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EXECUTIVE SUMMARY
The Fish and Wildlife Service (Service) has evaluated the impacts of replacing the SR 30/US 98
Pensacola Bay Bridge with new three-lane twin span bridges and demolishing the existing
structure, and action’s effects on the threatened Gulf sturgeon and designated critical habitat.
Work will be conducted by the Florida Department of Transportation (FDOT) using funding
from the Federal Highway Administration (FHWA). As this is a design/build project and final
design has yet to be determined, we have evaluated constructing the Central West Alternative
based on techniques identified in the Bridge Development Report (BDR) and Environmental
Assessment (EA) which includes up to 2,000 60-inch diameter cylindrical concrete piles in
Pensacola Bay installed by impact hammering and the addition of shoreline reinforcement.
Work will take approximately five years to complete. Potential project effects are increased
underwater sound levels, reduced water and sediment quality, habitat loss and alteration, and
boat/vessel/equipment strikes.
Pensacola Bay is an important wintering area for Gulf sturgeons, with moderate to high numbers
of fish present from September to June each year. Fish from both the Yellow River and
Escambia River subpopulations migrate past the US 98 bridge to the Gulf of Mexico and Santa
Rosa Sound in the fall, then return to their riverine habitat in the spring where they remain
through the summer months.
Most impacts to sturgeon will result from elevated underwater noise. Underwater noise levels
are expected to exceed the fish disturbance threshold of 150 dB RMS within 1,037 feet of pile
driving operations and likely will meet or exceed the injury threshold of 206 dB Peak and 187
dB SEL in some localized areas. Normal migratory patterns will be altered, resulting in greater
energy expenditures and reduced fitness. While in riverine habitat, adult sturgeons do not feed –
making them more susceptible to physical injury when they are present in Pensacola Bay. Water
and sediment quality impacts may reduce the availability of benthic prey for Gulf sturgeons. The
placement of pilings will result in the loss of 0.98 acre of bay bottom, some of which will be
offset by the removal of the existing bridge structure. Although such occurrences are rare,
sturgeons are known to be hit and killed or injured by vessel traffic.
The Conservation Measures and Reasonable and Prudent Measures, and their accompanying
Terms & Conditions, will avoid and reduce the potential for injury, harm, and harassment from
the proposed construction activities. The Service has determined that with the implementation of
these measures, the action will not jeopardize the Gulf sturgeon or result in the destruction or
adverse modification of its critical habitat. Incidental to the construction activities, one Gulf
sturgeon per year but no more than five sturgeons total may be injured or killed. In addition, all
fish within 1,037 feet of pile driving are expected to experience harm and harassment although
the exact number of these fish is indeterminable.
CONSULTATION HISTORY
The major milestones for this consultation are provided below. A full consultation history is
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given in Appendix B.
November 20, 2014

The FHWA sent a letter to the Service which determined that the proposed
project may affect, is likely to adversely affect the Gulf sturgeon and
requested initiation of formal consultation.

November 24, 2014

The Service received FHWA’s request to initiate formal consultation.

December 11, 2014

The Service provided a letter to FHWA indicating that all necessary
information to initiate formal consultation is available.

February 22, 2015

The draft BO provided to the FHWA and FDOT for comments. An
electronic copy was also provided to technical experts at the Florida Fish
and Wildlife Conservation Commission (FWC) and National Marine
Fisheries Service (NMFS) for additional comments/recommendations.

April 8, 2015

Comments on the draft BO were received and incorporated to the extent
possible, and the document was finalized.

BIOLOGICAL OPINION
This Biological Opinion (BO) is the document that states the opinion of the Service as to whether
construction of the proposed SR 30/US 98 Pensacola Bay Bridge is likely to jeopardize the continued
existence of Gulf sturgeon (Acipenser oxyrinchus desotoi) or result in the destruction or adverse
modification of designated critical habitat Unit 9 – Pensacola Bay system in Florida (50 CFR
§402.02). The BO evaluates the effects of the proposed action, interrelated and interdependent
actions, and cumulative effects relative to the status of the species and the status of the critical habitat
to arrive at a determination of whether the action is or is not likely to jeopardize this species or
adversely modify its critical habitat. “Jeopardize the continued existence of” means to engage in an
action that reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood
of both the survival and recovery of a listed species in the wild by reducing the reproduction,
numbers, or distribution of that species (50 CFE §402.02). Our adverse modification analyses does
not rely on the regulatory definition of “destruction or adverse modification” of critical habitat at 50
CFR §402.02. Instead, we have relied upon the statutory provisions of the Endangered Species Act to
complete our analysis with respect to critical habitat.
1.0 DESCRIPTION OF PROPOSED ACTION
The proposed project is located along US 98 between Gulf Breeze and Pensacola, Florida across
the Pensacola Bay in Escambia and Santa Rosa Counties, Florida (Figure 1). The Central West
Alternative or Alternative 3 (as described in the Environmental Assessment and Bridge
Development Report, respectively) was chosen to carry forward for replacing the existing
Pensacola Bay Bridge. This alternative will include two new three-lane bridges, each
approximately three miles in length. It will require that the existing structure be removed in its
2

entirety to provide space for one of the new bridges. After the first twin span bridge is
constructed, traffic will be rerouted to the new structure and the existing bridge will be
demolished. The second twin span will be constructed within the footprint of the existing bridge.
The typical section for each new bridge will include full-width shoulders on both sides of the
traffic lanes, and a multi-use path for bicyclists and pedestrians separated from traffic by a
restrictive barrier (Figure 2). The spans will be approximately 10 feet apart. The roadway
approaches will have three lanes of traffic, a 4-foot shoulder, and a 10-foot multi-use path in
each direction separated with a variable width median (Figure 3).

Figure 1. US 98 Pensacola Bay Bridge replacement project location map. The study area
was the area addressed in the Biological Assessment.
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On the Pensacola approach, both Pensacola Wayside Park and the Escambia County Fishing
Bridge will be avoided. An existing seawall will be removed and replaced due to its poor
condition. The alignment will slightly impact wetlands and seagrasses associated with Project
GreenShores. On the Gulf Breeze landfall, some temporary impacts will occur to reconstruct the
Gulf Breeze Wayside Park entrance road and median. The alternative will use six spans on
landfall to accommodate parking spaces, access roads, and allow room for vehicles launching
boats.

Figure 2. Proposed Pensacola Bay Bridge Typical Section.

Figure 3. Roadway Approach Typical Section

FDOT will contract with a design-build team to design and construct the new Pensacola Bay
Bridge. Although the bridge design has not yet been determined, preliminary options are
provided in the Bridge Development Report (BDR) and the Final Report of Geotechnical
Investigation. Details from these reports are used as the basis for this consultation.
Bridge Alternative 3 includes a girder/deck superstructure whose main approach spans consist of
seven 78-inch Florida I-beams (FIBs) spaced at approximately 10’6” producing a span length of
155 feet. For the main channel crossing, haunched FIB 78-inch post-tensioned beams creating a
3-span continuous unit (185 feet – 230 feet – 185 feet) providing navigational clearances of 65
feet vertical, 150 feet horizontal between fenders, and 187 feet horizontal between faces of pier
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footings are recommended. The recommended substructure consists of hammerhead piers on
water line footings. The recommended foundation type is pre-stressed concrete cylindrical piles.
Estimated cost is approximately $415 million.
Precast post-tensioned segmental cylinder piles or pre-tensioned wetcast cylinder piles up to a
diameter of 60 inches are feasible for the deep foundation. Pre-stressed cylinder piles can be
extremely resistant to the effects of corrosion. This deep foundation option will also distribute
the vertical and horizontal loads below the very soft and scour-prone soils and found the bridge
structure on the underlying dense sands. These large piles will likely also require a driving aid
such as preforming or jetting to reach the minimum tip elevations. The large piles will also
likely need to include cross-bracing to stiffen the pile sections due to the high stress driving
conditions.
It is anticipated that 200 piers with 10 piles per pier will be needed to span the Pensacola Bay.
Approximately 2,000 60-inch piles will be needed with a footprint of approximately 0.98 acre in
the water (below the mean high water elevation). The longest anticipated pile depth is
approximately 160 feet.
Existing seawall bulkheads on both the Pensacola and Gulf Breeze approaches have deteriorated
and will need to be reinforced with rip rap. The seawall will need to be extended on the
northwest and southwest approaches.
The new bridges will be constructed with a conventional ground-up method working primarily
from crane-mounted barges. In areas too shallow to allow barge access, temporary timber
trestles will be constructed for crane access. Separate 40-foot wide by 200-foot long trestles will
be constructed at each of three approach quadrants: northwest, southwest, and southeast. Due to
the proximity of the Pensacola fishing pier to the construction corridor, a longer construction
trestle (40-foot by 2,600-foot) will be required at this location. The temporary work trestles will
use a total of 500-600 steel cylindrical piles. Trestle pile diameters will be 2-3 feet.
Explosives will not be used to demolish the existing bridge due to its close proximity to the new
bridge. Instead, barge-mounted cranes will be used to cut the deck into sections and lower them
into barges. Beams will be removed and placed into barges for removal. The bents will be cut
free from the pilings and removed by crane to adjacent barges. Pilings will be cut below the
water line using wire saws or hydraulic cutters and removed as a single piece. Demolition is
expected to take one year.
Construction will be phased. Phase 1 consists of changes to the roadway approach to allow for
temporary changes in traffic patterns. During Phase 2, the new southbound bridge will be
constructed west of the existing bridge (with the exception of the outside traffic railing barrier
separating the median and the future multi-use path). Phase 3 consists of diverting all traffic to
the new southbound bridge, demolishing the existing bridge, then constructing the new
northbound bridge and roadway approach work. In Phase 4, northbound and southbound traffic
will be diverted to their respective structures, the exterior traffic railing barrier will be
constructed on the southbound bridge, median cross-overs will be removed, and approach road
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work will be completed.
Stormwater will be collected by curb and gutter along the bridge approaches to convey runoff to
various Best Management Practices (BMPs) for treatment. Runoff from the bridge will be
directed by scuppers into the bay and compensatory stormwater treatment will be used to offset
impacts. Four potential compensatory treatment sites have been identified in the vicinity of
Pensacola and four potential sites are located in Gulf Breeze.
1.1 Purpose and Need
The project purpose is to improve safety and hurricane evacuation by constructing a facility that
meets current design standards for a bridge superstructure spanning waters that are subject to
coastal storms and meets U.S. Coast Guard standards for vertical and horizontal clearance of 65
feet and 150 feet, respectively. Safety will also be improved by adding sufficient shoulders, and
bicycle and pedestrian facilities. The existing bridge is currently rated as structurally deficient
and has required numerous repairs. It was closed for repairs for six days following Hurricane
Ivan in 2004, and most recently required cleaning, painting, expansion joint replacement, and
numerous spall repairs in the superstructure.
1.2 Action Area
The action area is defined at 50 CFR 402 to mean “all areas affected directly or indirectly by the
Federal action and not merely the immediate area involved in the action.” The Action Area for
this BO encompasses the work area for constructing the new bridge footprint and removing the
existing structure, placing rip rap, the areas where seawalls will be extended and/or enhanced,
locations of barge activities, areas expected to be impacted by hydroacoustic effects, and areas
where changes in water quality may occur. All actions will be within the geographic area of the
middle segment of Pensacola Bay (FL548D). The Action Area encompasses 18.3 square miles.
1.3 Conservation Measures
Conservation measures are actions to benefit or promote the recovery of a listed species that are
included by the Federal agency as an integral part of the proposed action. These actions will be
taken by the Federal agency or applicant and serve to minimize or compensate for project effects
on the listed species. The BA lists the following avoidance and minimization measures to be
implemented by FDOT and their contractor to reduce impacts to the Gulf sturgeon and its critical
habitat Unit 9: Pensacola Bay System. Modifications and/or additions to measures from the BA
were based on discussions with FDOT District 3.
1. The FDOT will require the contractor to comply with the Construction Special Provisions
Gulf Sturgeon Protection Guidelines that include prescribed measures and protocols to avoid
direct physical injury or harm during in-water construction (see Appendix A).
2. The FDOT will restrict nocturnal pile driving activities by the contractor and the mooring of
work barges and vessels from October through May which represents the peak period that the
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Gulf sturgeon are migrating through this area. A nightly period without noise-inducing
activities will provide fish with a daily opportunity to move/migrate through the project area
without disturbance and minimize the effects to habitats used for winter feeding. Nighttime
is defined as 30-minutes after sunset to 30-minutes before sunrise.
3. The FDOT will require the contractor to minimize the potential impacts of multiple pile
driving operations by maintaining 5,000 feet over the length of the project as a low-noise
travel corridor. This corridor should be continuous to the extent feasible, but no individual
component will be less than 1,500 feet. Low noise corridors are defined as areas where noise
levels are below injury and behavioral disturbance thresholds. This restriction will provide
the Gulf sturgeon and other aquatic fauna a sufficiently wide low-noise travel corridor or
corridors through the project area without injury or disturbance.
4. Pile-driving operations in shoreline waters on the eastern terminus of the bridge (Gulf Breeze
side) will be conducted during the summer months (June 1 through August 31) when
sturgeons are at their lowest seasonal abundance. This will minimize impacts to sturgeons
which are known to concentrate in these shallow waters during the fall and winter. The goal
is to establish and maintain a low noise corridor of no less than 1,500 feet prior to the time
period when sturgeons are most abundant in this important area.
5. The contractor will develop a noise monitoring plan to collect hydroacoustical data from a
representative set of test piles. The noise monitoring plan is anticipated to be similar to the
one prepared for the SR 83/US 331 Choctawhatchee Bay Bridge Design Build Project which
involved the test pile driving associated with installation of concrete piles in Walton County,
Florida. The site-specific hydroacoustical data collected could be used to verify the extent of
potential noise impacts and if necessary, refine the previously recommended conservation
measures being proposed to minimize potential impacts to listed species of this project.
6. The contractor will be required to implement noise attenuation techniques, specifically
bubble curtains, year-round for all pile driving operations. Based on previous pile-driving
noise impact studies, such as SR 83/US 331 Choctawhatchee Bay Additional Two-Lane
Bridge Project, this project is expected to exceed the threshold for behavioral disturbance to
the Gulf sturgeon, without noise attenuation. The use of bubble curtains will reduce the size
of the impact and/or disturbance zones around pile driving operations, and therefore reduce
the potential to injure or kill Gulf sturgeon, or behaviorally disturb them.
7. The contractor will be required to use a ramp-up procedure during the installation of piles.
This procedure allows for a gradual increase in noise level in order to give sensitive species
ample time to flee prior to initiation of full noise levels. This approach can also reduce the
likelihood of any secondary or sub-lethal effects from sound impulses associated with pile
driving.
8. The contractor will be required to use Best Management Practices (BMPs) for any
construction activities over and in water. In addition, the contractor will be required to
adhere to all water quality standards as defined in the project’s Stormwater Pollution
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Prevention Plan.
9. The FDOT will purchase 20 Vemco tags to be used for studies that contribute to our
scientific understanding of the Gulf sturgeon.
2.0 STATUS OF THE SPECIES RANGE-WIDE
2.1 Species Description
The Gulf sturgeon (Acipenser oxyrinchus (=oxyrhynchus) desotoi), also known as the Atlantic
sturgeon (Gulf subspecies), is an anadromous fish (breeding in freshwater after migrating up
rivers from marine and estuarine environments), inhabiting coastal rivers from Louisiana to
Florida during the warmer months and over wintering in estuaries, bays, and the Gulf of Mexico.
It is a nearly cylindrical primitive fish embedded with bony plates or scutes. The head ends in a
hard, extended snout; the mouth is inferior and protrusible and is preceded by four conspicuous
barbels. The caudal fin (tail) is heterocercal (upper lobe is longer than the lower lobe). Adults
range from 1.2 to 2.4 m (4 to 8 ft) in length, with adult females larger than males. The Gulf
sturgeon is distinguished from the geographically disjunct Atlantic coast subspecies (A. o.
oxyrinchus) by its longer head, pectoral fins, and spleen (Vladykov 1955; Wooley 1985). King
et al. (2001) have documented substantial divergence between A. o. oxyrinchus and A. o. desotoi
using microsatellite DNA testing.
2.2 Critical Habitat Description
The Service and NOAA Fisheries jointly designated Gulf sturgeon critical habitat on April 18,
2003 (68 FR 13370, March 19, 2003). Gulf sturgeon critical habitat includes areas within the
major river systems that support the seven currently reproducing subpopulations and associated
estuarine and marine habitats. Gulf sturgeon use rivers for spawning, larval and juvenile
feeding, adult resting and staging, and moving between the areas that support these life history
components. Gulf sturgeon use the lower riverine, estuarine, and marine environment during
winter months primarily for feeding and for inter-river movements.
Fourteen areas (units) are designated as Gulf sturgeon critical habitat (Figure 4). Critical habitat
units encompass approximately 2,783 km (1,729 mi) of riverine habitats and 6,042 km2 (2,333
mi2) of estuarine and marine habitats, and include portions of the following Gulf of Mexico
rivers, tributaries, estuarine and marine areas:
Unit 1
Unit 2
Unit 3
Unit 4
Unit 5
Unit 6
Unit 7

Pearl and Bogue Chitto Rivers in Louisiana and Mississippi;
Pascagoula, Leaf, Bowie, Big Black Creek and Chickasawhay Rivers in
Mississippi;
Escambia, Conecuh, and Sepulga Rivers in Alabama and Florida;
Yellow, Blackwater, and Shoal Rivers in Alabama and Florida;
Choctawhatchee and Pea Rivers in Florida and Alabama;
Apalachicola and Brothers Rivers in Florida;
Suwannee and Withlacoochee River in Florida;
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Unit 8

Unit 9
Unit 10
Unit 11
Unit 12
Unit 13
Unit 14

Lake Pontchartrain (east of causeway), Lake Catherine, Little Lake, the Rigolets,
Lake Borgne, Pascagoula Bay and Mississippi Sound systems in Louisiana and
Mississippi, and sections of the state waters within the Gulf of Mexico;
Pensacola Bay system in Florida;
Santa Rosa Sound in Florida;
Nearshore Gulf of Mexico in Florida;
Choctawhatchee Bay system in Florida;
Apalachicola Bay system in Florida; and
Suwannee Sound in Florida.

Figure 4. Designated critical habitat and historic range of Gulf sturgeon.
Critical habitat determinations focus on those physical and biological features (primary
constituent elements [PCEs]) that are essential to the conservation of the species (50 CFR
424.12). Federal agencies must insure that their activities are not likely to result in the
destruction or adverse modification of designated critical habitats. Therefore, proposed actions
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that may affect designated critical habitat require an analysis of potential impacts to the PCEs.
The PCEs of Gulf sturgeon critical habitat are:











Abundant food items, such as detritus, aquatic insects, worms, and/or mollusks, within
riverine habitats for larval and juvenile life stages; and abundant prey items, such as
amphipods, lancelets, polychaetes, gastropods, ghost shrimp, isopods, mollusks and/or
crustaceans, within estuarine and marine habitats and substrates for subadult and adult
life stages;
Riverine spawning sites with substrates suitable for egg deposition and development,
such as limestone outcrops and cut limestone banks, bedrock, large gravel or cobble beds,
marl, soapstone, or hard clay;
Riverine aggregation areas, also referred to as resting, holding, and staging areas, used by
adult, subadult, and/or juveniles, generally, but not always, located in holes below normal
riverbed depths, believed necessary for minimizing energy expenditures during
freshwater residency and possibly for osmoregulatory functions;
A flow regime (i.e., the magnitude, frequency, duration, seasonality, and rate-of-change
of freshwater discharge over time) necessary for normal behavior, growth, and survival of
all life stages in the riverine environment, including migration, breeding site selection,
courtship, egg fertilization, resting, and staging, and for maintaining spawning sites in
suitable condition for egg attachment, egg sheltering, resting, and larval staging;
Water quality, including temperature, salinity, pH, hardness, turbidity, oxygen content,
and other chemical characteristics, necessary for normal behavior, growth, and viability
of all life stages;
Sediment quality, including texture and other chemical characteristics, necessary for
normal behavior, growth, and viability of all life stages; and
Safe and unobstructed migratory pathways necessary for passage within and between
riverine, estuarine, and marine habitats (e.g., an unobstructed river or a dammed river that
still allows for passage).

2.3 Life History
Like most sturgeons, the Gulf sturgeon is characterized by large size, longevity, delayed
maturation, high fecundity, and far-ranging movements. Gulf sturgeon typically live for 20-25
years, but can reach ages of at least 42 years old (Huff 1975). Age at sexual maturity ranges
from 8-12 years for females and 7-9 years for males (Huff 1975). High fecundity has been
demonstrated by Chapman et al. (1993), who estimated that mature female Gulf sturgeon
weighing between 29 and 51 kg (64 and 112 lb) produce an average of 400,000 eggs. Longrange migrations from the open Gulf of Mexico to bays and estuaries to coastal rivers are also
common. Migratory behavior of the Gulf sturgeon is likely influenced by sex and reproductive
status (Fox et al. 2000), change in water temperature (Wooley and Crateau 1985; Chapman and
Carr 1995; Foster and Clugston 1997), and increased river flow (Chapman and Carr 1995; Heise
et al. 1999a, b; Sulak and Clugston 1999; Ross et al. 2000 and 2001b; Parauka et al. 2001; B.
Tate, pers. comm. 2012).
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In general, all life stages of Gulf sturgeon migrate into rivers in the spring (from late February to
May), where sexually mature sturgeon spawn when the river temperatures rises to between 1725°C. Similar to Atlantic sturgeon, Gulf sturgeon are believed to exhibit a long inter-spawning
period, with male Gulf sturgeon capable of annual spawning, but females requiring more than
one year between spawning events (Huff 1975; Fox et al. 2000) and only small percentage of
females spawn in a given year (Sulak and Clugston 1999; Pine et al. 2001). Therefore, Gulf
sturgeon population viability is highly sensitive to changes in adult female mortality and
abundance (Pine et al. 2001; Flowers 2008).
Sound production, as a form of communication, has been described in several species of
sturgeons, including the beluga, Huso huso (Tolstoganova et al. 2000) , two species in the genus
Scaphirhynchus (Johnston and Phillips 2003), and five species of Acipenser (Bruch and
Binkowski 2002; Tolstoganova 1999, 2002; Tolstoganova et al. 2000). Gulf sturgeon is no
exception, and use of sound for communication has been documented from multiple populations
(including the Yellow River population) in seasonal holding areas (Phillips et al. in revision).
Sound production is believed to be used by Gulf sturgeon during aggregation and migration. It is
also likely that they also use sound for communication in estuarine environments.
Spawning occurs in the upper reaches of rivers, at least 100 km (62 miles) upstream of the river
mouth (Sulak et al. 2004), in habitats consisting of one or more of the following: limestone
bluffs and outcroppings, cobble, limestone bedrock covered with gravel and small cobble, gravel,
and sand (Marchant and Shutters 1996; Sulak and Clugston 1999; Heise et al. 1999a; Fox et al.
2000; Craft et al. 2001; USFWS unpub. data 2005; Pine et al. 2006). These hard bottom
substrates are required for egg adherence and shelter for developing larvae (Sulak and Clugston
1999). Documented spawning depths range from 1.4 to 7.9 m (4.6 to 26 ft) (Fox et al. 2000;
Ross et al. 2000; Craft et al. 2001; USFWS unpub. data 2005; Pine et al. 2006).
Gulf sturgeon eggs are demersal and adhesive and require at least 2 to 4 days to hatch (Parauka
et al. 1991; Chapman et al. 1993). After hatching, larval Gulf sturgeon are particularly sensitive
to water temperatures above 25°C (Chapman and Carr 1995). Young-of-year (YOY) fish
disperse widely throughout the river and remain in freshwater for 10 to 12 months after
spawning occurs (Sulak and Clugston 1999). They are typically found in open sand-bottom
habitat away from the shoreline and vegetated habitat.
Throughout early spring to late autumn, Gulf sturgeon of all ages remain in freshwater until fall
(6 to 9 months) (Odenkirk 1989; Foster 1993; Clugston et al. 1995; Fox et al. 2000; Sulak et al.
2009). They typically occupy discrete areas either near the spawning grounds (Wooley and
Crateau 1985; Ross et al. 2001b) or downstream areas referred to as summer resting or holding
areas. These resting areas are often located in deep holes, and sometimes shallow areas, along
straight-aways ranging from 2 to 19 m (6.6 to 62.3 ft) deep (Wooley and Crateau 1985; Morrow
et al. 1998; Ross et al. 2001a, b; Craft et al. 2001; Hightower et al. 2002), and frequently near
(not in) natural springs (Clugston et al. 1995; Foster and Clugston 1997; Hightower et al. 2002).
The substrates consisted of mixtures of limestone and sand (Clugston et al. 1995), sand and
gravel (Wooley and Crateau 1985; Morrow et al. 1998), or just sandy substrate (Hightower et al.
2002). With the exception of YOY fish, Gulf sturgeon do not typically feed during freshwater
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residency (Mason and Clugston 1993; Gu et al. 2001). Sulak et al. (2012) reported that the vast
majority (~94%) of juvenile, subadult, and adult Gulf sturgeon sampled from the Suwannee
River exhibited complete feeding cessation for the 8-9 month summer residency; however, a
small percentage (~6%) of juveniles and subadults did feed in freshwater.
All non-YOY begin to migrate downstream from fresh to saltwater around September (at about
23°C [73°F]) through November (Huff 1975; Wooley and Crateau 1985; Foster and Clugston
1997), and they spend the cool months in estuarine areas, bays, or in the Gulf of Mexico
(Odenkirk 1989; Foster 1993; Clugston et al. 1995; Fox et al. 2002). During the fall migration,
Gulf sturgeon may require a period of physiological acclimation to changing salinity levels,
referred to as osmoregulation or staging (Wooley and Crateau 1985). This period may be short
(Fox et al. 2002) as sturgeon develop an active mechanism for osmoregulation and ionic balance
by age 1 (Altinok et al. 1998). Some adult Gulf sturgeon may also spawn in the fall (Randall and
Sulak 2012).
Throughout fall and winter, juveniles feed in the lower salinity areas in the river mouth and
estuary (Sulak and Clugston 1999; Sulak et al. 2009), while subadults and adults migrate and
feed in the estuaries and nearshore Gulf of Mexico habitat (Foster 1993; Foster and Clugston
1997; Edwards et al. 2003, 2007; Parkyn et al. 2007). Some Gulf sturgeon may also forage in
the open Gulf of Mexico (Edwards et al. 2003).
The Gulf sturgeon is a benthic (bottom dwelling) suction feeder: it feeds mostly upon small
invertebrates in the substrate using its highly protrusible tubular mouth. The type of
invertebrates ingested varies by habitat but are mostly soft-bodied animals that occur in sandy
substrates. Young-of-the-year Gulf sturgeon feed on freshwater aquatic invertebrates, mostly
insect larvae and detritus (Mason and Clugston 1993; Sulak and Clugston 1999; Sulak et al.
2009). Juveniles (less than 5 kg (11 lbs), ages 1 to 6 years) forage in lower salinity habitats near
the river mouth and in the estuaries, and subadults and adults feed in the estuary and nearshore
feeding grounds in the Gulf of Mexico (Foster 1993; Foster and Clugston 1997; Edwards et al.
2003, 2007; Parkyn et al. 2007). Prey in estuarine and marine habitats include amphipods,
brachiopods, lancelets, polychaetes, gastropod mollusks, shrimp, isopods, bivalve mollusks, and
crustaceans (Huff 1975; Mason and Clugston 1993; Carr et al. 1996; Fox et al. 2000; Fox et al.
2002). Ghost shrimp (Lepidophthalmus louisianensis) and haustoriid amphipods (e.g.,
Lepidactylus spp.) are strongly suspected to be important prey for adult Gulf sturgeon over 1 m
(3.3 ft) (Heard et al. 2000; Fox et al. 2002).
Marine movement, habitat, and feeding data indicate that Gulf sturgeon prefer open, sandy
habitat containing high abundances of known benthic prey (Fox et al. 2002; Parauka et al. 2001;
Harris et al. 2005). In bays and estuaries, Gulf sturgeon generally prefer shallow (depths less
than 3.5 m, 11.5 ft) areas (Parauka et al. 2001; Craft et al. 2001) or deep holes near passes (Craft
et al. 2001). Gulf sturgeon using nearshore Gulf of Mexico areas are generally found at depths
less than 6-10 m (33 ft) (Ross et al. 2001a; Fox et al. 2002; Rogillio et al. 2002; Parauka 2012
pers. comm.). Generally, fish are found in near shore areas off Perdido Bay and between
Pensacola and Apalachicola Bays (Fox et al. 2002; Parauka 2012 pers. comm.) and in the
Mississippi Sound along the barrier islands, where they are located most often at the passes
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between islands (Ross et al. 2001a; Rogillio et al. 2002). Telemetry-tagged Gulf sturgeon from
different natal river systems are regularly detected in the same marine foraging areas.
Previous tagging studies indicated that Gulf sturgeon exhibit river fidelity (USFWS and GSMFC
1995). Stabile et al. (1996) identified five regional or river-specific stocks (from west to east):
(1) Lake Pontchartrain and Pearl River, (2) Pascagoula River, (3) Escambia and Yellow Rivers,
(4) Choctawhatchee River, and (5) Apalachicola, Ochlockonee, and Suwannee Rivers. Dugo et
al (2004) reported that genetic structure occurs at the drainage level for the Pearl, Pascagoula,
Escambia, Yellow, Choctawhatchee, and Apalachicola rivers (no samples were taken from the
Suwannee population). Additional genetic studies by Brian Kreiser at University of Southern
Mississippi indicate that there is strong population structure in all rivers across its range, and a
clear difference between populations east and west of Mobile Bay (Kreiser 2012 pers. comm.).
Gulf sturgeon do make inter-river movements (USFWS unpubl. data 2012; Krieser 2012 pers.
comm.), and more genetic research is needed to determine if inter-stock movement is resulting in
inter-stock reproduction.
2.4 Status
Historically, the Gulf sturgeon occurred from the Mississippi River east to Tampa Bay (Figure
4). Its present range extends from Lake Pontchartrain and the Pearl River system in Louisiana
and Mississippi east to the Suwannee River in Florida. Sporadic occurrences have been recorded
as far west as the Rio Grande River between Texas and Mexico, and as far east and south as
Florida Bay (Wooley and Crateau 1985; Reynolds 1993).
In the late 19th century and early 20th century, the Gulf sturgeon supported an important
commercial fishery, providing eggs for caviar, flesh for smoked fish, and swim bladders for
isinglass, which is a gelatin used in food products and glues (Huff 1975; Carr 1983). Gulf
sturgeon numbers declined due to overfishing throughout most of the 20th century. The decline
was exacerbated by habitat loss associated with the construction of dams and sills (low dams),
mostly after 1950. In several rivers throughout the species’ range, dams and sills have severely
restricted sturgeon access to historic migration routes and spawning areas (Wooley and Crateau
1985; McDowall 1988).
On September 30, 1991, the Service and the National Marine Fisheries Service (NMFS) listed
the Gulf sturgeon as a threatened species under the Act (56 FR 49653). Threats and potential
threats identified in the listing rule included: construction of dams, modifications to habitat
associated with dredging, dredged material disposal, de-snagging (removal of trees and their
roots) and other navigation maintenance activities; incidental take by commercial fishermen;
poor water quality associated with contamination by pesticides, heavy metals, and industrial
contaminants; aquaculture and incidental or accidental introductions; and the Gulf sturgeon’s
long maturation and limited ability to recolonize areas from which it is extirpated.
The Service and NMFS conducted a 5-year status review in 2009 where we concluded that the
following threats continue to affect Gulf sturgeon and its habitat: impacts to habitats by dams,
dredging, point and nonpoint discharges, climate change, bycatch, red tide, and collisions with
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boats (USFWS and NMFS 2009). Additional threats may include ship strikes and potential
hybridization due to accidental release of non-native sturgeon. These threats persist to varying
degrees in different portions of the species range. The juvenile stage of Gulf sturgeon life
history is the least understood, and perhaps the most vulnerable as this cohort remains in the
river for the first years of its life and is therefore exposed to most of the threats faced by the
species and its habitat. Further, the species’ long-lived, late-maturing, intermittent spawning
characteristics make recovery a slow process.
Currently, seven rivers are known to support reproducing subpopulations of Gulf sturgeon.
Table 1 lists these rivers and most-recent estimates of subpopulation size. Abundance numbers
indicate a roughly stable or slightly increasing population trend over the last decade in the
eastern river systems (Florida), with a much stronger increasing trend in the Suwannee River and
a possible decline in the Escambia. Populations in the western portion of the range (Mississippi
and Louisiana) have never been nearly as abundant, and their current status is unknown as
comprehensive surveys have not occurred in the past ten years.

Table 1. Estimated size of known reproducing subpopulations of Gulf sturgeon.
In some cases, multiple estimates are presented based on differences in population estimation models used. All
estimates apply to a proportion of the population exceeding a minimum size, which varies by researchers according
to the sampling method used. CI = confidence interval. NR = not reported.

River
Pearl
Pascagoula
Pascagoula
Pascagoula
Escambia
Yellow
Blackwater1
Choctawhatchee
Apalachicola
Apalachicola
Apalachicola
Suwannee
Suwannee
Suwannee
Suwannee
Suwannee

Year of data
collection
2001
2000
2000
2000
2006
2011
2013
2008
2005
2010
2014
2004
2006
2007
2012
2013

Abundance
Estimate
430
181
206
216
451
1,036
437
3,314
2,000
1,292
1,288
10,000
6,524
6,873
7,228
7,349

Lower
Bound
95% CI
323
38
120
124
338
724
362
NR
NR
616
631
NR
5,181
5,253
5,375
5,770

1

Upper
Bound
95% CI
605
323
403
429
656
1,348
550
NR
NR
1,968
1,037
NR
8,243
9,018
9,771
9,400

Source
Rogillio et al. 2001
Ross et al. 2001
Ross et al. 2001
Ross et al. 2001
USFWS 2007
USFWS 2012 unpub. data
USFWS 2013 unpub. data
USFWS 2009c
Pine and Martell 2009a
USFWS 2010 unpub. data
USFWS 2014 unpub. data
Pine and Martell 2009a
Randall 2013
Randall 2013
Randall 2013
Randall 2015

The Blackwater River is not one of the seven known reproducing subpopulations. It is considered part of the
Yellow River spawning population.
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At this time, the Service characterizes the status of the species as stable; however, the status of
the subpopulations in the Pearl and Pascagoula rivers is uncertain. These rivers do not have
current population estimates and have recently been threatened by hurricanes, the Deepwater
Horizon oil spill, and a pot-liquor spill in the Pearl River. The Gulf sturgeon continues to meet
the definition of a threatened species. While some riverine populations number in the thousands,
abundance of most populations is in the hundreds. Loss of a single year class could be
catastrophic to some riverine populations with low abundance. Further, while directed fisheries
no longer occur, many threats continue and new ones are arising. Due to its complexity, the
threat of climate change is discussed in greater detail below. Data are not yet available to
determine if Gulf sturgeon recovery is limited by factors affecting recruitment (e.g., spawning
habitat quantity or quality), adult survival (e.g., incidental catch in fisheries directed at other
species), or the late-maturing, intermittent reproductive characteristics of the species.
2.5 Climate Change
Climate change – which can result in altered water temperature, water quality, and sea level rise
among other factors – is expected to affect Gulf sturgeon and essential features of its critical
habitat in the future. The varying and dynamic elements of climate science are inherently long
term, complex and interrelated. At present, the science is not exact enough to precisely predict
when and where climate impacts will occur. Although we may anticipate the direction of change
it may not be possible to predict its precise timing or magnitude. These impacts may take place
gradually or episodically in major leaps.
According to the Intergovernmental Panel on Climate Change Report (IPCC 2007), warming of
the earth’s climate is “unequivocal,” as is now evident from observations of increases in average
global air and ocean temperatures, widespread melting of snow and ice, and rising sea level. The
IPCC Report (2007) describes changes in natural ecosystems with potential wide-spread effects
on many organisms, including marine mammals and migratory birds. Scientific evidence
indicates a rapid and abrupt climate change, rather than the gradual changes that have been
currently forecasted (IPCC Report 2007), posing a significant challenge for fish, wildlife, and
plant conservation. Species’ abundance and distribution are dynamic, relative to a variety of
factors, including climate. As climate changes, the abundance and distribution of fish and
wildlife will also change. Highly specialized or endemic species are likely to be most
susceptible to the stresses of changing climate. Based on these findings and other similar
studies, the U.S. Fish and Wildlife Service (2009 a, b) will incorporate potential climate change
effects as part of their long-range planning activities.
Climate change at the global level drives changes in weather at the regional level, although
weather is also strongly affected by season and by local effects (e.g., elevation, topography,
latitude, proximity to the ocean). Temperatures are predicted to rise from 2oC to 5oC for North
America by the end of this century (IPCC 2007). Other processes to be affected by this projected
warming include rainfall (amount, seasonal timing, and distribution), storms (frequency and
intensity), and sea level. The 2007 IPCC report found a 90 percent probability of 7 to 23 inches
of sea level rise by 2100. The exact magnitude, direction, and distribution of these changes at
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the regional level are not well understood or easy to predict. Seasonal change and local
geography make prediction of the effects of climate change at any location variable. Current
models project a wide range of regional changes.
Florida is especially vulnerable to the consequences of climate change. Climatic changes in
Florida could amplify current land management challenges involving habitat fragmentation,
urbanization, invasive species, disease, parasites, and water management (Pearlstine 2008).
Global warming will be a particular challenge for endangered, threatened, and other “at risk”
species. It is difficult to estimate, with any degree of precision, which species will be affected by
climate change or exactly how they will be affected. The Service will use Strategic Habitat
Conservation planning, an adaptive science-driven process that begins with explicit population
objectives, as the framework for adjusting our management strategies in response to climate
change (USFWS 2008).
2.6 Analysis of the Species/Critical Habitat Likely to be Affected
The Gulf sturgeon is found seasonally in Pensacola Bay in moderate to high numbers from
October through May. Little is known about fine-scale sturgeon movements within Pensacola
Bay. In general, migration of sturgeon occurs throughout the bay system in the fall as fish move
to wintering habitats in Santa Rosa Sound and the Gulf of Mexico. In spring, fish migrate back
through the bay system to access summer spawning and thermal refugia habitat in the rivers.
The Pensacola Bay system (Unit 9) provides winter feeding and migration habitat for Gulf
sturgeon from the Escambia River and Yellow River subpopulations. Road and bridge
construction may affect water and sediment quality in Pensacola Bay, and alter migratory
behavior as a result of physical and acoustic effects from pile driving and other work activities
within the area. Therefore, in this BO we limit our analysis of effects to the Escambia and
Yellow River subpopulations of Gulf sturgeon within critical habitat Unit 9.
3.0 ENVIRONMENTAL BASELINE
This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of the species, its habitat (including critical habitat), and ecosystems within the
action area. It does not include the effects of the action under review.
3.1 Status of the Species within the Action Area
The Action Area encompasses approximately 18.32 square miles of middle Pensacola Bay
proximate to the project site. The US 98 Pensacola Bay Bridge is located along a migratory
corridor for both the Escambia and Yellow River subpopulations. Both subadult and adult life
stages may be found within the Action Area. Adult fish must pass through this area to access
winter feeding habitat in Santa Rosa Sound and the Gulf of Mexico, and to return to rivers for
spawning and resting in the spring and summer months. Therefore, the status of the
subpopulations in the Escambia and Yellow Rivers is the same as its status in the action area.
16

The Service considers the Gulf sturgeon population to be stable overall. The Escambia River
subpopulation may have declined following Hurricane Ivan in 2004 that occurred during fall
outmigration, degrading water quality (USFWS 2009). The Escambia River subpopulation was
estimated to have an abundance of 451 fish (338-656 at 95% confidence interval) based on a
three-year study (USFWS 2007). This represented a population decline from the 2003 survey,
which was estimated at 554 fish (373-735 at 95% confidence interval).
The Yellow River subpopulation of Gulf sturgeon was estimated to be roughly 1,300 net
vulnerable (roughly age 4+) individuals in 2011 (USFWS unpub data 2012). A similar census in
the fall of 2003 estimated the population size was 911 individuals (Berg et al. 2007), which
indicates that the population may have been growing at a rate of about 5% per year for the past
ten years (depending on the accuracy of the estimates). Pine et al. (2001) found positive
population growth of about 5% annually for adults within the Suwannee River subpopulation,
and this is believed to be the maximum average annual rate of increasing Gulf sturgeon
populations over time. Evidence of recruitment has also been observed in recent years,
suggesting that the Yellow River subpopulation is viable (i.e., regularly reproducing) (Berg et al.
2007; Kreiser et al 2008; USFWS 2011-2012 unpub data).
Duncan et al. (2011) studied the seasonal distribution of Gulf sturgeon in the Pensacola Bay
system. Fall migration was observed throughout the bay system as fish left the rivers and moved
to winter habitats in the Gulf of Mexico and Santa Rosa Sound. The heaviest winter use was
located in southeastern Pensacola Bay, and long-term winter residency was observed over two
consecutive years in Santa Rosa Sound. In spring, fish migrated back through the bay to summer
habitats in the rivers. Some sturgeon remained in northeastern Escambia Bay during the
summer. The large numbers of fish associated with Santa Rosa Sound indicate it is an important
wintering area – and likely provides suitable foraging habitat. Fish must migrate past the US 98
bridge to access these important habitats. Occurrences of sturgeon near the existing US 98
bridge are notably much higher near the Gulf Breeze peninsula than the terminus in Pensacola, as
fish ingress and egress Santa Rosa Sound for winter feeding (Parauka 2015 pers. comm.).
In 2011, Reed monitored for Gulf sturgeon during deconstruction of the old US 98 bridge/fishing
pier in Pensacola Bay near Gulf Breeze, Florida after the structure was damaged during
Hurricane Ivan. Fish were present near the US 98 bridge with moderate to high probabilities
from September 1 to June 1. Potential presence was highest during the spring (March 1 to April
15) and fall (October 15 to December 15) migratory periods.
3.2 Status of the Critical Habitat within the Action Area
This portion of the environmental baseline section focuses on the designated critical habitat for
the Gulf sturgeon, describing what we know about the physical and biological features (PCEs)
that are essential to the species’ conservation within the action area. The action area is in the
estuarine critical habitat in Unit 9, therefore we limit our discussion to the PCEs for estuarine
habitat: abundant prey items; water quality; sediment quality; and safe and unobstructed
migratory pathways for passage within and between riverine, estuarine, and marine habitats.
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3.2.1 Prey items
Estuarine invertebrates such as amphipods, lancelets, polychaetes, gastropods, ghost shrimp,
isopods, mollusks and/or crustaceans are the primary food source for subadult and adult sturgeon
in the action area. At present, benthic communities are considered stable (FDEP 2012).
Livingston found the highest benthic infaunal species richness in high-salinity sections of
Pensacola Bay with relative dominance among three species: two polychaetes (Mediomastus
ambiseta and Streblospio benedicti) and an amphipod (Lepidactylus sp.) (FDEP 2012). Infauna
and epibenthic biomass is less concentrated in lower Pensacola Bay than in the shallow areas of
upper Escambia Bay which receive more direct input from rivers (UWF 2009). Even the most
productive areas for infauna (polychaete worms) and epibenthic macro-invertebrates (shrimps
and crabs) in Pensacola Bay had a relatively low biomass in comparison to other river-dominated
estuaries in the region. However, there is no evidence to indicate the food resources in Pensacola
Bay are not adequate to support subadult and adult Gulf sturgeon at this time.
3.2.2 Water quality
The USEPA (2005) found the water quality to be “good” for 30% and “fair” for 61% of the
Pensacola Bay System. A combination of hydrographic (salinity, pH, temperature, dissolved
oxygen, and light penetration), chemical (nutrients), and biological (benthic community and
chlorophyll) data can be used to assess water quality. Salinity in the bay averages 17.5 ppt
annually. Benthic communities (or available food for sturgeon) can alter in response to changes
in salinity. Salinity stratification is influenced by the amount of freshwater inflow from the
rivers. USEPA (2005) determined that 36% of the Pensacola Bay system was highly stratified,
11% was well-mixed, and 53% was partially mixed. Seasonally, Pensacola Bay is more
stratified in winter and summer.
The pH of the bay ranges between 4.1 to 9.1 with a mean of 7.8 (USEPA 2005). Florida’s
surface water criteria designates a pH range of 6.5 to 8.5 as acceptable. Chlorophyll a
concentration can be used as an indicator of phytoplankton biomass; high values can indicate a
phytoplankton bloom and are often associated with elevated nutrient levels and hypoxia. In
2005, USEPA rated 55 % of the bay as having chlorophyll a concentrations in the good range (<
5 µg/l), 45% rated as fair (5-20 µg/l), and none of the area was considered poor (>20 µg/l).
Nutrient concentrations in the surface waters of Pensacola Bay rarely exceeded 0.1 mg/l N and
0.05 mg/l P.
Pensacola Bay is vulnerable to periods of hypoxia, or low dissolved oxygen, during the summer
months (UWF 2009; USEPA 2005). Extreme weather events, such as hurricanes, may result in
periods of degraded water quality and hypoxic conditions. The extent of low oxygen conditions
(defined here as < 2 mg/l) in Pensacola Bay increases as temperature and stratification increase
(USEPA 2005). Sturgeons are more sensitive to hypoxia than other well known, oxyphillic
species, such as rainbow trout (Secor and Niklitschek 2001). Sturgeons have a limited
behavioral and physiological capacity to respond to hypoxia, and basal metabolism, growth,
consumption, and survival are sensitive to changes in oxygen levels (Secor and Niklitschek
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2001). The sensitivity of sturgeons to low dissolved oxygen (DO) conditions appears to decrease
as the fish matures, with YOY fish being the most sensitive. In laboratory experiments, young
(< 77 days old) shortnose sturgeon (A. brevirostrum) died at oxygen levels of 3.0 mg/l and all
sturgeon died at oxygen levels of 2.0 mg/l (Jenkins et al. 1993). Niklitschek and Secor (2009)
tested YOY Atlantic sturgeon at 20°C and found a no effect at 6.70 mg/L, high mortality at 3.47
mg/L, and chronic deleterious effects of 4.82 mg/L. Lewis (2010) summarized DO collection
data from 22 sites in the Yellow River from the 2009 Florida STORET database. Dissolved
oxygen throughout the river was fairly high (> 6 mg/L). Several sites had values between 4-5
mg/L; however, the low values usually occurred during single sampling events, and observed
concentrations were only below 4 mg/L on one occasion.
At this time, it appears that water quality in the Pensacola Bay critical habitat unit is adequate for
the conservation of Gulf sturgeon.
3.2.3 Sediment quality
Most sediment in Pensacola Bay is derived from the rivers and comprised of sand or muddy
sand. Sediment quality in the bay is variable with 8% considered poor, 60% fair, and 32% good
based on a sediment quality index (USEPA 2005). Bayous Texar, Chico, and Grande all have
sediments with elevated contaminant levels; all drain into the action area. The absence of similar
contaminant levels in the bay suggests that the bayous are sinks and contaminants are not readily
transported into the bay.
At this time, the status of the sediment quality PCE of Gulf sturgeon critical habitat in the
Pensacola Bay system is not pristine, but we do not have evidence that it is limiting the ability of
the designated critical habitat to function for the conservation of the species. We are not aware
of sediment quality impairments that have resulted in the death, injury, or reduced growth and
reproductive success of Gulf sturgeon in this system.
3.2.4 Safe and unobstructed migratory pathways
At this time, we are unaware of any ongoing hazards or obstructions that may limit migratory
movements within the Pensacola Bay system critical habitat unit. Reed’s (2011) monitoring
study from late October 2010 through April 2011 shows peak migratory movements from
November through mid-December and March through mid-April near the US 98 bridge (Figure
5). Fish must migrate through this area in the fall to access winter foraging habitat in the Gulf of
Mexico, Santa Rosa Sound, and other suitable wintering habitats; and in the spring to reach
riverine spawning habitat in the Escambia and Yellow Rivers.
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Figure 5. The total number of individual Gulf sturgeon detected at three receiver stations near the
US 98 bridge between October 22, 2010 and April 30, 2011.

3.3 Factors Affecting Species Environment within the Action Area
Federal Actions
The Service shares regulatory responsibility with NMFS for Gulf sturgeon and their critical
habitat for federal actions that occur within the estuarine environment. We have conducted two
formal consultations for new bridges in Escambia and Santa Rosa Counties: the SR 87
Connector Road Blackwater River Bridge and SR 87 Yellow River Bridge. Both bridges will be
constructed in riverine habitat, but could potentially influence the reproduction, numbers, or
distribution of fish within the action area. NMFS has conducted 37 formal consultation since
2002 in Escambia County and 6 in Santa Rosa County since 2005. Types of actions included
beach nourishment, maintenance dredging, Eglin Air Force Base activities, and fishing piers
(Rydene 2015 pers. comm.). Four of these consultations were in the Pensacola Bay action area
for activities such as dredging, nearshore restoration activities associated with Project
Greenshores, and shoreline hardening.
On April 20, 2010, the drilling rig Deepwater Horizon (DWH) sank off the coast of Louisiana
after a catastrophic explosion and fire. This accident resulted in a leak of oil and natural gas into
the Gulf of Mexico that lasted for 86 days and covered an area of up to 68,000 square miles.
Estimates of the amount of oil leaked vary from 3.6 million barrels according to British
Petroleum to the federal government’s estimate of 4.9 million barrels (210 million gallons). The
volume of oil leaked will be determined as Part II of a multi-district lawsuit. In addition,
approximately 1.84 million gallons of chemical dispersants were applied to the surface and
subsurface to break down the oil. The scope and severity of the event and response actions
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clearly resulted in adverse effects to listed species and their habitats.
The full effects of the DWH oil spill on species and habitats, including the Gulf sturgeon and its
critical habitat, are currently unknown and are part of an ongoing investigation conducted under
the Oil Pollution Act (33 U.S.C. 2701 et seq.) to assess damages to natural resources. Potential
effects to sturgeon and habitat include direct oiling or contact with dispersants which could lead
to mortality of fish and their prey species, and toxicological effects. Both Escambia and Santa
Rosa Counties were impacted by oil and clean-up activities, including Pensacola Pass, portions
of Pensacola Bay, Gulf Breeze shorelines, and Fort Pickens National Seashore.
Non-Federal Actions
Other non-federal activities may affect the Gulf sturgeon and critical habitat, such as commercial
and recreational fishing, aquaculture, stormwater and other discharges, locally-sponsored beach
nourishment, boating, and anthropogenic pollution. These activities could cause physical harm
or harassment to individual fish, and/or damage habitat.
4.0 EFFECTS OF THE ACTION
4.1 Factors to be Considered
This section includes an analysis of the direct and indirect effects of the proposed action on the
threatened Gulf sturgeon and critical habitat, and its interrelated and interdependent activities.
Our analysis of the effect of road and bridge construction considers the following factors:
Proximity of the action: The proposed action will affect designated critical habitat and adult and
subadult Gulf sturgeon in the Pensacola Bay because the bridge is located within a migratory
corridor. Fish must pass up- and downstream of the project.
Distribution: The Pensacola Bay system critical habitat unit is in the center of the species’ range
and comprises 7% of designated estuarine critical habitat; however, critical habitat will only be
affected within 18.3 square miles within the middle segment of Pensacola Bay. Therefore, less
than 1% of designated Gulf sturgeon riverine critical habitat may be affected by the proposed
action. The Yellow River subpopulation was estimated to be 1,036 net-vulnerable individuals in
2011 and the Escambia River subpopulation was approximately 451 individuals. Combined, this
is about 10% of the range-wide Gulf sturgeon estimation.
Timing: Work will begin once the contractor receives the Notice to Proceed (expected
September 23, 2016). Construction should begin in 2019 and be completed by August 12, 2021.
In-water work, such as pile driving, is expected to occur in tandem with two locations being
worked on simultaneously. No night-time in-water work will occur from October through May.
Nature of the effect: Direct impacts may consist of: physical injury, temporary hearing loss, or
mortality from underwater sound pressure waves associated with pile driving; crushing or
burying individual Gulf sturgeon and their prey species by machinery, bridge structures, or
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sediment deposition; displacement of individuals; and habitat loss due to the addition of in-water
structures, increased scour, riparian vegetation removal, decreased woody debris, potential
increases in stream temperature, and the addition of fine sediments. Indirect impacts from
construction may consist of altered water quality, habitat quality, and behavior of Gulf sturgeon
within the action area. Altered behavior could include increased stress responses and disruption
of normal migration patterns or communication due to construction activities (e.g., elevated
noise, boat/barge operation, or equipment blocking passage, etc.), resulting in reduced vigor
and/or reduced feeding. Elevated levels of fine sediments may affect breathing, feeding, and
reproductive health. Benthic invertebrate populations, a food source for sturgeon, may also be
affected.
Direct and indirect effects are likely to occur primarily within the area of Pensacola Bay where
the sound exceeds threshold levels (see discussion below). Additional indirect effects may occur
beyond the area of elevated noise. For example, activities that may cause erosion and
sedimentation can occur over extended distances depending on the tide, wind, and flushing;
however, erosion control measures should reduce these effects to a minimal level. The agreedupon conservation measures will reduce the direct and indirect impacts from the project (see
Section 1.3)
Duration: The duration of impacts will be both short- and long-term, although the duration of all
work activities has not been determined by FDOT. Work may take up to 5 years to complete.
Some impacts will be permanent, such as the loss of benthic habitat due to the increased number
of piles. Acoustic effects are expected to have a short-term duration from the installation of each
pile. Pile driving can take minutes to hours to complete each pile as evidenced by the
hydroacoustic monitoring report for the US 331 Choctawhatchee Bay Bridge (FDOT 2014). The
bridge can also be a source of sediment and chemical contamination throughout its life from
vehicles and stormwater runoff.
Disturbance frequency: Construction activities will result in a prolonged, one-time disturbance.
Underwater noise from pile driving will occur as short-term pulses (i.e., minutes to hours),
separated by virtually instantaneous and complete recovery periods. These disturbances are
likely to occur several times a day for up to 7 years. Water quality impairment will also occur as
short-term pulses (i.e., minutes to hours) during construction, most likely due to erosion during
precipitation events, and will continue due to stormwater runoff for the design life of the bridge.
Physical habitat alteration due to modification and replacement of existing in-water and overwater structure also occur intermittently during construction, and will remain as the final, as-built
project footprint for the design life of the bridge.
Disturbance intensity and severity: Temporary impacts are expected to occur during the
construction phase of the project. Since work will take up to 5 years, the temporary impacts of
the proposed action are expected to affect multiple generations. We also expect individual Gulf
sturgeon to use the areas in the project footprint routinely in moderate to high numbers from
September to June and to recolonize daily if they are temporarily displaced during construction.
The intensity and severity of the impacts will be reduced by implementing the conservation
measures in the proposal.
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4.2 Analysis for Effects of the Action
Effects from the bridge construction, including road approaches, can occur from the construction
activities as well as the long-term presence of the bridge itself and its ancillary features. Bridge
construction requires equipment and physical structures in the water including boats, barges,
temporary work platforms, piles, pier footings, rip rap, seawalls, and erosion control materials.
The proposed action has the potential to affect the Gulf sturgeon and its habitat in several ways.
Installation of new piles can expose fish to stressors such as increased underwater noise and
cause changes in water quality, including turbidity. The placement of temporary trestles, bridge
substructure (200 hammerhead piers), deep pile foundation (10 piles per pier), seawall, and rip
rap armoring can destroy and modify habitat and alter prey availability. Vessels and barges can
contribute to underwater noise, potentially strike fish, or disturb bottom habitat in shallow areas.
The effects analysis below will address these topics.
4.2.1 Underwater Noise
Fish are thought to use sound to learn about their surrounding environment, to detect the
presence of predators and prey, to orient during migration, and for acoustic communication – all
of which can be important to their survival. Anthropogenic sound can interfere with the natural
aquatic acoustic environment and have a broad range of effects on fish depending on the sound
intensity and duration (Popper and Hastings 2009). Direct take from elevated underwater noise
can occur as instantaneous death, latent death within minutes after exposure, or can occur several
days later. Indirect take can occur by reducing the animal’s fitness - making it susceptible to
predation, disease, starvation, or interfering with the ability to complete its life cycle. In-water
noise can also lead to behavioral changes that cause fish to alter their movement and foraging
patterns. Fitness can be reduced if foraging is shifted from food-rich to food-poor habitat
patches or if energy expenditures are increased.
Underwater noise may occur primarily as a result of pile installation and boat traffic associated
with the construction activities. Sounds from radiated boat noise are transient, of short duration,
and well below pile driving levels (Wursig et al. 2002). Pensacola Bay experiences moderately
high volumes of boat traffic including large vessels accessing the Port of Pensacola. While
vessels associated with the construction may contribute to underwater noise, they are not
expected to measurably add to the current background noise levels from existing boat traffic.
Thus, noise from vessels and barges will not be discussed further in this analysis.
Underwater pile driving produces high intensity sound pressure underwater, which can injure or
kill fish (Caltrans 2001; Hastings and Popper 2005; Popper and Hastings 2009). Fish with swim
bladders, such as sturgeon, are generally thought to be sensitive to underwater impulsive sounds
with a sharp sound pressure peak occurring in a short interval of time (Caltrans 2001). As the
pressure wave passes through a fish, the swim bladder is rapidly squeezed due to the high
pressure, and then rapidly expanded as the under pressure component of the wave passes through
the fish. The pneumatic pounding may rupture capillaries in the internal organs as indicated by
observed blood in the abdominal cavity, and maceration of the kidney tissues (Caltrans 2001).
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The swim bladder of sturgeon is dorsally flattened and relatively small in comparison to other
species (Beregi et al. 2001). The smaller size of the swim bladder may reduce the level of
physical injury from pile driving. Sturgeons are hearing generalists and use particle motion to
detect sound (Lovell et al. 2005). No data is currently available on particle motion from pile
driving or particle motion thresholds for sturgeon. Thus, sound pressure thresholds are used to
assess potential impacts to sturgeon from pile driving.
Generally, sound pressures from underwater pile driving depend upon the size of the pile and the
size of the hammer. Several other factors can cause large variations in measured sound pressures
including water depth, tidal conditions or currents if sound attenuation systems are used, and the
geotechnical conditions that determine how difficult it is to drive the pile (Illinworth and Rodkin
2007). Underwater pile strike noise is measured in the following ways:
1. Peak sound pressure level (dBpeak): the maximum sound pressure level or highest
level of sound in a single strike measured in decibels relative to 1 micro-Pascal (dB re
1 μPa) and referred to as dBpeak.
2. Sound exposure level (SEL): the integral of the squared sound pressure over the
duration of the pulse (e.g., a full pile driving strike.) SEL is the integration over time
of the square of the acoustic pressure in the signal and is thus an indication of the
total acoustic energy received by an organism from a particular source (such as pile
strikes). It is measured in decibels relative to 1 micro-Pascal-squared second (dB re 1
μPa2-s).
3. Single Strike SEL: the amount of energy in one strike of a pile.
4. Cumulative SEL (dBcSEL): the energy accumulated over multiple strikes. Cumulative
SEL indicates the full energy to which an animal is exposed during any kind of
signal. The rapidity with which the cumulative SEL accumulates depends on the level
of the single strike SEL. The actual level of accumulated energy is the logarithmic
sum of the total number of single strike SELs. Thus, dBcSEL = Single-strike SEL +
10log10(N); where N is the number of strikes. This is referred to as dBcSEL.
5. Root Mean Square (dBRMS): the average level of a sound signal over a specific period
of time. This is referred to as dBRMS.
A multi-agency work group consisting of key technical and policy staff, supported by national
experts on sound propagation activities that affect fish and wildlife species of concern, developed
criteria for the acoustic levels at which various physiological effects to fish could be expected
(FHWG 2008). These criteria apply to all listed fish species on the west coast, including green
sturgeon, which are biologically similar to Gulf sturgeon. They determined that to protect listed
fish species, sound pressure waves should be within a single strike threshold of 206 dBpeak, and
cumulative strike sound exposure levels should be less than 187 dBcSEL for fish that are larger
than 2 grams and less than 183 dBcSEL for fish that are smaller than 2 grams (FHWG 2008).
NMFS has relied on these criteria in determining the potential for physiological effects in
Section 7 consultations conducted on the East and West Coast. At this time, they represent the
best available information on the thresholds at which physiological effects to sturgeon are likely
to occur. It is important to note that physiological effects may range from minor injuries from
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which individuals are anticipated to completely recover with no impact to fitness to significant
injuries that will lead to death. The severity of injury is related to the distance from the pile
being installed and the duration of exposure. The risk of significant injury increases the closer to
the source and the greater the duration of the exposure. NMFS has employed a dBRMS pressure
level radius in several East and West Coast consultations. At this level, fish may experience a
temporary threshold shift in hearing due to a temporary fatiguing of the auditory system that can
reduce the survival, growth, and reproduction of the affected fish by increasing the risk of
predation and reducing foraging or spawning success (Stadler and Woodbury 2009). For the
purposes of this consultation we also will use the dBRMS threshold of 150 as a conservative
indicator of the noise level at which there is the potential for behavioral effects. This threshold is
generally accepted by NMFS and the Service as the threshold for behavioral disturbance, and has
been used in several consultations for federally-protected fish species.
The main source of underwater noise associated with this action will be the construction of the
bridge’s deep foundation using an estimated 2,000 60-inch piles. The longest pile depth is
approximately 160 feet. Each pile is expected to be driven. The NMFS Pile Driving Calculator
Model is typically used to assess the potential impacts from pile driving. This model relies on
data from similar piles in similar substrate and requires estimates of the number of strikes to
install the pile; this information is currently unavailable. Therefore, the BA instead uses current
literature and a recent sound monitoring study done for the US 331 Choctawhatchee Bay Bridge
construction to reach a conservative estimate of sound threshold distances. Based on information
provided in the BA, the pile driving of 60-inch piles will likely exceed the adopted thresholds for
physical and behavioral impacts. A compendium of pile driving sound data from Caltrans also
indicates that 60-inch diameter cast-in-steel-shell piles can result in unattenuated sound pressures
of 207-210 dB Peak and 185 dB SEL (Caltrans 2012). Using the BA’s “worst case scenario”
threshold of 150 dB RMS (re: 1µPa), federally protected fish within 1,037 feet of the pile-driving
activities may incur behavioral or physical impacts from noise.
To reduce the effects of underwater noise, FDOT will restrict the contractor from conducting
nocturnal pile driving activities from October through May (the peak period that the Gulf
sturgeon are migrating through this area). This provides a nightly period without noise-inducing
activities so that fish have an opportunity to move/migrate through the project area without
disturbance. A ramp-up measure will also be used to scare fish out of the immediate pile driving
area prior to reaching injurious noise levels. Pile driving will also be spaced in such a manner as
to provide an overall undisturbed travel corridor of 5,000 feet throughout the project, with no
section of the corridor less than 1,500-foot, for Gulf sturgeon and other aquatic species for the
duration of pile driving activities.
Sound pressure levels in excess of the disturbance threshold (but below the threshold for injury)
are expected to cause temporary behavioral changes that will increase the risk that those
individuals will be subject to predation and reduce their likelihood of foraging or spawning
success. We expect the behavioral response of Gulf sturgeon would be to move to areas outside
of the noise threshold. For the Tappan Zee Bridge construction on the Hudson River in New
York, acoustically-tagged sturgeons were documented moving away from pile-driving activities
(Krebs et al. 2012). It is possible that the noise would cause Gulf sturgeon to avoid the project
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area, which may impede normal winter migratory movements; however, no night-time piling
installation will be conducted from October through May, so there will be routine periods of time
without intense noise impacts, undisturbed travel corridors will be present, and sturgeon are
expected to quickly recolonize the area when the noise stops. The additional conservation
measure of ramping-up noise levels may also reduce impacts to Gulf sturgeon by encouraging
them to vacate the area before sound levels can cause physical harm. During the construction of
the Woodrow Wilson Bridge over the Potomac River, there is evidence that tapping the pile with
lower energy for the first few strikes may cause fish to move away from the piles before full
operations begin (FHWA 2003); however, these findings were anecdotal and were not part of
scientifically controlled studies.
4.2.2 Reduced Water and Sediment Quality
Road and bridge construction commonly result in impacts that can degrade the quality of the
aquatic environment. Sediment and chemical contaminants are likely to be released or
suspended into the water column by construction activities that are part of the proposed action,
including geotechnical surveys, excavation, grading, filling, pile driving, existing bridge
removal, and other in-water work that is necessary to construct the approach road and bridges.
Shoreline soil disturbance will increase the rate of sediment transport into Pensacola Bay. Pile
installation, which may also require jetting as a driving aid, will also disturb sediments in the
footprint and result in re-suspension of material into the water column. For constructing the
Tappan Zee Bridge replacement, pile driving and cofferdam construction was estimated to
elevate turbidity levels 30-40% above levels experienced during dredging and to reach 5-10
mg/L above background within a few hundred feet of the pile being driven (FHWA 2012). For
the Pensacola Bay Bridge, the work area for pile installation will be enclosed by turbidity
curtains which will not be removed until turbidity levels have returned to background conditions.
Thus, increases in turbidity during pile installation are expected to be localized and short-term.
Following Best Management Practices (BMPs) should avoid and minimize potential sediment
discharges from land-based activities.
Contamination of water and sediment may occur from stormwater runoff and automobile
releases. Due to the three-mile length of the bridge, stormwater cannot be captured and treated at
the project site. Instead, it will be discharged via scuppers directly into the bay. Discharge of
stormwater runoff from impervious surfaces can contribute a variety of pollutants to Pensacola
Bay that originate directly from automobiles and indirectly via aerial deposition from industrial
and agricultural production. These pollutants will include, but are not limited to, nutrients, metals
(arsenic, copper, chromium, lead, mercury, and nickel), PAHs, sediment, and pesticides (Buckler
and Granato 1999; Colman et al. 2001; Kayhanian et al. 2003). Nutrients and other oxygen
demanding substances in stormwater lower oxygen levels in receiving waters and may lead to
oxygen depletions. Additionally, the use of heavy construction equipment results in small,
unpredictable releases of fuel, lubricant, and hydraulic fluids. The release of construction
material, though minor is likely to occur as well (grinding slurry, concrete, and rubble). Off-site
stormwater compensatory treatment will be located within the Pensacola Bay watershed to offset
potential impacts to the bay from stormwater runoff.
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Sediments can be re-suspended during pile installation and other bottom-disturbing activities,
causing the release of contaminants into the water column either from sediment pore water or
when contaminants partition from the sediment’s solid phase. While several nearby bayous are
known to have elevated contaminant levels, there is an absence of high contaminant
concentrations within the bay (USEPA 2005). Release of contaminants from existing soils is
expected to be minimal.
The Gulf sturgeon and its critical habitat are likely to be affected by reduced water quality
through increased sedimentation and contamination associated with road and bridge
construction, and stormwater discharge over the life of the project. The life stages most
vulnerable to turbidity and contaminants are sturgeon eggs and larvae; however, those life stages
do not occur in the project area. Sedimentation from soil disturbance may interfere with proper
respiratory functioning, smother benthic habitat and reduce the prey base for subadult and adult
sturgeon. However, the Stormwater Pollution Prevention Plan and erosion control BMPs should
reduce the potential for impacts to Gulf sturgeon and its critical habitat. Although little is known
about contaminant effects directly on Gulf sturgeon, specific impacts of pollution and
contamination on other sturgeons have been identified to include muscle atrophy, abnormality of
gonad, sperm and egg development, morphogenesis of organs, tumors, and disruption of
hormone production (Graham 1981; Altuf’yev et al. 1992; Dovel et al. 1992; Georgi 1993;
Romanov and Sheveleva 1993, Heath 1995; Khodorevskaya et al. 1997; Kruse and Scarnecchia
2002). As sturgeon are highly mobile and can avoid disturbed areas, any effects from turbidity
on their overall health and behavior will be insignificant. Compensatory stormwater treatment
and the relatively short duration of exposure to suspended contaminants coupled with the use of
proposed conservation measures make the risk of exposure and injury to be low.
4.2.2 Habitat Alteration and Loss
The installation of the temporary work platforms and new piles will result in benthic habitat loss
and damage. Approximately 0.98 acre of bay bottom is expected to be permanently displaced by
the footprint of the new bridge structure. Shading of submerged aquatic vegetation (SAV) and
estuarine marsh may occur as a result of the larger bridge. SAV are present on the western
terminus of the project near Project GreenShores. Shading can adversely affect invertebrates and
fishes that use the area. Additionally, sedimentation during pile installation may smother
surrounding habitat; the use of turbidity curtains should reduce the effects of sedimentation.
Demolition of the existing bridge structure may also cause short-term habitat disturbance and
sedimentation. These areas can provide benthic prey items important to Gulf sturgeon as they
resume feeding behavior once they have exited the rivers. However, no known congregation
areas for winter feeding will be directly impacted by pile installation; the nearest feeding area
identified as important is Santa Rosa Sound. The size of the impact area relative to overall
available habitat, especially for shoreline foraging, is small.
4.2.3 Vessel and Equipment Strikes
During construction, there is potential for materials, equipment, boats, and other objects to
collide with sturgeon in the work area. Fish can be attracted to activities that disturb sediment
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and expose prey species, making them more vulnerable to injury. Although collisions with
sturgeon are rare, the use of small vessels and barges during construction can potentially strike
subadult or adult sturgeon leading to their injury or death. FWC staff pulled a live juvenile Gulf
sturgeon with a partially severed tail from the Apalachicola River immediately following the
passage of a barge tow in 2004 (USFWS and NMFS 2009). The fish later died. Sturgeon are
also known to leap from the water, occasionally hitting passing boats which can injure both the
fish and boat occupants. This phenomena is most often associated with the Suwanee River, but
has also been documented in Choctawhatchee Bay as recently as 2013 when three children were
injured by a jumping sturgeon. No incidents have been recorded for Pensacola Bay. Given the
small increase in vessel traffic, the slow speeds these vessels are expected to operate at, and the
rarity of strikes in northwest Florida, the potential for vessel strikes is low but feasible.
4.3 Species Response to the Proposed Action
4.3.1 Effects to Gulf Sturgeon
While the use of the conservation measures described above (Section 1.3) should greatly reduce
direct impacts to individual Gulf sturgeon and their suitable habitat, some injury or mortality
may occur along with displacement of fish during in-water work. Injury and mortality may
result from boat strikes, construction/demolition debris, equipment movement, placement of fill,
sedimentation, and as the result of underwater noise during pile-driving for the temporary work
platform and bridge foundation. Displacement may result from disturbance and noise which
cause fish to alter their normal foraging behavior and migratory pathways. Direct impacts of
mortality or displacement from elevated underwater noise would most likely occur within the
“worst case scenario” threshold zone of 150 dB RMS (re: 1µPa), or within 1,037 feet of each
pile. Sound mitigation measures such as bubble curtains are expected to reduce underwater
sound by 5-10 dB SEL (NMFS 2012; WSDOT 2015). Many sturgeons are active at night. Since
construction activities will not occur during the nighttime, a time period is routinely provided
where fish are not exposed to elevated noise. Physical injury from boat strikes and equipment
collision could occur anywhere within the work area for the project. Due to the rarity of such
occurrences, we expect no more than one injury or mortality of subadult or adult fish per year
due to a collision.
The proposed action would result in a prolonged (up to 5 years), temporary disturbance to Gulf
sturgeon within the Action Area. Direct and indirect impacts are expected to be greatest during
the bridge construction phase of the project, which is expected to take up to 5 years to complete.
Fish from both the Escambia and Yellow River subpopulations of Gulf sturgeon must pass
through the action area to access winter feeding areas and migrate in and out of rivers; thus all of
these individuals have the potential to be affected by the proposed project; however, we do not
expect impacts to be substantial. In general, the proposed project will result in additional boat
traffic and potential for interaction between boats and equipment and Gulf sturgeon in the river.
Given the small increase in boat traffic, the slow speeds that these boats are expected to operate
at, the risk of boat and equipment strikes is not high, although we expect some interactions. We
expect no more than one fish per year to be directly taken through interactions with boats or
equipment. We cannot quantify the number of individuals affected by elevated noise from pile
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driving, because it depends on the number of individuals in the area of impact, which varies
widely based on time of year and habitat condition. Potential impacts to feeding are expected to
be small because sturgeons are wide-ranging, and invertebrate food sources are distributed
throughout Pensacola Bay. Potential impacts to migration and spawning are also expected to be
small as night-time work will be avoided during the peak migration periods, noise attenuation
measures will be implemented, and an overall 5,000-foot migration corridor will be maintained
with no component less than 1,500 feet. By conducting pile-driving on the eastern terminus
when sturgeon are at their lowest seasonal abundance in the area, elevated noise impacts will be
minimized in this important location. Effects of sedimentation and contamination will be greatly
reduced through the use of BMPs, an effective erosion control plan, and offsite compensation for
stormwater discharges.
4.3.2 Effects to Critical Habitat
The proposed action has the potential to affect the following PCEs of critical habitat in Pensacola
Bay: 1. abundant prey items; 2. water quality; 3. sediment quality; and 4. safe and unobstructed
migratory pathways for passage within and between riverine, estuarine, and marine habitats.
Some permanent loss of benthic habitat and associated prey species is expected. However,
sufficient habitat will remain to meet the feeding needs of Gulf sturgeon. Impacts to water
quality, sediment quality, and migratory pathways will be temporary and have the greatest
potential to occur during bridge construction. Impacts to water quality, sediment quality, and
food resources could occur from sedimentation and contamination; however, any impacts will be
reduced through the use of turbidity barriers and erosion control measures. Safe and
unobstructed migratory pathways have the potential to be affected by elevated noise from pile
driving and displacement from other construction activities. These impacts are also greatly
reduced through the use of noise attenuation, no nighttime work during periods of peak
migratory movement, and providing for a 5,000-foot migratory corridor as described above.
None of the impacts are expected to permanently modify PCEs of the designated critical habitat.
4.4 Interrelated and Interdependent Actions
Along with the effects of the action, we must consider the effects of other federal activities that
are interrelated to, or interdependent with, the proposed action (50 CFR sect. 402.02).
Interrelated actions are part of a larger action and depend on the larger action for their
justification. Interdependent actions have no independent utility apart from the proposed action.
At this time, the Service is unaware of actions that satisfy the definitions of interrelated and
interdependent actions that will not themselves undergo section 7 in the future, or that are not
already included in the Baseline.
5.0 CUMULATIVE EFFECTS
Cumulative effects include the effects of future State, Tribal, local or private actions that are
reasonably certain to occur in the action area considered in this biological opinion. Future
Federal actions that are unrelated to the proposed action are not considered in this section
because they require separate consultation pursuant to section 7 of the Act. The Service is not
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aware of any specific plans within the Action Area that would not be covered under section 7.
6.0 CONCLUSION
Our analysis indicates that the proposed project would have a negative, but not appreciable effect
on the survival and recovery of Gulf sturgeon. Most direct and indirect effects will occur within
the radius of underwater noise that will be created by pile driving; however, the effects are
considered small, temporary and reversible. Given that the subpopulation of Gulf sturgeon in the
Escambia and Yellow Rivers are stable, the probability of species extinction is low. In addition,
the proposed project is not likely to appreciably diminish the critical habitat’s capability to
provide the intended conservation role for the Gulf sturgeon. The nature of effects to critical
habitat is relatively small, dynamic, and would not produce permanent alterations to any PCE.
After reviewing the current status of the Gulf sturgeon, the environmental baseline for the action
area, the effects of the action, and the cumulative effects, it is the Service's biological opinion
that the demolition of the existing US 98 Pensacola bridge and construction of twin-span
replacement bridges is not likely to jeopardize the continued existence of the Gulf sturgeon or
destroy or adversely modify its designated critical habitat. This opinion will apply as long as the
construction let date occurs within five years of this biological opinion, otherwise reinitiation of
formal consultation will be required as discussed in Section 9 below.
7.0 INCIDENTAL TAKE STATEMENT
Section 9 of the Act and Federal regulations pursuant to section 4(d) of the Act prohibit the take
of endangered and threatened species, respectively, without special exemption. Take is defined
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to
engage in any such conduct. Harm is defined by the Service as “an act which actually kills or
injures wildlife”. Such acts may include significant habitat modification or degradation when it
actually kills or injures wildlife by significantly impairing essential behavioral patterns,
including breeding, feeding, or sheltering. Harass is defined by the Service as “an intentional or
negligent act or omission which creates the likelihood of injury to wildlife by annoying it to such
an extent as to significantly disrupt normal behavior patterns which include, but are not limited
to, breeding, feeding or sheltering” [50 CFS §17.3]. Incidental take is defined as take that is
incidental to, and not the purpose of, an otherwise lawful activity. Under the terms of section
7(b)(4) and section 7(o)(2), taking that is incidental to and not intended as part of the agency
action is not considered prohibited taking under the Act provided that such taking is in
compliance with the terms and conditions of this Incidental Take Statement.
The measures described below are non-discretionary, and must be undertaken by FHWA/FDOT
so that they become binding conditions of any contract, grant or permit issued by FHWA/FDOT,
as appropriate, for the exemption in section 7(o)(2) to apply. FHWA/FDOT has a continuing
duty to regulate the activity covered by this incidental take statement. If FHWA/FDOT: (1) fail
to assume and implement the terms and conditions or, (2) fail to require any contracted group to
adhere to the terms and conditions of the incidental take statement through enforceable terms that
are added to the permit or grant document, the protective coverage of section 7(o)(2) may lapse.
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In order to monitor the impact of incidental take, FHWA/FDOT must report the progress of the
action and its impact on the species to the Service as specified in the incidental take statement
[50 CFR §402.14(I)(3)].
7.1 Amount Or Extent of Take Anticipated
Gulf Sturgeon
Incidental take is expected to be in the form of temporary direct and indirect impacts resulting
from construction activities, elevated noise levels, impaired water quality, and habitat
degradation. While injury or mortality of individuals is possible, the risk will be reduced by the
use of environmentally-sensitive bridge construction techniques, and conservation measures that
minimize impacts of pile driving noise, erosion, and ground disturbance. As described above
(Effects of the Action), we cannot fully quantify the total number of individuals that may be
directly or indirectly affected by the proposed action because it depends on the number of
individuals in the area of impact, which varies widely based on time of year and habitat
condition. Therefore, take cannot be solely quantified as the number of individual Gulf sturgeon
that are reasonably certain to be harassed, injured or killed by construction activities (other than
boat strikes), or indirectly impacted through habitat degradation. We consider take both in terms
of habitat and from boat strikes as follows:
1. Pile Driving: Take in the form of harassment will occur in the area affected by the radius
of underwater noise that will be created by impact pile driving, which extends
approximately 1,037 feet out from the outermost bridge pilings. The width of the two
bridges is approximately 142 feet. Thus, the zone for potential take from pile driving is a
width of 2,216 feet for the 3-mile length of the bridge, or 806 acres. This includes
behavioral disturbance, or auditory effects due to impulse sound from impact driving
when the dBRMS sound pressure level exceeds 150 re 1 μPa2 but is below the threshold for
physical injury.
2. Vessel and Equipment Strikes: We do not anticipate take of more than one fish mortality
per year over the 5-year duration of the project as a result of boat or equipment strikes
associated with in-water construction. Take is limited to 5 fish over the duration of
construction.
Thus, combining the extent of take from the two categories above, Gulf sturgeon take in the form
of physical harm, mortality, or harassment is expected to include the following measurement of
habitat in Pensacola Bay: 806 acres. Table 2 summarizes expected take below. The Service
concludes that the incidental take of Gulf sturgeon will be considered to be exceeded if:
1. There is more than one fish mortality per year, or greater than five fish total over the
duration of construction where death is attributable to construction activities; or
2. The geographic extent of noise impacts exceeds the 1,037-foot distance for disturbance
(“worst case scenario”) considered in the Analysis for Effects of the Action (Section 4.2).
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Table 2. The habitat area and associated individuals affected by the proposed project.
Species
Gulf
sturgeon

Habitat

Individuals

806 acres

All adult and subadult sturgeons within the habitat area
that may be harassed by pile driving and construction
work activities.

Take Type
Harm,
Harass, or
Kill

Five sturgeons total, but no more than one sturgeon per
year may be killed or injured by pile driving and boat or
equipment strikes.

7.2 Effect of the Take
In the accompanying biological opinion, the Service determined that this level of anticipated take
will not result in jeopardy to the species or destruction or adverse modification of designated
critical habitat. Measures to reduce potential impacts to the Gulf sturgeon and its critical habitat
will be incorporated into the plans for this bridge construction project.
7.3 Reasonable And Prudent Measures
The Service believes the following reasonable and prudent measures (RPMs) are necessary and
appropriate to minimize the incidental take of Gulf sturgeon and reduce effects to its habitat as a
result of constructing the new US 98 Pensacola Bay Bridge. Each RPM will be implemented by
associated terms and conditions given in the section to follow. FHWA, as the lead federal
agency, shall assure that the following reasonable and prudent measures, with their associated
terms and conditions are implemented by the FDOT and their contractor.
RPM 1: Coordinate with the Service to ensure that completed project plans and updates specific
to erosion control and off-site stormwater compensation are implemented and include
comprehensive monitoring and reporting.
RPM 2: Reduce and monitor the effect of take associated with underwater noise.
RPM 3: Ensure that the terms and conditions are accomplished and completed as detailed in this
incidental take statement including completion of reporting requirements.
7.4 Terms and Conditions
In order to be exempt from the prohibition of section 9 of the Act, FHWA must ensure that the
FDOT and their contractors comply with the following terms and conditions, which implement
the preceding reasonable and prudent measures. All conservation measures described in the BA
and subsequent correspondence and listed above (Section 1.3) are hereby incorporated by
reference as terms and conditions within this document pursuant to 50 CFR § 402.14(I) with the
addition of the following terms and conditions. All terms and conditions are non-discretionary.
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RPM 1
1.1
An erosion and sediment control plan will be submitted and approved by the Service
prior to the start of construction to assure that potential impacts to Gulf sturgeon habitat
from sedimentation and turbidity are avoided and minimized to the extent practicable.
1.2

The off-site stormwater compensatory treatment area will be coordinated with the Service
for review and approval as plans becomes available.

RPM 2
2.1
The zone of impacts from elevated underwater sound levels that cause behavioral
disturbance (150 dB RMS) will not extend greater than 1,037 feet from pile driving
operations. If the zone of impacts is exceeded, then formal consultation should be
reinitiated. The underwater sound management plan and in-situ hydroacoustic
monitoring of test piles (2.2 and 2.3 below) will be required to verify the zone of impacts
that is the basis for this BO.
2.2

The underwater sound management plan will be submitted to the Service for review prior
to the onset of construction. The plan will provide the final design for pile size,
installation method, and timing for pile installation. This will include the measures
proposed to mitigate underwater noise such as bubble curtains, temporary noise
attenuation piles, air filled fabric barriers, isolated piles or cofferdams, or double-walled
piles.

2.3

In-situ hydroacoustic monitoring of pile driving will be done during test piling to
accurately determine sound levels based on materials, equipment, substrate, and method
of pile installation. This assessment will be done on a representative sample of test piles
located proximate to the project site, in an area most conducive to sound production, and
at 10 meters from the pile. Any change in pile materials and/or installation methodology
will require a re-assessment of sound levels. The acoustic monitoring results will be
provided to the Service for review.

2.4

The project area will be routinely monitored for the presence of stunned, injured, or dead
sturgeons (indicators of take). A plan will be developed to establish the methods,
frequency, and reporting requirements for monitoring. The monitoring plan will be
coordinated and approved by the Service prior to construction.

2.5

When engineering limits do not require impact driving, piles shall be advanced by
vibration, oscillation, rotation, or pressing.

2.6

New technologies to better mitigate underwater sound levels from pile driving will be
considered during the design. Specifically, consideration should be given to
breakthrough approaches, such as double-walled piles or mandrel-driven double-walled
piles, as an alternative to using less-effective bubble curtains (see WSDOT 2015).
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RPM 3
3.1
Upon locating a dead, injured, or sick individual of an endangered or threatened species,
notification must be made to the Fish and Wildlife Service Law Enforcement Office,
Groveland, Florida at (352) 429-1037 within 24 hours. FDOT will provide additional
notification to the Fish and Wildlife Service’s Field Office at Panama City, Florida at
(850) 769-0552 within 48 hours. Care should be taken in handling sick or injured
individuals and in the preservation of specimens in the best possible state for later
analysis of cause of death or injury.
3.2

A report describing the actions taken to implement the terms and conditions of this
incidental take statement shall be submitted to the Project Leader, U.S. Fish and Wildlife
Service, 1601 Balboa Avenue, Panama City, Florida, 32405, within 60 days of the
completion of construction. This report shall include the dates of work, assessment and
actions taken to address impacts to the Gulf sturgeon, if they occurred.

8.0 CONSERVATION RECOMMENDATIONS
Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes
of the Act by conducting conservation programs for the benefit of endangered and threatened
species. Towards this end, conservation recommendations are discretionary activities that an
action agency may undertake to minimize or avoid the adverse effects of a proposed action, help
implement recovery plans, or develop information useful for the conservation of listed species.
Little is known on the effects of pile driving sound on Gulf sturgeon. There is not an extensive
body of literature on effects of pile driving on fishes and many of the studies were conducted
under conditions that make the interpretation of the results uncertain. The Service recommends
that FHWA and FDOT fund a study on the effects of pile driving sound on Gulf sturgeon
migratory behavior concurrent with the proposed action. The Service will submit a proposal of
potential research for your consideration.
9.0 REINITIATION NOTICE
This concludes formal consultation on the action(s) outlined in the BA. As provided in 50 CFR
§402.16, reinitiation of formal consultation is required where discretionary Federal agency
involvement or control over the action has been retained (or is authorized by law) and if: (1) the
amount or extent of incidental take is exceeded; (2) new information shows that the action may
affect listed species in a manner or to an extent not considered in this opinion; (3) the action is
subsequently modified in a manner that causes an effect to the listed species not considered in
this opinion; or (4) a new species is listed or critical habitat designated that may be affected by
the action. Our analysis did not address take through death or injury that may occur when sound
pressure waves reach or exceed the threshold for physical injury. If sound levels reach this
threshold, sound mitigation measures as identified in the underwater sound plan should be
implemented. If mitigation measures are unsuccessful at reducing sound levels below the
threshold, then formal consultation should be reinitiated. In instances where the amount or
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extent of incidental take is exceeded, any operations causing such take must cease pending
reinitiation. This biological opinion was formulated by evaluating the effects of the action
assuming that construction would begin within the next five years. If the let date does not occur
within five years of this biological opinion, the Service would consider that the action was
modified in a manner not considered in this opinion, and we would recommend reinitiating
formal consultation.
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CONSTRUCTION SPECIAL PROVISIONS
GULF STURGEON PROTECTION GUIDELINES
(PURSUANT TO NMFS AND USFWS)
The Gulf sturgeon (Acipenser oxyrinchus desotoi) is listed under the Endangered Species Act as
threatened. It is managed under the joint jurisdiction of the National Marine Fisheries Service
(NMFS) and the U.S. Fish and Wildlife Service (USFWS). Potential habitat for the Gulf
sturgeon is located within the limits of this project.
The following special provisions will be incorporated into any construction contract where
involvement with sturgeon may occur:
The FDOT has coordinated with the NMFS and USFWS early in the project development stage.
The following provisions are intended to avoid/ protect known spawning habitats, nursery areas,
feeding areas and thermal refuges.
1. The Florida Department of Transportation (FDOT) shall advise all FDOT project
personnel and Contractor personnel on the project that there are civil and criminal
penalties for harming, harassing or killing sturgeon. The FDOT and the Contractor will
be held responsible for any sturgeon harmed, harassed, or killed as a result of the project
activity.
2. The FDOT shall provide information to all FDOT and Contract personnel for
identification of sturgeon.
3. Appropriate work shift personnel will be instructed in the appearance, habits, biology,
migratory patterns, and preservation of sturgeon. At least one of these trained personnel
will be on site during construction activities to maintain a constant surveillance for these
species, assure the cessation of activities (such as dredging, excess turbidity, and
construction barge activity), which may endanger these species, and assure that
uninhibited passage for the animals is provided.
4. Post signs on site warning of the presence of sturgeon, of their endangered status and
federal protection, and precautions needed.
5. Turbidity from construction activity will be adequately controlled to prevent degradation
of the quality and transparency of the water. When sturgeon are present, turbidity curtains
of appropriate dimension will be used to restrict the animals’ access to the work area.
Pollution booms or turbidity curtains should use tangle resistant or hemp rope when
anchoring, or employ surface anchors' to prevent entangling sturgeon. Continuous
surveillance will be maintained in order to free animals which may become trapped in silt
or turbidity barriers.
6. No dredging of the river bottom will be conducted for barge access.
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7. Drilled shaft pile construction will be used whenever prudent and feasible as determined
by FDOT.
8. Care shall be taken in lowering equipment or material below the water surface and into
the stream bed. These precautions will be taken to ensure no harm occurs to any sturgeon
which may enter the construction area undetected.
9. Construction debris shall not be discarded into the water.
10. If the use of explosives is necessary, the following protection measures will be employed
for projects in FDOT's District 3
a. In riverine areas:
 No blasting will occur in known spawning, staging, feeding, or nursery areas.
 In-water explosive work should be avoided between the months of April to
October.
 If explosive work becomes necessary within the April to October time frame,
a non-lethal "Fish Scare" charge will be detonated one minute prior to
detonation of the underwater blast.
b. In estuarine areas:
 No blasting will occur in known spawning, staging, feeding, or nursery areas.
 In-water explosive work should be avoided between the months of October to
April.
 If explosive work becomes necessary within the October to April time frame,
a non-lethal "Fish Scare" charge will be detonated one minute prior to
detonation of the underwater blast.
c. In the event that a sturgeon is killed during blasting, the NMFS and the USFWS
will be notified immediately.
National Marine Fisheries Service
by email at:
takereport.nmfsser@noaa.gov

US Fish and Wildlife Service
1601 Balboa Ave.
Panama City, Florida 32405
Tel: (850) 769-0552

11. Any sturgeon carcass will be secured on site or held in a freezer until an agency
representative arranges for its transport for analysis.
12. Following completion of the project, a report summarizing any involvement with
sturgeon will be prepared for USFWS and NMFS.
September 2012
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Appendix B

CONSULTATION HISTORY
Pensacola Bay Bridge Replacement
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US 98 Pensacola Bay Bridge Replacement
Consultation History
July 18, 2011

The FDOT provided Advance Notification of the US 98 Pensacola Bay
Bridge Project Development and Environment (PD&E) study. Agency
comments were solicited as part of the Efficient Transportation Decision
Making (ETDM) process.

August 18, 2011

The Service reviewed two potential alternative alignments and provided
comments on the ETDM Environmental Screening Tool (EST). The
Service included recommendations to avoid and minimize impacts to
listed species.

July 31, 2013

The FDOT provided the Service with the draft Wetland Evaluation and
Biological Assessment Report (WEBAR) and requested the Service’s
concurrence with the report’s findings and commitments.

August 13, 2013

A conference call was held with Service staff (Mary Mittiga and Karen
Herrington) and FDOT consultants (RH&S staff Cynthia Grizzle, Jim
Mykytka, and Paul Heeg) to discuss how best to proceed with Section 7
consultation for a design/build project based on preliminary planning
rather than final design. RH&S wanted the Service to identify to the
extent possible potential mitigation measures as these will need to be
included in the Request for Proposal.

August 20, 2013

FDOT consultants (RS&H) provided a CD with additional supporting
documents to assist in reviewing the WEBAR.

August 30, 2013

The Service provided a letter to Brandon Bruner, FDOT, with comments
on the WEBAR. The Service recommended formal consultation for Gulf
sturgeon and asked FDOT to consider funding a research study to better
understand the effects of pile driving on this species. The Service
requested a modification to the commitment for sea turtle-friendly lighting
to include an opportunity for our agency to review and approve the final
lighting plan. The Service concurred with the FDOT’s determination that
the proposed work is NLAA wintering piping plover, wood stork, and
West Indian manatee.

February 10, 2014

Phone call and email exchange between the Service and RS&H on
completing the Biological Assessment. The Service provided examples of
recent BOs for Gulf sturgeon.

March 24, 2014

The FDOT provided the Service with the draft Environmental
Assessment/Section 4(f) Evaluation for our review.
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May 2, 2014

The Service requested additional modifications to Gulf sturgeon
commitments and recommended initiating formal consultation prior to the
permitting phase of the project.

June 27-30, 2014

Email exchange between the Service and FDOT discussing wording in the
Biological Assessment (BA) for the commitment to conduct noise
monitoring during pile driving operations.

October 14, 2014

FDOT provides the draft BA to the Service for review and requested the
use of “reasonable assurances” language in our response to facilitate
moving the project forward in the NEPA process.

October 30, 2014

The Service provided a letter summarizing our review of the BA; we did
not concur with a NLAA determination for Gulf sturgeon and continued to
recommend formal consultation.

November 20, 2014

The FHWA sent a letter determining the proposed project may adversely
affect the Gulf sturgeon and requesting initiation of formal consultation.

December 11, 2014

The Service provided a letter to FHWA indicating that all necessary
information to initiate formal consultation is available.

February 22, 2015

Draft BO provided to the FHWA and FDOT for comments. An electronic
copy was provided to technical experts at the Florida Fish and Wildlife
Conservation Commission (FWC) and National Marine Fisheries Service
(NMFS) for additional comments/recommendations.

April 8, 2015

The BO was finalized.
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C:\Users\mmittiga\Documents\Endangered\Biological Opinions\Pensacola Bay Bridge US 98\BO Final\US 98 Pensacola Bay
Bridge_finalBO_20150408.docx
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