were attended by BCEPD 
representatives; and public workshops on April 13 and April 14, 2005 were attended by 
BCEPD and NMFS representatives. 
 
On June 28, 2005, an interagency meeting was held at the Nova Southeastern 
University’s main campus in Davie, Florida.  Invitations to the meeting were sent to the 
FWS, NMFS, ACOE, USCG, EPA, FHWA, FDOT, FWC, FDEP, SFWMD, SFRPC, 
BCEPD, and BCPRD.  Representatives from the ACOE, FWS, NMFS, USCG, FDOT, 
FWC, BCEPD, and BCPRD attended.  The meeting included a presentation of the 
project, the associated environmental studies and reports being prepared, 
environmental considerations of the project, the history of Pond Apple Slough, the 
history of the Cypress Creek Mitigation Site, and preliminary conceptual mitigation 
options being considered.  The agencies stressed the need for avoidance and 
minimization of wetland impacts before mitigation was considered, and stated that the 
preferred mitigation should include preservation of additional land instead of enhancing 
existing wetlands.  As a last resort, the agencies agreed that the FPL Everglades 
Mitigation Bank could be used to offset the unavoidable wetland impacts. 
 
On July 6, 2005, the FDOT presented the project to FHWA.  
 
The Public Hearing for the project was held on November 29, 2005.  There were no 
comments regarding the EFH or wetland impacts. 
 
Appendix R contains the meeting minutes. 
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8.0 CONCLUSION 
 
The purpose of this document is to present the findings of the EFH Assessment 
conducted for the proposed improvements to I-595 as required by the Magnuson-
Stevens Act.  The objectives of this EFH Assessment are to describe how the actions 
associated with the proposed improvements to I-595 may affect EFH designated by the 
NMFS and South Atlantic FMC for the area of influence of the project.  The EFH 
associated with this project includes all tidally-influenced surface waters and the 
hydrologically-connected freshwater wetlands downstream of the SFWMD G-54 salinity 
control structures.   
 
There are no areas that meet the criteria for EFH-HAPCs for penaeid shrimp or contain 
smooth cordgrass critical habitat within the area of influence of the proposed project.  
The I-595 limited access right of way (LA ROW) for the viaduct that crosses the South 
Fork of the New River and adjacent Pond Apple Slough Natural Area contain some tidal 
freshwater/estuarine emergent wetlands; tidal palustrine forested areas; mangroves; 
and intertidal and subtidal non-vegetated flats with mud-silt substrate.  Both the bottom 
of the South Fork of the New River within the LA ROW and the bottom of the North New 
River Canal section that will be bulkheaded downstream of the SFWMD G-54 salinity 
control structure contain mud-silt substrate.  These areas provide potential, albeit 
suboptimal habitat for peneaid shrimp. 
 
There are no areas that meet the criteria for EFH-HAPCs for red drum within the area of 
influence of the proposed project.  The I-595 LA ROW for the viaduct that crosses the 
South Fork of the New River and adjacent Pond Apple Slough Natural Area contain 
some tidal freshwater/estuarine emergent wetlands, estuarine scrub/shrub and 
unconsolidated bottom.  Both the bottom of the South Fork of the New River within the 
LA ROW and the bottom of the North New River Canal section that will be bulkheaded 
downstream of the SFWMD G-54 salinity control structure contain unconsolidated 
bottom.  These areas provide potential habitat for red drum. 
 
The mangrove habitat in the I-595 LA ROW for the viaduct that crosses the South Fork 
of the New River and adjacent Pond Apple Slough Natural Area meet the criteria for 
EFH-HAPC for snapper-grouper species and also contain tidal creeks.  Additionally, 
these areas as well as the bottom of the South Fork of the New River within the LA 
ROW and the bottom of the North New River Canal section that will be bulkheaded 
downstream of the SFWMD G-54 salinity control structure contain some estuarine 
emergent vegetated wetlands; estuarine scrub/shrub and unconsolidated bottom.  
These areas provide potential habitat for snapper-grouper species. 
 
The I-595 LA ROW for the viaduct that crosses the South Fork of the New River 
contains tidal freshwater/estuarine emergent wetlands; tidal palustrine forested areas; 
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mangroves; intertidal and subtidal non-vegetated flats with mud-silt substrate; 
unconsolidated bottom, and tidal creeks.  It provides potential habitat for peneaid 
shrimp, red drum and snapper-grouper species.  The mangrove habitat meets the 
criteria for EFH-HAPC for snapper-grouper species. 
 
The widening of the I-595 viaduct over the South Fork of the New River will result in 
unavoidable direct impacts to approximately 2.1 acres of EFH and 4.3 acres of shading 
impacts to EFH, all of which potentially support the managed species previously 
identified.  The areas beneath and immediately north of the viaduct were planted as 
mitigation for wetland impacts associated with the Cypress Creek Park and Ride Lot at 
the I-95/Cypress Creek Road Interchange. 
 
The proposed improvements will require the installation of additional pilings in the South 
Fork of the New River.  However, no dredging is anticipated and due to the height of the 
viaduct, additional shading impacts are anticipated to be negligible.  Furthermore, the 
installation of additional pilings will provide additional hard substrate to which algae and 
sessile invertebrate food sources can attach.  Therefore, no long-term impacts are 
anticipated to affect the EFH within the South Fork of the New River. 
 
The proposed improvements between US 441/SR 7 and the SFWMD G-54 salinity 
control structure will also require approximately 1¼ miles of the south bank of the North 
New River Canal to be bulkheaded.  In addition, new ramps from I-595 to Florida’s 
Turnpike will require the installation of more pilings in the canal and will result in 
approximately 0.5 additional acres of shading impacts.  The installation of the bulkhead 
will result in direct impacts to the rock walls that provide a hard substrate to which algae 
and sessile invertebrate food sources can attach.  However, it is anticipated that algae 
and sessile invertebrate food sources will also attach to the bulkhead, so this impact is 
considered temporary.   
 
The required dredging will also result in direct impacts to the sediment and debris on the 
bottom of the canal that support the managed species; however, the bottom area will 
increase as a result of the bulkheading and will provide additional sediment cover for 
boring invertebrate food sources; and there will be additional area for the accumulation 
of the scattered rocks and other debris that provide potential refuge for larval and 
juvenile stages of the managed species and their food sources.  The installation of 
pilings for the new ramps will provide additional hard substrate to which algae and 
sessile invertebrate food sources can attach.  It is anticipated that this additional hard 
substrate will more than offset the minor impacts associated with the additional shading.  
Overall, no long-term impacts are anticipated to affect the North New River Canal EFH 
as a result of the proposed improvements. 
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It is anticipated that the secondary impacts will be temporary and can be offset by 
special construction techniques and/or environmental protection guidelines.  However, it 
is also anticipated that the proposed improvements to I-595 will contribute to cumulative 
impacts to EFH in Broward County. 
 
Impacts to EFH were avoided and minimized to the maximum extent practicable; 
however the project will result in unavoidable impacts to EFH.  Since the permanent 
impacts to EFH also permanently impact jurisdictional wetlands, the preferred mitigation 
options will offset the permanent impacts to both.  The following outlines the conceptual 
mitigation plan for project impacts to EFH and jurisdictional wetlands: 
 
1. Ensure no additional avoidance and minimization opportunities exist. 
2. If unavoidable EFH wetland impacts remain, the FDOT will attempt to preserve 

additional land and create, restore or enhance EFH wetlands on it.  The FDOT is 
currently evaluating the acquisition of five vacant parcels on the east side of the 
South Fork of the New River, portions of which will be needed for construction of 
the proposed improvements, and creating approximately 6.0 acres of EFH 
wetlands on them.  The properties will be scraped down to an elevation of 
approximately 2.0 feet and planted with hydrophytic vegetation, the species 
selected being dependent on the type of EFH impacts being mitigated.  Mitigation 
for the EFH wetland impacts beneath and adjacent to the I-595 viaduct will 
require the use of the same plant assemblage used in the existing Cypress 
Creek Park and Ride Lot mitigation areas, and a berm will be constructed around 
the waterward perimeter of each site to minimize brackish water intrusion.  
However, if it is subsequently determined that the mitigation needs to offset 
impacts to the mangrove ecosystem that the Cypress Creek Park and Ride Lot 
mitigation areas are transitioning into, it will be planted with white mangroves with 
a fringe of red mangroves, possibly planted within riprap planters along the 
waterward perimeter of each site. 

3. Enhance existing EFH wetlands, possibly participating in the implementation of 
the Pond Apple Slough Hydrological Restoration project. 

4. Purchase mitigation credits at the Florida Power and Light (FPL) Everglades 
Mitigation Bank in south Miami-Dade County. 

5. Provide mitigation in accordance with Chapter 373.4137 Florida Statutes. 
 
Additional mitigation opportunities will continue to be evaluated throughout subsequent 
Final Design phases, in coordination with the NMFS. 
 






























































































































































































































































































































































































































































































































