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3.8 REPTILES
REPTILES SYNOPSIS
The United States Department of the Navy (Navy) considered all potential stressors that reptiles could
potentially be exposed to from the Proposed Action. The following conclusions have been reached for
the Preferred Alternative (Alternative 1):
•

Acoustics: Navy training and testing activities have the potential to expose reptiles to multiple
acoustic stressors, including sonars, other transducers, air guns, pile driving, and vessel,
aircraft, and weapons noise. Reptiles could be affected by only a limited portion of acoustic
stressors because reptiles have limited hearing abilities. Exposures to sound-producing
activities present risks that could range from hearing loss, auditory masking, physiological
stress, and changes in behavior; however, no injurious impacts are predicted due to exposure
to any acoustic stressor. Because the number of sea turtles potentially impacted by soundproducing activities is small, population level effects are unlikely. Crocodilians considered in
this analysis rarely occur in the Study Area, and few, if any, impacts are anticipated from
acoustic stressors.

•

Explosives: Explosions in the water or near the water's surface present a risk to reptiles
located in close proximity to the explosion, because the shock waves produced by explosives
could cause injury or result in the death; however, only one loggerhead sea turtle mortality is
predicted. If a sea turtle is farther from an explosion, the intense, impulsive, broadband
sounds introduced into the marine environment may cause hearing loss, auditory masking,
physiological stress, or changes in behavior. Because the number of sea turtles potentially
impacted by explosives is small, population level effects are unlikely. Crocodilians considered
in this analysis would not co-occur with activities that use explosives, and no impacts on
crocodilians are anticipated from explosives.

•

Energy: Navy training and testing activities have the potential to expose sea turtles to
multiple energy stressors. The likelihood and magnitude of energy impacts depends on the
proximity of sea turtles to energy stressors. Based on the relatively weak strength of the
electromagnetic field created by Navy activities, impacts on sea turtles migrating behaviors
and navigational patterns are not anticipated. Potential impacts from high-energy lasers
would only result for sea turtles directly struck by the laser beam. Statistical probability
analyses demonstrate with a high level of certainty that no sea turtles would be struck by a
high-energy laser. Activities that generate electromagnetic fields or use high-energy lasers are
not anticipated to impact crocodilians because these activities would not co-occur with
crocodilian habitats. Energy stressors associated with Navy training and testing activities are
temporary and localized in nature, and based on patchy distribution of animals, no impacts
on individual reptile or reptile populations are anticipated.

•

Physical Disturbance and Strikes: Vessels, in-water devices, and seafloor devices present a risk
for collision with sea turtles, particularly in coastal areas where densities are higher. Strike
potential by expended materials is statistically small. Because of the low numbers of sea
Continued on the next page…
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REPTILES SYNOPSIS
turtles potentially impacted by activities that may potentially cause a physical disturbance
and strike, population level effects are unlikely. Crocodilians are expected to co-occur with
vessels and in-water devices that move at low velocities, limiting potential behavioral
impacts. No impacts on individual crocodilians or crocodilian populations are anticipated.
•

Entanglement: Sea turtles could be exposed to multiple entanglement stressors associated
with Navy training and testing activities. The potential for impacts is dependent on the
physical properties of the expended materials and the likelihood that a sea turtle would
encounter a potential entanglement stressor and then become entangled in it. Physical
characteristics of wires and cables, decelerators/parachutes, and biodegradable polymers
combined with the sparse distribution of these items throughout the Study Area indicates a
very low potential for sea turtles to encounter and become entangled in them. Long-term
impacts on individual sea turtles and sea turtle populations from entanglement stressors
associated with Navy training and testing activities are not anticipated. Entanglement
stressors are not anticipated to impact crocodilians because activities that expend materials
that present a potential entanglement risk would not co-occur with crocodilian habitats.

•

Ingestion: Navy training and testing activities have the potential to expose sea turtles to
multiple ingestion stressors and associated impacts. The likelihood and magnitude of impacts
depends on the physical properties of the military expended items, the feeding behaviors of
sea turtles that occur in the Study Area, and the likelihood that a sea turtle would encounter
and incidentally ingest the items. Adverse impacts from ingestion of military expended
materials would be limited to the unlikely event that a sea turtle would be harmed by
ingesting an item that becomes embedded in tissue or is too large to be passed through the
digestive system. The likelihood that a sea turtle would encounter and subsequently ingest a
military expended item associated with Navy training and testing activities is considered low.
Long-term consequences to sea turtle populations from ingestion stressors associated with
Navy training and testing activities are not anticipated. Ingestion stressors are not
anticipated to impact crocodilians because activities that expend materials that present a
potential ingestion risk would not co-occur with crocodilian habitats.

•

Secondary: Sea turtles could be exposed to multiple secondary stressors (indirect stressors to
habitat or prey) associated with Navy training and testing activities in the Study Area. Inwater explosions have the potential to injure or kill prey species that sea turtles feed on
within a small area affected by the blast; however, impacts would not substantially impact
prey availability for sea turtles. Explosion byproducts and unexploded munitions would have
no meaningful effect on water or sediment quality; therefore they are not considered to be
secondary stressors for sea turtles. Metals are introduced into the water and sediments from
multiple types of military expended materials. Available research indicates metal
contamination is very localized and that bioaccumulation resulting from munitions would not
occur. Several Navy training and testing activities introduce chemicals into the marine
Continued on the next page…

3.8-2

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

Continued from the previous page…

REPTILES SYNOPSIS
environment that are potentially harmful in concentration; however, through rapid dilution,
toxic concentrations are unlikely to be encountered by sea turtles. Furthermore,
bioconcentration or bioaccumulation of chemicals introduced by Navy activities to levels that
would significantly alter water quality and degrade sea turtle habitat has not been
documented. Secondary stressors from Navy training and testing activities in the Study Area
are not expected to have short-term impacts on individual sea turtles or long-term impacts
on sea turtle populations. Secondary stressors discussed above would not co-occur with
crocodilian habitats, and any indirect stressors to habitat or prey from training and testing
activities are anticipated to be negligible.

3.8.1 INTRODUCTION
This section provides a brief introduction to reptiles that occur within the boundaries of the Study Area
and whose distribution may overlap with stressors associated with the Proposed Action. The National
Marine Fisheries Service (NMFS) and the United States Fish and Wildlife Service (USFWS) share
jurisdictional responsibility for sea turtles under the Endangered Species Act (ESA). USFWS has
responsibility in the terrestrial environment (e.g., nesting beaches), while NMFS has responsibility in the
marine environment. Jurisdictional management of the crocodilian species included in this analysis is the
responsibility of the USFWS.
Sea turtles considered in this analysis are found in coastal waters and on nesting beaches of the United
States (U.S.) Atlantic Coast, Gulf of Mexico, Caribbean Sea, and in open ocean areas. 1 These species
include green sea turtles (Chelonia mydas), hawksbill turtle (Eretmochelys imbricata), Kemp’s ridley
turtle (Lepidochelys kempii), leatherback turtle (Dermochelys coriacea), and loggerhead turtle (Caretta
caretta). The American crocodile (Crocodylus acutus) and American alligator (Alligator mississippiensis)
occur in fresh and brackish waters, and are occasionally observed in nearshore marine waters. Each
species is discussed further in Section 3.8.2 (Affected Environment).

3.8.2 AFFECTED ENVIRONMENT
3.8.2.1 General Background
All reptiles are ectotherms, commonly referred to as “cold-blooded” animals that have adopted
different strategies to use external sources of heat to regulate body temperature. Sea turtles are highly

The olive ridley sea turtle (Lepidochelys olivacea) was considered for inclusion in this document, but because its
occurrence in the Study Area is extralimital (outside the species’ normal range), the species will not be analyzed.
Western Atlantic olive ridley sea turtle populations are centered near Suriname/French Guiana and Brazil.
Occurrences as far north as Puerto Rico, the Dominican Republic, and Cuba are considered rare. Between 1999 and
2001, three individuals were reported in coastal south Florida; however, all were strandings (Foley et al., 2003).
Currently, there are no olive ridley nesting beaches in the eastern United States, and there are no known feeding,
breeding, or migration areas within the Study Area; therefore, there does not appear to be a nexus between olive
ridley sea turtles and Navy training and testing activities.
1
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migratory, long-lived reptiles that occur throughout the open-ocean and coastal regions of the Study
Area. Generally, sea turtles are distributed throughout tropical to subtropical latitudes, with some
species extending into temperate seasonal foraging grounds. Seasonal foraging grounds for some
species extend into temperate latitudes. In general, sea turtles spend most of their time at sea, with
female turtles returning to land to nest. Habitat and distribution vary depending on species and life
stages and is discussed further in the species profiles and summarized in the following sections.
Crocodilians are also long-lived reptiles whose life spans can exceed 40 years in the wild. Crocodilians
control their body temperature by basking in the sun or moving to areas with warmer or cooler air and
water temperatures. The American crocodile inhabits freshwater wetland habitats, including rivers,
lakes, and reservoirs, and can also be found in brackish environments such as estuaries and swamps
(Fishman et al., 2009). It occurs within the Study Area in coastal portions of the Caribbean and in Florida.
American alligators are usually found in freshwater wetland habitats, in slow-moving rivers, or in the
brackish waters of swamps, marshes, and lakes. The alligator is found throughout the southeastern
United States, from the Carolinas to Texas (U.S. Fish and Wildlife Service, 2008). Neither species occurs
in off-shore oceanic waters. Both the American crocodile and American alligator can tolerate saltwater
for only brief periods because they do not have salt glands (Britton, 2009a).
Additional species profiles and information on the biology, life history, species distribution, and
conservation of reptile species can also be found on the following organizations:
•
•
•
•
•

NMFS Office of Protected Resources (includes sea turtle species distribution maps),
USFWS Ecological Services Field Office and Region Offices (for sea turtle nesting habitat and
general locations of nesting beaches),
Ocean Biogeographic Information System-Spatial Ecological Analysis of Megavertebrate
Populations (known as OBIS-SEAMAP) species profiles,
International Union for Conservation of Nature, Marine Turtle Specialist Group, and
State resource agencies.

Detailed information about threats to these species and life history information can be found in the ESA
listing documentation and their recovery plans (Federal Register 44 (244): 75074–75076, December 18,
1979; Federal Register 52 (107): 21059–21064, June 4, 1987; Federal Register 72 (53): 13027–13040,
March 20, 2007; (U.S. Fish and Wildlife Service, 1999).
3.8.2.1.1 Group Size
Sea turtles are generally solitary animals, but they tend to group during migrations and mating. Because
they do not show territoriality, foraging areas often overlap. New hatchlings, which often emerge from
nesting beaches in groups, are solitary until they are sexually mature (Bolten, 2003a; Bowen et al., 2004;
James et al., 2005a; Schroeder et al., 2003). Crocodiles and alligators are territorial, but will gather in
groups as juveniles (as a defense against predators), and as adults when exhibiting courtship behavior
and feeding (Campbell et al., 2013; Hidalgo-Ruz et al., 2012; National Park Service, 2012a).
3.8.2.1.2 Habitat Use
Sea turtles are dependent on beaches for nesting habitat, in locations that have sand deposits that are
not inundated with tides or storm events prior to hatching. In the water, sea turtle habitat use is
dependent on species and corresponds to dive behavior because of foraging and migration strategies, as
well as behavior state (e.g., diving deep at night for resting purposes) (Hart et al., 2016). Crocodiles and
alligators depend on brackish and fresh water estuarine wetland types, where there is sufficient water
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to use as concealment for hunting and stalking of prey. Nesting habitats are on dry land, with eggs
deposited in holes dug in soft mud and sediments (Britton, 2009b).
3.8.2.1.3 Dive Behavior
While the American crocodile and the American alligator do submerge, they do not dive in the
traditional sense; thus these species are not discussed in this section. Sea turtle dive depth and duration
varies by species, the age of the animal, the location of the animal, and the activity (e.g., foraging,
resting, and migrating). Dive durations are often a function of turtle size, with larger turtles being
capable of diving to greater depths and for longer periods. The diving behavior of a particular species or
individual has implications for mitigation, monitoring, and developing sound conservation strategies. In
addition, their relative distribution through the water column is an important consideration when
conducting acoustic exposure analyses. Methods of collecting dive behavior data over the years has
varied in study design, configuration of electronic tags, parameters collected in the field, and data
analyses. Collected data from 57 studies published between 1986 and 2013, which summarized depths
and durations of dives of datasets including an overall total of 538 sea turtles. Figure 3.8-1 presents the
ranges of maximum dive depths for each sea turtle species found in the Study Area.
Leatherback turtle
Max dive duration: 86.5 min
Loggerhead turtle
Max dive duration: 614 min
Kemp's Ridley turtle
(See note 1)
Max dive duration: 217 min
Hawksbill turtle
Max dive duration: 138 min
Green turtle
Max dive duration: 307 min
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Range of Recorded Maximum Depths by Species (meters)
Sources: Hochscheid (2014a); Sakamoto et al. (1993); (Rice & Balazs, 2008) ; Gitschlag (1996); Salmon et al. (2004a)
Note: This figure shows the ranges of maximum dive depths and durations reported in the literature for the sea turtle species
included in this analysis. Only one study was reviewed for Kemp’s ridley turtle, which recorded depths of one juvenile
Kemp’s ridley turtle, and was not comparable to other data collected on other species

Figure 3.8-1: Dive Depth and Duration Summaries for Sea Turtle Species
Hochscheid (2014b) also collected information on generalized dive profiles, with correlations to specific
activities, such as bottom resting, bottom feeding, orientation and exploration, pelagic foraging and
feeding, mid-water resting, and traveling during migrations. Generalized dive profiles compiled from
11 different studies by Hochscheid (2014b) show eight distinct profiles tied to specific activities. These
profiles and activities are shown in Figure 3.8-2.
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Sources: Hochscheid (2014a); Hochscheid (2014b); Rice and Balazs (2008), Sakamoto et al. (1993), Houghton et al. (2003),
Fossette et al. (2007), Salmon et al. (2004a), Hays et al. (2004); Southwood et al. (1999).
Note: Profiles A-H, as reported in the literature and compiled by Hochscheid (2014b). The depth and time arrows indicate the
axis variables, but the figure does not represent true proportions of depths and durations for the various profiles. In other
words, the depths can vary greatly, but behavioral activity seems to dictate the shape of the profile. Profiles G and H have
only been described for shallow dives (less than 5 m).

Figure 3.8-2: Generalized Dive Profiles and Activities Described for Sea Turtles
3.8.2.1.4 Hearing and Vocalization
3.8.2.1.4.1 Sea Turtles
Sea turtle ears are adapted for hearing underwater and in air, with auditory structures that receive
sound via bone conduction (Lenhardt et al., 1985), via resonance of the middle ear cavity (Willis et al.,
2013), or via standard tympanic middle ear path (Hetherington, 2008). Studies of hearing ability show
that sea turtles’ ranges of in-water hearing detection generally lies between 50 and 1600 hertz (Hz),
with maximum sensitivity between 100 to 400 Hz, and that hearing sensitivity drops off rapidly at higher
frequencies. Sea turtles are also limited to low frequency hearing in-air, with hearing detection in
juveniles possible between 50 to 800 Hz, with a maximum hearing sensitivity around 300 to 400 Hz
(Bartol & Ketten, 2006; Piniak et al., 2016). Hearing abilities have primarily been studied with sub-adult,
juvenile, and hatchling subjects in four sea turtle species, including green (Bartol & Ketten, 2006; Ketten
& Moein-Bartol, 2006; Piniak et al., 2016; Ridgway et al., 1969), Kemp’s ridley (Bartol & Ketten, 2006),
loggerhead (Bartol et al., 1999; Lavender et al., 2014; Martin et al., 2012), and leatherback. Only one
study examined the auditory capabilities of an adult sea turtle (Martin et al., 2012); the hearing range of
the adult loggerhead turtle was similar to other measurements of juvenile and hatchling sea turtle
hearing ranges.
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Using existing data on sea turtle hearing sensitivity, the Navy developed a composite sea turtle
audiogram for underwater hearing (Figure 3.8-3), as described in the technical report Criteria and
Thresholds for U.S. Navy Acoustic and Explosive Effects (U.S. Department of the Navy, 2017b).

Source: U.S. Department of the Navy (2017b)
Notes: dB re 1 μPa: decibels referenced to 1 micropascal, kHz = kilohertz

Figure 3.8-3: Composite Underwater Audiogram for Sea Turtles
The role of underwater hearing in sea turtles is unclear. Sea turtles may use acoustic signals from their
environment as guideposts during migration and as cues to identify their natal beaches (Lenhardt et al.,
1983). However, they may rely more on other senses, such as vision and magnetic orientation, to
interact with their environment (Avens & Lohmann, 2003; Narazaki et al., 2013).
Sea turtles are not known to vocalize underwater. Some sounds have been recorded during nesting
activities ashore, including belch-like sounds and sighs (Mrosovsky, 1972), exhale/inhales, gular pumps,
and grunts (Cook & Forrest, 2005) by nesting female leatherback turtles and low-frequency pulsed and
harmonic sounds by leatherback embryos in eggs and hatchlings (Ferrara et al., 2014).
3.8.2.1.4.2 Crocodilians
Crocodilians (e.g., crocodiles and alligators), like other amphibious species, have both in-air and
underwater hearing capabilities. However, crocodilians appear to be structurally adapted for detection
of airborne sound based on the similarities between crocodilian and avian ear morphology and the
corresponding auditory brainstem structures (Gleich & Manley, 2000). Crocodilians detect airborne
sound via the tympanic membrane, while sounds in water appear to be detected via bone conduction
(Higgs et al., 2002). Crocodilians have external muscular flaps both above and below the opening of the
external auditory canal that reflexively close to seal off the canal when submerged and relax to open
above/out of the water (Saunders et al., 2000; Shute & Bellairs, 1955).
Crocodilian hearing is most sensitive at low frequencies, both in air and in water. Hearing abilities have
not been studied for adult crocodilians but have been studied in juveniles. Best hearing range in air was
found between 1 and 1.5 kilohertz (kHz), with poor sensitivity above 2 kHz (Higgs et al., 2002; Wever,
1971). In water, best sensitivity was observed at 800 Hz, with no responses to exposures at 4 kHz (Higgs

3.8-7

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

et al., 2002). Hearing range was observed to extend to higher frequencies in air than in water (Higgs et
al., 2002).
Crocodilians use hearing for prey detection and social communication, but also rely on good vision,
scent, and touch for interacting with their environment (Grigg & Gans, 1993; Wever, 1971).
With regard to sound production, crocodilian calls are typically low-frequency, short, and repetitive.
Adult calls include courtship bellows at the air-water interface with a notable in-water component
(20–250 Hz); grunts (up to 1 kHz); hisses during threat displays, and coughs (Garrick et al., 1978; Vergne
et al., 2009; Vliet, 1989).
Hatchling and juvenile American alligators have a more restricted communication repertoire (Higgs et
al., 2002). Sound production includes contact calls made when feeding or moving in groups and hisses or
snarls when threatened (Bierman et al., 2014).
3.8.2.1.5 General Threats
3.8.2.1.5.1 Water Quality
Water quality in sea turtle habitats can be affected by a wide range of activities. The potential for energy
exploration and extraction activities to degrade nearshore and off-shore habitats are discussed in
Section 3.8.2.1.5.2 (Commercial Industries). Marine debris in sea turtle habitats is discussed in Section
3.8.2.5.6 (Marine Debris). Chemical pollution and impacts on water quality is also of great concern,
although its effects on reptiles are just starting to be understood in marine organisms (National Marine
Fisheries Service, 2011a, 2014b; Ortmann et al., 2012) Jepson & Law, 2016; Law, 2014; Peterson et al.,
2015; Peterson et al., 2014; Aguilar de Soto et al., 2008). Oil and other chemical spills are a specific type
of ocean contamination that can have damaging effects on some sea turtle and other marine reptile
species directly through exposure to oil or chemicals and indirectly due to pollutants’ impacts on prey
and habitat quality. Ingested plastics, discussed in more detail in Section 3.8.2.5.6 (Marine Debris), can
also release toxins, such as bisphenol-A (commonly known as “BPA”) and phthalates, and organisms may
absorb heavy metals from the ocean and release those into tissues (Fukuoka et al., 2016; Teuten et al.,
2007). Life stage, geographic location relative to concentrations of pollutants, and feeding preference
affects the severity of impacts on reptiles associated with chemical pollution in the marine environment.
For the American crocodile, the increase in salinity levels from fresh water input reductions may
influence distributions in southern Florida (Mazzotti et al., 2016). One of the goals of the Comprehensive
Everglades Restoration Plan is to restore historic freshwater flows to American crocodile habitat
throughout the Everglades. Henry et al. (2016) modeled potential effects of restoring freshwater flows
to the Everglades, predicting crocodile populations across south Florida decreasing approximately
3 percent after the restoration of flows compared to future conditions without restoration, but local
increases up to 30 percent in the Joe Bay area near Taylor Slough, and local decreases up to 30 percent
in the vicinity of Buttonwood Canal. American alligators are often cited as indicators for water quality, in
particular for heavy metal pollution (Brandt et al., 2016; Hodge, 2011). Fluctuations in water levels are a
primary driver for alligator presence in inland freshwater systems (Brandt et al., 2016; Hidalgo-Ruz et al.,
2012; National Park Service, 2012a).
3.8.2.1.5.2 Commercial Industries
One comprehensive study estimates that worldwide, 447,000 sea turtles are killed each year from
bycatch in commercial fisheries around the world (Wallace et al., 2010b). Lewison et al. (2014)
compared bycatch using three different gear types (longline, gillnet, and trawling nets) for sea turtles,
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marine mammals, and seabirds. Sea turtles were most susceptible to bycatch, with the Mediterranean
and waters off the Atlantic coast of South America as the two highest fisheries reporting sea turtle
mortalities (primarily through trawling) (Lewison et al., 2014). In U.S. fisheries, Finkbeiner et al. (2011)
estimate that bycatch resulted in 71,000 sea turtle deaths per year prior to effective regulations that
protect sea turtles (e.g., regulations adopted since the mid-1990s in different U.S. fisheries for turtle
exclusion devices). Current mortality estimates are 94 percent lower (4,600 deaths) than pre-regulation
estimates (Finkbeiner et al., 2011).
Large-scale commercial exploitation also contributes to global decline in marine turtle populations.
Currently, 42 countries and territories allow direct take of turtles and collectively take in excess of
42,000 turtles per year, the majority of which (greater than 80 percent) are green sea turtles (Humber et
al., 2014). Illegal fishing for turtles and nest harvesting also continues to be a major cause of sea turtle
mortality, both in countries that allow sea turtle take and in countries that outlaw the practice (Lam et
al., 2012; Maison et al., 2010). For example, Humber et al. (2014) estimated that in Mexico 65,000 sea
turtles have been illegally harvested since 2000. The authors, however, noted a downward trend of legal
and illegal direct takes of sea turtles over the past three decades—citing a greater than 40 percent
decline in green sea turtle take since the 1980s, a greater than 60 percent decline in hawksbill and
leatherback take, and a greater than 30 percent decline in loggerhead take (Humber et al., 2014).
Boat strike has been identified as one of the important mortality factors in several nearshore turtle
habitats worldwide. Precise data are lacking for sea turtle mortalities directly caused by ship strikes;
however, live and dead turtles are often found with deep cuts and fractures indicative of collision with a
boat hull or propeller (Hazel et al., 2007a; Lutcavage et al., 1997a). For example, scientists in Hawaii
reported that 2.5 percent of green sea turtles found dead on the beaches between 1982 and 2003 had
been killed by boat strike (Chaloupka et al., 2008), and in the Canary Islands, 23 percent of stranded sea
turtles showed lesions from boat strikes or fishing gear (Oros et al., 2005). Denkinger et al. (2013b)
reports that boat strikes in the Galapagos Islands were most frequent at foraging sites close to a
commercial and tourism port.
Off-shore energy development including oil and natural gas extraction in coastal and deep waters on the
continental shelf, as well as renewable energy projects can degrade habitats during pre-construction
and operation phases. Oil impacts from leaks and catastrophic spills can cause direct and indirect
mortality to sea turtles in all life stages; and potentially impact crocodilian habitats if spills reach
estuaries and riverine areas. The Deepwater Horizon spill in 2010, releasing 200 million gallons of crude
oil into the Gulf of Mexico (Putman et al., 2015b), is anticipated to have long-term effects that persist for
decades (National Marine Fisheries Service, 2011a, 2014b; Ortmann et al., 2012). Prior to drilling
operations, vessel traffic and seismic disturbances through exploration activities can degrade sea turtle
coastal and open ocean foraging habitats. As of the first half of 2015, the global off-shore wind industry
had a current installed capacity of nearly 12,000 megawatts and is expected to grow to more than
37,000 megawatts by 2020 (Smith et al., 2015). Off of U.S. shores, approximately 20,000 megawatts of
installed capacity is planned over the next few years, with most development occurring off the coasts of
Massachusetts, New Jersey, Virginia, and North Carolina (Smith et al., 2015).
Onshore development can lead to nesting habitat loss or habitat degradation. Construction activities can
facilitate erosion or inhibit natural sediment deposition to form beaches. Once facilities are operational,
artificial lighting, noise, and other stressors can degrade nesting habitats (National Marine Fisheries
Service & U.S. Fish and Wildlife Service, 2011b; Seminoff et al., 2015).
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Human development diminishes crocodilian habitat and restricts the species’ breeding range. In addition
to direct habitat loss, alteration of habitat is a concern as water management programs are developed.
Residential and urban development restricts freshwater flow into swamps and estuaries, which may
limit crocodilian growth, survival, and abundance (Mazzotti et al., 2007).
3.8.2.1.5.3 Disease and Parasites
Fibropapillomatosis is a disease of sea turtles that results in the production of tumors, both external and
internal, that are considered benign, but may obstruct crucial functions, such as swimming, feeding,
sight, and buoyancy, and can lead to death (Balazs, 1986; National Marine Fisheries Service & U.S. Fish
and Wildlife Service, 1991; Patrício et al., 2016; Work & Balazs, 2013a). The disease was first noticed in
1928, and was not observed again until the 1970s (Day et al., 2016). The disease shows the highest
prevalence among green sea turtles (Patrício et al., 2016), with rapid spread of the disease was recorded
through the 1980s, becoming an endemic in both Florida and Hawaii in green sea turtle populations
(Day et al., 2016; Work & Balazs, 2013b). By 1995 the concentration of disease in the population
reached its climax and has showed a decline in prevalence since (Patrício et al., 2016).
Edmonds et al. (2016) lists 16 parasites known to occur in sea turtles, with the most common and
significant (in terms of impacts on health) being blood flukes and flatworms (Watson et al., 2017). Some
of the common external parasites found on sea turtles include leeches and a number of different species
that reside on the shell called epibiota (Glandon & Miller, 2016). Leeches are usually seen around where
the flippers attach to the rest of the body. Parasitic isopods (e.g., sea lice) can attach themselves to sea
turtle soft tissue on the outside and within the mouth (Foster & Gilmour, 2016).
The type and severity of disease in crocodilians is poorly understood, and is not considered as a
significant threat to species recovery (Florida Fish and Wildlife Conservation Commission, n.d.; National
Park Service, 2012a; Savannah River Ecology Laboratory & Herpetology Program, 2012).
3.8.2.1.5.4 Invasive Species
Invasive species have been shown to have both harmful and beneficial impacts on sea turtles. Impacts
on sea turtles associated with invasive species primarily concern nest predation and prey base. For
example, feral hogs (Sus scrofa) have been known to destroy several sea turtle nests during a season on
certain nesting beaches in Florida (Engeman et al., 2016). Engeman et al. (2016) noted nesting success
after a successful implementation of a feral hog control program in Florida. In foraging grounds, sea
turtles have been shown to adapt their foraging preferences for invasive seagrass and algae. Becking et
al. (2014) showed green sea turtle foraging behavior shift to consumption of Halophila stipulacea, a
rapidly spreading seagrass in the Caribbean. In Hawaii, green sea turtles in Kaneohe Bay have modified
their diets over several decades to include seven non-native species (Acanthophora spicifera, Hypnea
musciformis, Gracilaria salicornia, Eucheuma denticulatum, Gracilaria tikvahiae, Kappaphycus striatum,
and Kappaphycus alvarezii), with non-native algae accounting for over 60 percent of turtle diet (Russell
& Balazs, 2015).
Burmese pythons (Python bivitattus) are large generalist predators that have established an expanding
breeding population in Florida (Walters et al., 2016). Introduced pythons present a direct threat to the
American alligator and American crocodile through predation, where predation of alligators up to 2 m in
length have been reported (Dorcas et al., 2012). Introduced pythons were thought to be primarily
restricted to freshwater habitats in Florida, but Hart et al. (2012) has shown salt water tolerance in
newly-hatched pythons, which may increase the risk for American crocodiles. Introduced pythons can
also negatively impact crocodilians through competition for food. Dorcas et al. (2012) noted severe
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declines in mammals attributed to python population increases, which remove a small, but significant
prey base for alligators and crocodiles.
3.8.2.1.5.5 Climate Change
Sea turtles are particularly susceptible to climate change effects because their life history, physiology,
and behavior are extremely sensitive to environmental temperatures (Fuentes et al., 2013a). Climate
change models predict sea level rise and increased intensity of storms and hurricanes in tropical sea
turtle nesting areas (Patino-Martinez et al., 2014). These factors could significantly increase beach
inundation and erosion, thus affecting water content of sea turtle nesting beaches and potentially
inundating nests (Pike et al., 2015). Climate change may negatively impact turtles in multiple ways and
at all life stages. These impacts may include the potential loss of nesting beaches due to sea level rise
and increasingly intense storm surge (Patino-Martinez et al., 2014), feminization of turtle populations
from elevated nest temperatures (and skewing populations to more females to males unless nesting
shifts to northward cooler beaches) (Reneker & Kamel, 2016), and decreased reproductive success
(Clark & Gobler, 2016; Hawkes et al., 2006b; Laloë et al., 2016; Pike, 2014b), shifts in reproductive
periodicity and latitudinal ranges (Birney et al., 2015; Pike, 2014a), disruption of hatchling dispersal and
migration, and indirect effects to food availability (Witt et al., 2010).
Adaption strategies to protect coastal infrastructure are an anticipated response to rising sea levels.
These activities may include shoreline stabilization projects and infrastructure hardening, which could
contribute to the loss of nesting habitat. Shoreline stabilization may hold in place beach sediments in a
specific location; however, the disruption of onshore currents can reduce the beach replenishment of
sediments further away (Boyer et al., 1999; Fish et al., 2008).
Effects associated with climate change are likely to impact crocodilian species within the Study Area.
Erosion, water contaminants, and sea level rise may further increase vulnerability of nesting sites for
both the American crocodile and American alligator (Mazzotti et al., 2007; Savannah River Ecology
Laboratory, 2012b). Short-term effects on crocodilians and their habitat also include the potential
impacts caused by increased hurricane occurrence and intensity (Elsey et al., 2006; Elsey & Woodward,
2010).
3.8.2.1.5.6 Marine Debris
Ingestion of marine debris can cause mortality or injury to sea turtles. The United Nations Environment
Program estimates that approximately 6.4 million tons of anthropogenic debris enters the marine
environment every year (United Nations Environmental Program, 2005). This estimate, however, does
not account for cataclysmic events, such as the 2011 Japanese tsunami estimated to have generated 1.5
million tons of floating debris (Murray et al., 2015). Plastic is the primary type of debris found in marine
and coastal environments, and plastics are the most common type of marine debris ingested by sea
turtles (Schuyler et al., 2014a). Sea turtles can mistake debris for prey; one study found 37 percent of
dead leatherback turtles to have ingested various types of plastic (Mrosovsky et al., 2009), and Narazaki
et al. (2013) noted an observation of a loggerhead exhibiting hunting behavior on approach to a plastic
bag, possibly mistaking the bag for a jelly fish. Even small amounts of plastic ingestion can cause an
obstruction in a sea turtle’s digestive track and mortality (Bjorndal et al., 1994; Bjorndal, 1997b), and
hatchlings are at risk for ingesting small plastic fragments. Ingested plastics can also release toxins, such
as bisphenol-A (commonly known as “BPA”) and phthalates, or absorb heavy metals from the ocean and
release those into tissues (Fukuoka et al., 2016; Teuten et al., 2007). Life stage and feeding preference
affects the likelihood of ingestion. Turtles living in oceanic or coastal environments and feeding in the
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open ocean or on the seafloor may encounter different types and densities of debris, and may therefore
have different probabilities of ingesting debris. In 2014, Schuyler et al. (2014a) reviewed 37 studies of
debris ingestion by sea turtles, showing that young oceanic sea turtles are more likely to ingest debris
(particularly plastic), and that green and loggerhead turtles were significantly more likely to ingest debris
than other sea turtle species.
3.8.2.2 Endangered Species Act-Listed Species
As shown in Table 3.8-1, there are seven species of reptiles listed as Endangered or Threatened under
the ESA in the Study Area. Life history descriptions of these species are provided in more detail in the
following sections.

Table 3.8-1: Current Regulatory Status and Presence of Endangered Species Act-Listed
Reptiles in the Study Area
Species Name and Regulatory Status
Endangered
Common
Scientific
Species Act
Name
Name
Status
Family Cheloniidae (hard-shelled sea turtles)
Green
Turtle
(North
Chelonia
Threatened1
Atlantic
mydas
DPS, South
Atlantic
DPS)

Hawksbill
Turtle

Kemp’s
Ridley
Turtle

Loggerhead
Turtle
(Northwest
Atlantic
Ocean DPS)

Eretmochelys
imbricata

Lepidochelys
kempii

Caretta caretta

Presence in Study Area
Open
Ocean

North
Atlantic
Subtropical
Gyre, Gulf
Stream

Endangered2

North
Atlantic
Subtropical
Gyre, Gulf
Stream

Endangered

North
Atlantic
Subtropical
Gyre, Gulf
Stream

Threatened/
Endangered3

North
Atlantic
Subtropical
Gyre, Gulf
Stream

3.8-12

Large Marine
Ecosystem
Northeast
U.S. Continental
Shelf, Southeast
U.S. Continental
Shelf, Caribbean
Sea, Gulf of
Mexico
Northeast
U.S. Continental
Shelf,2 Southeast
U.S. Continental
Shelf, Caribbean
Sea, Gulf of
Mexico
Northeast
U.S. Continental
Shelf, Southeast
U.S. Continental
Shelf, Gulf of
Mexico
NewfoundlandLabrador Shelf,
Scotian Shelf,
Northeast
U.S. Continental
Shelf, Southeast
U.S. Continental
Shelf, Caribbean
Sea, Gulf of
Mexico

Inland Waters
Chesapeake Bay,
Narragansett Bay,
Kings Bay, Port
Canaveral, St.
Andrew Bay, Corpus
Christi Bay

NA

Narragansett Bay,
Chesapeake Bay,
Corpus Christi Bay

Narragansett Bay,
Chesapeake Bay, St.
Andrew Bay, Kings
Bay, Port Canaveral
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Table 3.8-1: Current Regulatory Status and Presence of Endangered Species Act-Listed
Reptiles in the Study Area (continued)
Species Name and Regulatory Status
Endangered
Common
Scientific
Species Act
Name
Name
Status
Family Dermochelyidae (leatherback sea turtle)

Leatherback
Turtle

Dermochelys
coriacea

Endangered

Presence in Study Area
Open
Ocean

North
Atlantic
Subtropical
Gyre, Gulf
Stream

Family Crocodylidae (true crocodiles)
American
Crocodile

Crocodylus
acutus

Threatened

American
Alligator

Alligator
mississippiensi
s

Threatened
due to
similarity of
appearance4

1 On

NA

NA

Large Marine
Ecosystem
NewfoundlandLabrador Shelf,
Scotian Shelf,
Northeast
U.S. Continental
Shelf, Southeast
U.S. Continental
Shelf, Caribbean
Sea, Gulf of
Mexico
Southeast
U.S. Continental
Shelf, Gulf of
Mexico
Southeast
U.S. Continental
Shelf, Gulf of
Mexico

Inland Waters

Narragansett Bay,
Chesapeake Bay, Port
Canaveral

NA
Kings Bay, Port
Canaveral, St.
Andrew Bay, Corpus
Christi Bay

April 6, 2016, the NMFS and USFWS listed the Central West Pacific, Central South Pacific, and Mediterranean distinct
population segments as endangered, while listing the other eight distinct population segments (Central North Pacific,
East Indian-West Pacific, East Pacific, North Atlantic, North Indian, South Atlantic, Southwest Indian, and Southwest
Pacific) as threatened. The AFTT Study Area shares portions of the geographic extents identified for the North
Atlantic distinct population segment, including breeding populations along the U.S. Atlantic and Gulf of Mexico
coasts.
2 Hawksbills have been recorded in the Study Area rarely; occurrence in the Northeast U.S. Continental Shelf Large Marine
Ecosystem is extralimital (outside of their normal range).
3 On September 22, 2011, the NMFS and USFWS listed the North Pacific Ocean, South Pacific Ocean, North Indian Ocean,
Northeast Atlantic Ocean, and Mediterranean Sea distinct population segments of the loggerhead sea turtle as
endangered under the ESA, while the other four distinct population segments (the Southeast Indo-Pacific Ocean,
Southwest Indian Ocean, Northwest Atlantic Ocean, and South Atlantic Ocean) are listed as threatened. The AFTT
Study Area shares portions of the geographic extents identified for the Northwest Atlantic Ocean distinct population
segment.
4 The American alligator is listed under the Endangered Species Act (ESA) classification of "threatened due to similarity of
appearance" to the American crocodile.
Sources: 81 Federal Register 20057, 35 Federal Register 18319, 35 Federal Register 8491, 43 Federal Register 32800, 76
Federal Register 58868.
Note: NA = not applicable

3.8.2.2.1 Green Turtle (Chelonia mydas)
3.8.2.2.1.1 Status and Management
The green sea turtle was first listed under the ESA in 1978. In 2016, the NMFS and USFWS reclassified
the species into 11 “distinct population segments,” which maintains federal protections while providing
a more tailored approach for managers to address specific threats facing different populations (see the
NMFS and USFWS Final Rule published on April 6, 2016). The geographic areas that include these distinct
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population segments are: (1) North Atlantic Ocean, (2) Mediterranean Sea, (3) South Atlantic Ocean,
(4) Southwest Indian Ocean, (5) North Indian Ocean, (6) East Indian Ocean – West Pacific Ocean,
(7) Central West Pacific Ocean, (8) Southwest Pacific Ocean, (9) Central South Pacific Ocean, (10) Central
North Pacific Ocean, and (11) East Pacific Ocean.
Only the North Atlantic distinct population segment (which was listed as threatened) is within the Study
Area and is discussed further in the document. It should be noted, however, that North Atlantic green
sea turtle populations have minimal mixing (gene flow) with the South Atlantic regions and no mixing
with the Mediterranean region, and juvenile turtles from the North Atlantic may occasionally use south
Atlantic or Mediterranean foraging grounds (Seminoff et al., 2015).
Critical habitat is designated within the Study Area (Figure 3.8-4). In 1998, critical habitat was designated
for green sea turtles in coastal waters around Culebra Island, Puerto Rico, from the mean high water line
seaward to three nautical miles (NM) to include Culebra’s outlying Keys (63 Federal Register 46693). The
essential physical and biological features of this critical habitat include (1) seagrass beds, which provide
valuable foraging habitat; (2) coastal waters of Culebra, which serve as a developmental habitat and
support juvenile, subadult, and adult green sea turtle populations; and (3) coral reefs and other
topographic features that provide shelter (63 Federal Register 46693). Puerto Rico’s Culebra Island,
where the NMFS and USFWS designated Critical Habitat for green sea turtles, supports important
habitat for juveniles, subadults, and a small population of adults. Green turtles are most abundant at
Culebrita, Mosquito Bay, Puerto Manglar, and Tamarindo Grande, probably due to the presence of
dense seagrass beds in those areas (Collazo et al., 1992; Patrício et al., 2016; Patrício et al., 2014). Higher
concentrations and abundance in other locations throughout the green sea turtle range also support
dense marine vegetation used as foraging grounds (Patrício et al., 2014; Seminoff et al., 2015).
3.8.2.2.1.2 Habitat and Geographic Range
The green sea turtle is distributed worldwide across tropical and subtropical coastal waters generally
between 45 degrees (°) north and 40° south. After emerging from the nest, green sea turtle hatchlings
swim to offshore areas where they float passively in major current systems; however, laboratory and
modeling studies suggest that dispersal trajectories might also be shaped by active swimming
(Christiansen et al., 2016; Putman & Mansfield, 2015b). Post-hatchling green sea turtles forage and
develop in floating Sargassum habitats of the open ocean. At the juvenile stage (estimated at five to
six years), they leave the open-ocean habitat and retreat to protected lagoons and open coastal areas
that are rich in seagrass or marine algae (Bresette et al., 2006), where they will spend most of their lives
(Bjorndal & Bolten, 1988). The optimal developmental habitats for late juveniles and foraging habitats
for adults are warm shallow waters (3–5 m), with abundant submerged aquatic vegetation and close to
nearshore reefs or rocky areas (Holloway-Adkins, 2006; Seminoff et al., 2002). Climate change and ocean
warming trends may impact the habitat and range of this species over time (Fuentes et al., 2013b).
These impacts apply to all sea turtle species and are discussed in Section 3.8.2.1.5.4 (Climate Change).
Four regions within the North Atlantic distinct population segment support nesting concentrations:
Costa Rica (Tortuguero), Mexico (Campeche, Yucatan, and Quintana Roo), United States (Florida), and
Cuba. The highest concentration of nesting is in Tortuguero, and in Mexico, where nesting occurs
primarily along the Yucatan Peninsula. Most green sea turtle nesting occurs in along the Atlantic coast of
eastern central Florida, with smaller concentrations along the Gulf coast and Florida Keys. In Cuba,
nesting primarily occurs on the extreme western tip of the country and on islands off the southern shore
of Cuba. Nesting also occurs in the Bahamas, Belize, Cayman Islands, Dominican Republic, Haiti,
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Note: AFTT = Atlantic Fleet Training and Testing

Figure 3.8-4: Critical Habitat Designated for the Green Sea Turtles in the Study Area
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Honduras, Jamaica, Nicaragua, Panama, Puerto Rico, Turks and Caicos Islands, and North Carolina, South
Carolina, Georgia, Texas, and Virginia.
Green sea turtles are known to live in the open-ocean waters of the Gulf Stream and North Atlantic Gyre
during the first five to six years of life, but little is known about preferred habitat or general distribution
during this life phase beyond the information presented in the introduction to this resource. Although
information on migratory routes within this area is limited, recent research has shown that juvenile
green sea turtles have the ability to migrate independently of ocean currents (directional and active
swimming) to access productive foraging grounds (Kaplanis et al., 2016; Kirstein et al., 2016; Putman &
Mansfield, 2015a). The main source of information on distribution in the Study Area comes from
U.S. fisheries bycatch. Green turtle post-hatchling and juvenile foraging grounds in the North Atlantic
range from coral or nearshore reefs and seagrass beds, to inshore bays and estuaries (Bresette et al.,
1998; Plotkin & Amos, 1998b). In the western North Atlantic, juvenile green sea turtles forage as far
north as Cape Cod Bay, Massachusetts, as far east as Bermuda, and throughout the Caribbean; however,
foraging adults are only found from the southernmost reach of the Florida peninsula (Witherington &
Hirama, 2006a).
As ocean temperatures increase in the spring, green sea turtles migrate from southeastern U.S. waters
to the estuarine habitats of Long Island Sound, Peconic Bay, Chesapeake Bay, and possibly Nantucket
Sound, where an abundance of algae and eelgrass occurs. Peak occurrence in the Northeast U.S.
Continental Shelf Large Marine Ecosystem is likely in September (Berry et al., 2000). During nonbreeding
periods, adult and juvenile distributions may overlap in coastal feeding areas (Hirth, 1997; Weishampel
et al., 2006).
Juveniles use the estuarine and nearshore waters of central Florida throughout the year, including
Pensacola Bay, St. Joseph Bay, Charlotte Harbor, Cedar Keys, Homosassa Springs, Crystal River, and
Tampa Bay (Lamont et al., 2015; Langhamer et al., 2016; Renaud et al., 1995; Seminoff et al., 2015). In
the northern Gulf of Mexico, green sea turtles prefer the coastal habitats of southern Texas (e.g.,
lagoons, channels, inlets, bays) where seagrass beds and macroalgae are abundant, including Texas’
Laguna Madre (Renaud et al., 1995). As water temperatures rise from April to June, green sea turtle
numbers increase in the continental shelf waters of the Gulf of Mexico Large Marine Ecosystem, off
Galveston Bay, and in those waters associated with the continental shelf break northeast of Corpus
Christi. Green sea turtles found in these deeper waters are likely adults migrating from resident foraging
grounds to distant nesting grounds (Meylan, 1995). The sparse sighting records in Louisiana and Texas
waters, as well as nesting records on the southern Texas coast, indicate that green sea turtles are found
in the northwestern Gulf of Mexico during spring but in far fewer numbers than in the northeastern
Gulf.
3.8.2.2.1.3 Population Trends
Green turtle nesting has shown an exponential increase over the past 27 years (Seminoff et al., 2015).
For example, in 1989, biologists documented 464 green sea turtle nests on index beaches. In 2011, the
index count was 10,701. In 2013, the index count had increased to 25,553, and climbed to 27,975 in
2015. The index count represents about 68 percent of green sea turtle nesting statewide (Florida Fish
and Wildlife Conservation Commission, 2015), and represents the second-largest green sea turtle
nesting population in the wider Caribbean (Florida Fish and Wildlife Conservation Commission, 2011;
Meylan et al., 2006b). Records of green sea turtle nests have also been reported from the Florida
panhandle, Georgia, Alabama, South Carolina, North Carolina, and Texas (National Marine Fisheries
Service & U.S. Fish and Wildlife Service, 2007d). A green sea turtle nested at Cape Henlopen State Park
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in Delaware in August 2011, which was the first green sea turtle nesting ever observed north of Virginia
(Murray, 2011). While nesting abundance has been monitored at these sites for decades, in-water
abundance in the Gulf of Mexico or along the Atlantic coast remains unavailable (National Marine
Fisheries Service & U.S. Fish and Wildlife Service, 2007e; Seminoff et al., 2015). Adult and juvenile males
and females from nesting colonies in the Yucatan Peninsula (Mexico), Aves Island (Venezuela), Galibi
Reserve (Suriname), and Isla Trinidade (Brazil) could also occur in the waters of the Study Area.
The Marine Turtle Specialist Group (under the International Union for Conservation of Nature’s Species
Survival Commission) conducted a worldwide analysis of the green sea turtle population based on
32 index nesting sites around the world (Marine Turtle Specialist Group, 2004). The analysis concluded
there has been a 48–65 percent decline in the number of females nesting annually over the past 100 to
150 years. About 80 percent of nesting in the Western Atlantic Ocean occurs at Tortuguero, Costa Rica
(Seminoff et al., 2015). Generally, nesting trends in the Western Atlantic Ocean are stable to increasing
and are increasing in Florida. Although these data appear to present an encouraging global outlook,
datasets for fewer than half of these sites (9 of 23) document a time span of longer than 20 years, which
limits the strength of the data. A standard timeframe of data that would be necessary to properly assess
population trends is three generations, which for the green sea turtle is between 100 and 150 years.
Consequently, the impact of changes in juvenile recruitment that occurred four decades ago may not yet
be manifested in changes in nesting abundance (Seminoff et al., 2015).
3.8.2.2.1.4 Predator and Prey Interactions
The green sea turtle is the only species of sea turtle that, as an adult, primarily consumes plants and
other types of vegetation (Mortimer, 1995; Nagaoka et al., 2012). While primarily herbivorous, a green
sea turtle’s diet changes substantially throughout its life. Very young green sea turtles are omnivorous
(Bjorndal, 1997a). Salmon et al. (2004b) reported that post-hatchling green sea turtles were found to
feed near the surface on seagrasses or at shallow depths on comb jellies and unidentified gelatinous
eggs off the coast of southeastern Florida. Nagaoka et al. (2012) analyzed 50 incidentally caught juvenile
green sea turtles in Brazil and determined that juveniles consumed an omnivorous diet, including
terrestrial plants (floating in the water), algae, invertebrates, and seagrass. Black mangrove leaves were
of the greatest importance to diet at this location (adjacent to a black mangrove forest). Sampson and
Giraldo (2014) observed opportunistic foraging of tunicates (a type of filter-feeding marine invertebrate)
by green sea turtles in the eastern tropical Pacific. Pelagic juveniles smaller than 8–10 inches (in.) in
length eat worms, young crustaceans, aquatic insects, grasses, and algae (Bjorndal, 1997a). After settling
in coastal juvenile developmental habitat at 8–10 in. in length, they eat mostly mangrove leaves,
seagrass and algae (Balazs et al., 1994; Nagaoka et al., 2012). Research indicates that green sea turtles in
the open-ocean environment, and even in coastal waters, also consume jellyfish, sponges, and sea pens
(Godley et al., 1998; Hatase et al., 2006; Heithaus et al., 2002; National Marine Fisheries Service & U.S.
Fish and Wildlife Service, 2007e; Parker & Balazs, 2008; Russell et al., 2011). Fukuoka et al. (2016) also
noted that juvenile green sea turtles were at higher risk to marine debris ingestion, likely due to the
resemblance of small pieces of debris to omnivorous dietary items.
The loss of eggs to land-based predators such as mammals, snakes, crabs, and ants occurs on some
nesting beaches. As with other sea turtles, hatchlings may be preyed on by birds and fish. Sharks are the
primary nonhuman predators of juvenile and adult green sea turtles at sea (National Marine Fisheries
Service & U.S. Fish and Wildlife Service, 1991; Seminoff et al., 2015).
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3.8.2.2.1.5 Species-Specific Threats
In addition to the general threats described previously in Section 3.8.2.1.5 (General Threats), damage to
seagrass beds and declines in seagrass distribution can reduce foraging habitat for green sea turtles
(National Marine Fisheries Service & U.S. Fish and Wildlife Service, 1991; Seminoff et al., 2015; Williams,
1988). Green sea turtles are susceptible to the disease fibropapillomatosis, which causes tumor-like
growths (fibropapillomas) resulting in reduced vision, disorientation, blindness, physical obstruction to
swimming and feeding, increased susceptibility to parasites, and increased susceptibility to
entanglement (Balazs, 1986; National Marine Fisheries Service & U.S. Fish and Wildlife Service, 1991;
Patrício et al., 2016; Work & Balazs, 2013a). Some populations (e.g., the Florida population) have begun
to show resistance to the disease, but it remains an issue for others, such as Pacific populations, and
Hawaii’s green sea turtles in particular (Chaloupka et al., 2009; Seminoff et al., 2015). Patrício et al.
(2016) noted that fibropapillomatosis recovery was likely in a resident population in Puerto Rico, with
tumor regression occurring within three years of formation. Other factors, such as increased stressors
and selection of healthy turtles during illegal poaching activities may increase susceptibility of turtles
(Patrício et al., 2016).
3.8.2.2.2 Hawksbill Sea Turtle (Eretmochelys imbricata)
3.8.2.2.2.1 Status and Management
The hawksbill turtle is listed as endangered under the ESA (35 Federal Register 8491). While the current
listing as a single global population remains valid, data may support separating populations at least by
ocean basin under the distinct population segment policy (National Marine Fisheries Service & U.S. Fish
and Wildlife Service, 2007a, 2013b). The most recent status review document was released in 2013 by
the NMFS and USFWS (National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2013b).
Critical habitat has been designated in the Study Area, as shown in Figure 3.8-5. Critical habitat for
hawksbill terrestrial nesting areas was designated in Puerto Rico in 1982. This designation includes
portions of Mona Island, Culebra Island, Cayo Norte, and Island Culebrita, from the mean high tide line
to a point 150 meters (m) from shore. Critical marine habitat was also designated in 1998 for the coastal
waters surrounding Mona and Monito Islands, Puerto Rico, from the mean high water line seaward to
3 NM (National Marine Fisheries Service & U.S. Fish and Wildlife Service, 1998b, 2013b). Critical habitat
includes (1) coral reefs for food and shelter and (2) nesting beaches. The essential physical and biological
features of coral reefs support a large, long-term juvenile hawksbill population, in addition to subadults
and adults. The types of sponges that hawksbills prefer for food are found on the reefs around these
islands. Reef ledges and caves also provide resting areas and protection from predators. Nesting
beaches on Mona Island support the largest population of nesting hawksbill turtles in the U.S. Caribbean
(National Marine Fisheries Service & U.S. Fish and Wildlife Service, 1998b, 2013b).
3.8.2.2.2.2 Habitat and Geographic Range
The hawksbill is the most tropical of the world’s sea turtles, rarely occurring above 35° north or below
30° south (Witzell, 1983a). While hawksbills are known to occasionally migrate long distances in the
open ocean, they are primarily found in coastal habitats and use nearshore areas more exclusively than
other sea turtles. Hatchlings in the Atlantic Fleet Training and Testing (AFTT) Study Area are believed to
occupy open-ocean waters, associating themselves with surface algal mats in the Atlantic Ocean (Parker,
1995; Witherington & Hirama, 2006b; Witzell, 1983b). Juveniles leave the open-ocean habitat after
three to four years and settle in coastal foraging areas, typically coral reefs but occasionally seagrass
beds, algal beds, mangrove bays, and creeks (Mortimer & Donnelly, 2008).
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Less is known about the hawksbill’s oceanic stage, but it is thought that neonates live in the oceanic
zone where water depths are greater than 200 m. Distribution in the oceanic zone may be influenced by
surface gyres (Leon & Bjorndal, 2002; National Marine Fisheries Service & U.S. Fish and Wildlife Service,
2013b).
Juveniles and adults share the same foraging areas, including tropical nearshore waters associated with
coral reefs, hard bottoms, or estuaries with mangroves (Musick & Limpus, 1997). In nearshore habitats,
resting areas for late juvenile and adult hawksbills are typically in deeper waters, such as sandy bottoms
at the base of a reef flat (Houghton et al., 2003). As they mature into adults, hawksbills move to deeper
habitats and may forage to depths greater than 90 m. During this stage, hawksbills are seldom found in
waters beyond the continental or insular shelf unless they are in transit between distant foraging and
nesting grounds (Renaud et al., 1996). Ledges and caves of coral reefs provide shelter for resting
hawksbills during both day and night, where an individual often inhabits the same resting spot.
Hawksbills are also found around rocky outcrops and high-energy shoals, where sponges are abundant,
and in mangrove-fringed bays and estuaries. Female hawksbills return to their natal beach every two to
three years to nest at night, every 14 to 16 days during the nesting season.
In the Caribbean Sea and Gulf of Mexico Large Marine Ecosystems, the principal nesting season is from
June to November (Hillis, 1990), with only rare nesting activity in Florida, which is restricted to Volusia,
Martin, Palm Beach, Broward, Miami-Dade, and Monroe Counties (Meylan et al., 2006a; National
Marine Fisheries Service & U.S. Fish and Wildlife Service, 2013b). Throughout their range, hawksbill
turtles typically nest in low densities; aggregations of nesting activity that usually include approximately
20 nests, but can exceed a few hundred nests in some locations (National Marine Fisheries Service &
U.S. Fish and Wildlife Service, 2013b).
The greatest hawksbill turtle numbers in the southeastern United States are found off the coast of
southern Florida. There, hawksbills are documented from winter to summer from Palm Beach, Broward,
and Dade Counties to the Florida Keys, and to coastal waters just northwest of Tampa Bay, where the
northernmost stranding records typically occur. Foraging juveniles and adults settle on coral reef and
hard-bottom habitats off southern Florida throughout the year (Musick & Limpus, 1997). Hawksbill
turtle sightings in waters off the Florida panhandle, Alabama, Mississippi, Louisiana, and Texas (Rester &
Condrey, 1996; Witzell, 1983a), though rare, are likely of early juveniles born on nesting beaches in
Mexico that have drifted north with the dominant currents (National Marine Fisheries Service & U.S.
Fish and Wildlife Service, 1993).
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Note: AFTT = Atlantic Fleet Training and Testing

Figure 3.8-5: Critical Habitat Designation for the Hawksbill Sea Turtle within the Study Area
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3.8.2.2.2.3 Population Trends
Since the last five-year status review for hawksbill turtles (National Marine Fisheries Service & U.S. Fish
and Wildlife Service, 2007b), recent information on nesting populations in the eastern Pacific and the
Nicaragua nesting population in the western Caribbean appears to have improved (National Marine
Fisheries Service & U.S. Fish and Wildlife Service, 2013b). Global trends and distribution, however, have
remained the same. An estimated 22,004–29,035 turtles nest each year in the Atlantic, Indian, and
Pacific oceans; of these, 3,626–6,108 occur in the Atlantic Ocean alone. Historical population trends
showed overall declines for the 20- to 100-year period of evaluation. Among the 88 sites worldwide for
which historic trends could be assessed, 63 (72 percent) showed a decline. Shorter-term population
trends, however, show more increases at some nesting sites, particularly in the north Atlantic and Pacific
Oceans with 10 (24 percent) increasing, 3 (7 percent) stable, and 28 (68 percent) decreasing (National
Marine Fisheries Service & U.S. Fish and Wildlife Service, 2013b).
3.8.2.2.2.4 Predator and Prey Interactions
Hawksbill turtles have a varying diet and feeding habitat preference throughout different lifestages.
Post-hatchling hawksbills feed on floating habitats (e.g., Sargassum) in the open ocean (Plotkin & Amos,
1998a; Van Houtan et al., 2016). During the later juvenile stage, hawksbills are considered omnivorous,
feeding on sponges, sea squirts, algae, molluscs, crustaceans, jellyfish, and other aquatic invertebrates
(Bjorndal, 1997a). Older juveniles and adults are more specialized, feeding primarily on sponges, which
compose as much as 95 percent of their diet in some locations (Meylan, 1988; Witzell, 1983b). As adults,
Hawksbill turtles fill a unique ecological niche in marine and coastal ecosystems, supporting the natural
functions of coral reefs by keeping sponge populations in check (Hill, 1998; Leon & Bjorndal, 2002).
Feeding on sponges helps to control populations of sponges that may otherwise compete for space with
reef-building corals (Hill, 1998; Leon & Bjorndal, 2002).
The loss of hawksbill eggs to predators such as feral pigs, mongoose, rats, snakes, crabs, and ants is a
severe problem on some nesting beaches. As with other sea turtles, hatchlings may be preyed on by
birds and fish. Sharks are the primary nonhuman predators of juvenile and adult hawksbills at sea
(National Ocean Service, 2016; Southern California Marine Institute, 2016).
3.8.2.2.2.5 Species-Specific Threats
In addition to the general threats described in Section 3.8.2.1.5 (General Threats), the greatest threat to
hawksbills is harvest for commercial and subsistence use. Direct harvest of eggs and nesting adult
females from beaches, as well as direct hunting of turtles in foraging areas, continues in many countries.
International trade of tortoise shells is thought to be the most important factor endangering the species
worldwide. The second-most significant threat to hawksbill sea turtles is loss of nesting habitat caused
by the expansion of human populations in coastal areas of the world, as well as the increased
destruction or modification of coastal ecosystems to support tourism (National Marine Fisheries Service
& U.S. Fish and Wildlife Service, 1998a). Coastal pollution as a result of increased development degrades
water quality, particularly coral reefs, which are primary foraging areas for hawksbills. Due to their
preference for nearshore areas, hawksbills are particularly susceptible to nearshore fisheries gear such
as drift nets, entanglement in gill nets, and capture on fish hooks of fishermen (National Marine
Fisheries Service & U.S. Fish and Wildlife Service, 1993, 2013b).
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3.8.2.2.3 Kemp’s Ridley Sea Turtle (Lepidochelys kempii)
3.8.2.2.3.1 Status and Management
The Kemp’s ridley sea turtle is listed as a single population and is classified as endangered under the ESA
(35 Federal Register 18319). The most recent status review was released in 2015 by the USFWS and
NMFS (National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2015). There is no critical
habitat currently designated for this species. In 2010, the USFWS and NMFS received a petition to
designate critical habitat on nesting beaches in Texas and along gulf coast states. The petition is still
under consideration, and no proposed rule on the establishment of critical habitat has been released by
either agency.
3.8.2.2.3.2 Habitat and Geographic Range
Kemp's ridley turtle nesting is essentially limited to the beaches of the western Gulf of Mexico, primarily
in Tamaulipas, Mexico. Nesting also occurs in Veracruz, and a few historical records exist for Campeche,
Mexico. Since 1978, the U.S. National Park Service, in partnership with USFWS, NMFS, Texas Parks and
Wildlife Department, and the Instituto Nacional de Pesca (a Mexican federal agency), has led an effort to
increase Kemp's ridley turtle nesting at Padre Island National Seashore, south Texas, to form a
secondary nesting colony to safeguard against extinction (National Marine Fisheries Service & U.S. Fish
and Wildlife Service, 2011b). Occasional nesting has been reported from Florida, Alabama, Georgia,
South Carolina, North Carolina, with the furthest north nesting occurring in Virginia (in 2012 and 2014)
(National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2015). Shaver et al. (2016) has noted
that the known nesting range for the Kemp’s ridley turtle has expanded since the late 1980s, possibly
due to “head start” releases in Florida. Head starting is an accepted conservation intervention involving
captive rearing and release of sea turtles, but the range expansion may also be associated with
increased nesting numbers (Shaver et al., 2016).
Habitats frequently used by Kemp’s ridley sea turtles in U.S. waters are warm-temperate to subtropical
sounds, bays, estuaries, tidal passes, shipping channels, and beachfront waters, where their preferred
food, the blue crab, is abundant (Lutcavage & Musick, 1985). The general migration pattern of females
begins with travel through relatively shallow migratory corridors toward the nesting beach in the late
winter in order to arrive at the nesting beach by early spring. Males and females can loop along the U.S.
continental shelf large marine ecosystem in the spring, and back down the southeast U.S. continental
shelf in the fall. From nesting beaches in the Gulf of Mexico, the migratory corridor traverses neritic
areas of the Mexico and U.S. Gulf coasts with a mean water depth of 26 m approximately 20 kilometers
(km) from the coast, occurring in late May through August with a peak in June (Shaver et al., 2016).
Kemp’s ridley turtles that headed north and east traveled as far as the waters off southwest Florida;
however, waters off the upper Texas coast through Mississippi, especially off Louisiana, appear to be a
“hotspot” as turtles returned to the area to forage over multiple years (National Marine Fisheries
Service & U.S. Fish and Wildlife Service, 2015).
Evidence suggests that post-hatchling and small juvenile Kemp’s ridley sea turtles, similar to loggerhead
and green sea turtles of the same region, forage and develop in floating Sargassum habitats of the North
Atlantic Ocean. Juveniles migrate to habitats along the U.S. Atlantic continental shelf from Florida to
New England (Morreale & Standora, 1998; Peña, 2006) at around two years of age. A tag study funded
by the U.S. Navy and completed by Barco and G.G. Lockhart (2015) indicates that waters off of Norfolk
Naval Base and the Chesapeake Bay may be foraging grounds while juveniles are in transit along the
Atlantic coast. Migrating juvenile Kemp’s ridleys travel along coastal corridors generally shallower than
50 m in bottom depth (National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2011a).
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Suitable developmental habitats are seagrass beds and mud bottoms in waters of less than 10 m bottom
depth and with sea surface temperatures between 72 degrees Fahrenheit (°F) and 90°F (22 degrees
Celsius [°C] and 32°C) (Coyne et al., 2000).
Important year-round developmental habitats in the northern Gulf of Mexico include the western coast
of Florida (particularly the Cedar Keys area), the eastern coast of Alabama, and the mouth of the
Mississippi River (Lazell, 1980; Lutcavage & Musick, 1985; Weber, 1995). Coastal waters off western
Louisiana and eastern Texas also provide adequate habitats for bottom feeding. Verkaik et al. (2016)
found strong site fidelity within and between years to the Mississippi Sound during spring, summer, and
fall for juvenile Kemp’s ridley turtles. During the winter, turtles migrated to the nearshore waters of
Louisiana.
As adults, many turtles remain in the Gulf of Mexico Large Marine Ecosystem, with only occasional
occurrence in the Atlantic Ocean (National Marine Fisheries Service & U.S. Fish and Wildlife Service,
2011a). While the understanding of adult males’ distribution and habitat usage is limited, satellite
telemetry of males caught near Padre Island, Texas, indicates that they do not migrate, remaining
year-round in nearshore waters of less than 50 m. Many of the post-nesting females from Rancho Nuevo
migrate north to areas offshore of Texas and Louisiana (Marquez-M., 1994). Farther south, some
post-nesting females migrate from Rancho Nuevo to the northern and western Yucatán Peninsula in the
Southern Gulf of Mexico, which contains important seasonal foraging sites for adult females—
specifically the Bay of Campeche (Marquez-M., 1994; Márquez-M., 1990; Pritchard & Marquez, 1973).
3.8.2.2.3.3 Population Trends
The earliest estimate of population size was derived from analyzing archival film footage of a large
arribada (mass nesting) event in 1947 and other life history information of the Kemp’s ridley turtle. From
these data sources and the analysis of the raw footage, Lester and Gonzalez (2011) suggest that the
Kemp’s ridley population during and prior to the 1947 nesting season was relatively robust, with the
estimated number of nests exceeding 121,000. The lowest point in the decline of Kemp’s ridleys
occurred in 1985 (approximately 700 nests), representing a 99 percent decline in the number of nests
compared to the 1947 estimate. Although the Kemp’s ridley population has shown increases since 1985,
the rate of recovery has declined in recent years. In 2010, Kemp’s ridley nesting showed a steep decline
(35 percent) followed by some recovery to 2009 levels, with other declines in 2013 and 2014 (Caillouet
et al., 2016; National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2015; Shaver et al., 2016).
The current levels of nesting (12,053 nests in 2014) are still relatively low, at less than 10 percent of the
total estimated nests from 1947.
Subadult and adult females were presumed to have suffered a high mortality rate in 2009, which has
manifested in a 40 percent decline in nesting activity in Mexico and Texas. The causes of this mortality
event and the ramifications for population recovery and growth rates are still being analyzed (National
Marine Fisheries Service & U.S. Fish and Wildlife Service, 2015).
3.8.2.2.3.4 Predator and Prey Interactions
Kemp’s ridley sea turtles feed primarily on crabs but are also known to prey on molluscs, shrimp, fish,
jellyfish, and plant material (Frick et al., 1999; Marquez-M., 1994; Seney, 2016). Plant material, primarily
macroalgae, is likely consumed incidentally with invertebrate prey items (Seney, 2016). Blue crabs and
spider crabs are important prey species for the Kemp’s ridley (Keinath et al., 1987; Lutcavage & Musick,
1985; Seney, 2016). They may also feed on shrimp fishery bycatch (National Marine Fisheries Service &
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U.S. Fish and Wildlife Service, 1993), and Servis et al. (2015) noted instances of fish and horseshoe crab
predation, indicating that Kemp’s ridley turtles may opportunistically feed to supplement their diet.
Major predators of Kemp’s ridley sea turtle eggs and hatchlings on nesting beaches include raccoons,
dogs, feral pigs, skunks, badgers, and fire ants. Predatory fishes such as jackfish and redfish may feed on
hatchlings at sea. Sharks are the primary predator of juvenile and adult Kemp’s ridley sea turtles
(National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2011a).
3.8.2.2.3.5 Species-Specific Threats
Because the Kemp’s ridley turtle is very range limited, the general threats facing sea turtles described
previously may increase impacts on this species. For example, energy extraction and development in the
Gulf of Mexico are a particular threat to Kemp’s ridley sea turtles because most of the nesting activity
occurs there (Shaver & Caillouet, 1998). Kemp’s ridley sea turtles periodically strand on beaches in
Mexico covered in crude oil, and most of the turtles found injured and dead following the Deepwater
Horizon oil spill were Kemp’s ridley sea turtles (National Marine Fisheries Service, 2011a; National
Marine Fisheries Service & U.S. Fish and Wildlife Service, 2011a). It should be noted that the dramatic
reversal of an increasing nesting trend in the Gulf of Mexico followed the Deepwater Horizon, and the
removal of a cohort of Kemp’s ridleys that would be sexually mature now may be responsible for
declines shown in 2013 and 2014 (Caillouet et al., 2016; Putman et al., 2015a). Shrimp trawling in the
southeastern U.S. Atlantic and Gulf of Mexico was once a significant threat to Kemp’s ridleys; however,
the use of turtle excluder devices and the general decline of shrimp fishing in recent years have greatly
reduced mortality levels (Caillouet et al., 2008; Nance et al., 2012). Vehicle activity on sea turtle nesting
beaches can also disrupt the nesting process, crush nests, and create ruts and ridges in the sand that
pose obstacles to turtles (National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2011a).
Beach vehicular driving is permitted on most beaches in Texas, where adult turtles and hatchlings have
been crushed by passing vehicles, as well as on some beaches in Mexico.
3.8.2.2.4 Loggerhead Turtle (Caretta caretta)
3.8.2.2.4.1 Status and Management
In 2009, a status review conducted for the loggerhead (the first turtle species subjected to a complete
stock analysis) identified nine distinct population segments within the global population (Conant et al.,
2009). In a September 2011 rulemaking, the NMFS and USFWS listed five of these distinct population
segments as endangered and kept four as threatened under the ESA, effective as of October 24, 2011
(76 Federal Register 58868). The North Pacific Ocean, South Pacific Ocean, North Indian Ocean,
Northeast Atlantic Ocean, and Mediterranean Sea distinct population segments of the loggerhead sea
turtle are classified as endangered under the ESA, and the Southeast Indo-Pacific Ocean, Southwest
Indian Ocean, Northwest Atlantic Ocean, and South Atlantic Ocean distinct population segments are
classified as threatened. The Northwest Atlantic Ocean distinct population segment is the only one that
occurs entirely within the Study Area; however, loggerheads from other distinct population segments
may occur rarely within the Study Area. For example, mixing likely occurs, rarely, with South Atlantic
loggerheads enabling a limited amount of gene flow between these two distinct population segments
(National Marine Fisheries Service, 2010; Tucker et al., 2014). Critical Habitat has been designated within
the Study Area, and is shown in Figure 3.8-6, (for critical habitat along the mid-Atlantic coast), Figure
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3.8-7 (for critical habitat along southeast Atlantic states), and Figure 3.8-8 (for critical habitat in the Gulf
of Mexico).
Specific areas designated as critical habitat include 38 occupied marine areas within the range of the
Northwest Atlantic Ocean distinct population segment of loggerhead turtles (79 Federal Register 39856).
In order to characterize different use patterns and concentrations both seasonally and geographically,
the NMFS named five different habitat types that comprise the critical habitat designation, which
include (1) nearshore reproductive habitat (portions of nearshore waters adjacent to nesting beaches
used by females and hatchlings to egress to open-water environments), (2) winter habitats (warm
waters south of Cape Hatteras where juveniles and adults tend to concentrate during winter months),
(3) breeding habitats (areas with high concentrations of both male and female adults during the
breeding season in proximity to Florida migratory corridor and nesting grounds), (4) constricted
migratory habitat (migratory corridors restricted in width), (5) Sargassum habitat (juvenile loggerhead
developmental habitats where Sargassum supports adequate prey abundance and cover) (National
Marine Fisheries Service, 2014a). Physical and biological features that support the five habitat types
summarized above for loggerhead sea turtle conservation include oceanic conditions that would
concentrate certain life-stage loggerheads together at different locations and in different seasons. The
USFWS designated approximately 685 miles of nesting beaches (in North Carolina, South Carolina,
Georgia, Florida, Alabama, and Mississippi) in a separate rulemaking (79 Federal Register 51264), which
is also shown on Figure 3.8-6, Figure 3.8-7, and Figure 3.8-8.
None of these critical habitat areas include Department of Defense areas of Marine Corps Base Camp
Lejeune (Onslow Beach), Cape Canaveral Air Force Station, Patrick Air Force Base, and Eglin Air Force
Base, which are exempt from critical habitat designation because their Integrated Natural Resources
Management Plans incorporate measures that provide a benefit for the conservation of the loggerhead
sea turtle.
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Notes: AFTT = Atlantic Fleet Training and Testing, OPAREA = Operating Area

Figure 3.8-6: Critical Habitat Designation for the Loggerhead Turtle within the Study Area: MidAtlantic
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Notes: AFTT = Atlantic Fleet Training and Testing, OPAREA = Operating Area

Figure 3.8-7: Critical Habitat Designation for the Loggerhead Turtle within the Study Area:
Southeast
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Notes: AFTT = Atlantic Fleet Training and Testing, OPAREA = Operating Area

Figure 3.8-8: Critical Habitat Designation for the Loggerhead Turtle within the Study Area: Gulf of
Mexico
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3.8.2.2.4.2 Habitat and Geographic Range
Loggerhead turtles occur in U.S. waters in habitats ranging from coastal estuaries to waters far beyond
the continental shelf (Chapman & Seminoff, 2016; Dodd, 1988b). Loggerheads typically nest on beaches
close to reef formations and in close proximity to warm currents (Dodd, 1988b), preferring beaches
facing the ocean or along narrow bays (National Marine Fisheries Service & U.S. Fish and Wildlife
Service, 1998a; Rice et al., 1984). Nesting in the Study Area occurs from April through September, with a
peak in June and July (Dodd, 1988b; Weishampel et al., 2006; Williams-Walls et al., 1983). Large nesting
colonies exist in Florida, with more limited nesting along the Gulf coast and north through Virginia. At
emergence, hatchlings swim to off-shore currents and remain in the open ocean, often associating with
floating mats of Sargassum (Carr, 1986, 1987; Witherington & Hirama, 2006b). Nesting activity within
the North Atlantic Ocean distinct population segment include the eastern Bahamas, southwestern Cuba,
the eastern Caribbean Islands, and numerous locations from the Yucatán Peninsula to Virginia (Conant
et al., 2009; National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2007f; National Marine
Fisheries Service, 2010; Rice et al., 1984). Within the United States, the highest concentration of
loggerhead nesting occurs in Florida, discussed in more detail in Section 3.8.2.2.4.3 (Population Trends),
with additional nesting reported in Texas, Alabama, Georgia, North Carolina, and Virginia. Genetic
studies indicate that, although females routinely return to natal beaches, males may breed with females
from multiple populations and facilitate gene flow (Bowen et al., 2005).
Migration between oceanic and nearshore habitats occurs during the juvenile stage as turtles move
seasonally from open-ocean current systems to nearshore foraging areas (Bolten, 2003b; Mansfield,
2006). After reaching a length of 40 centimeters (Carr, 1987), early juvenile loggerheads make a
transoceanic crossing, swimming back to nearshore feeding grounds near their beach of origin in the
western Atlantic Ocean (Bowen et al., 2004; Musick & Limpus, 1997). Juveniles are frequently observed
in developmental habitats, including coastal inlets, sounds, bays, estuaries, and lagoons with depths less
than 100 m (Hopkins-Murphy et al., 2003a). Based on growth rate estimates, the duration of the
open-ocean juvenile stage for North Atlantic loggerhead sea turtles is estimated to be 8.2 years
(Bjorndal et al., 2000).
Juvenile loggerhead sea turtles inhabit off-shore waters in the North Atlantic Ocean. These off-shore
habitats provide juveniles with an abundance of prey and sheltered locations where they can rest
(Rosman et al., 1987). Loggerheads are generally observed in the northern extent of their range during
the summer, in shallow water habitats with large expanses of open-ocean access. This summer
distribution extends into the Gulf of Maine and waters over the Scotian Shelf, with some individuals
venturing as far north as Newfoundland (Arendt et al., 2012; Bolten et al., 1992; National Marine
Fisheries Service & U.S. Fish and Wildlife Service, 2009a; Witherington et al., 2009). Juveniles also use
the strong current of the North Atlantic Gyre to move from developmental nursery habitats to later
developmental habitats, and to and from adult foraging, nesting, and breeding habitats (Bolten et al.,
1998; Musick & Limpus, 1997). Small bottom-feeding juveniles in Delaware Bay are the predominant
loggerhead size class found along the northeast and mid-Atlantic U.S. coast, while adults inhabit the
entire continental shelf area (Hopkins-Murphy et al., 2003b). Long Island Sound, Cape Cod Bay, and
Chesapeake Bay are the most frequently used juvenile developmental habitats along the Northeast U.S.
Continental Shelf Large Marine Ecosystem (Mansfield, 2006).
Navy-funded aerial surveys and stranding data suggest that this species is the most abundant sea turtle
species using Chesapeake Bay and waters off of Cape Hattaras (Andrady, 2011; Barco & G.G. Lockhart,
2015; Barco et al., 2016; Burt et al., 2014b; Marine Environmental Sciences Consortium of Alabama,
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2000; National Oceanic and Atmospheric Administration, 2015; Swingle et al., 2014). Abundances in
these waters were highest in the spring relative to summer and fall, with no presence in winter (Burt et
al., 2014a). Core Sound and Pamlico Sound, North Carolina, on the border between the Northeast and
Southeast U.S. Continental Shelf Large Marine Ecosystems, represent important developmental habitat
for juvenile loggerheads (Epperly et al., 1995a). Although these habitats are also used by greens and
Kemp’s ridleys, loggerheads are the most abundant sea turtle species within the summer developmental
habitats of North Carolina (Epperly et al., 1995a; Epperly et al., 1995b; Epperly et al., 1995c; Rice et al.,
1984). In a sampling study from 2004 to 2007, juveniles were the most abundant age group among
loggerheads found in the Charleston, South Carolina, shipping channel between May and August (Arendt
et al., 2012). Immature loggerhead sea turtles may occupy coastal feeding grounds for 20 years before
their first reproductive migration (Bjorndal et al., 2001; Putman et al., 2015c).
Sub-adult and adult loggerhead turtles tend to inhabit deeper off-shore feeding areas along the western
Atlantic coast, from mid-Florida to New Jersey (Hopkins-Murphy et al., 2003b; Roberts et al., 2005). As
late juveniles and adults, loggerhead sea turtles most often occur on the continental shelf and along the
shelf break of the U.S. Atlantic and Gulf coasts, as well as in coastal estuaries and bays (Besseling et al.,
2015; Putman et al., 2015c; Rice et al., 1984). Hawkes et al. (2006a) found that adult females forage
predominantly in shallow coastal waters along the U.S. Atlantic coast less than 100 m deep, likely
exploiting bottom-dwelling prey.
As water temperatures drop from October to December, most loggerheads emigrate from their summer
developmental habitats and eventually return to warmer waters south of Cape Hatteras, where they
spend the winter (Morreale & Standora, 1998). From a southwestern Florida nesting location, Tucker et
al. (2014) tracked nine loggerheads over multiple nesting seasons, showing five distinct winter migration
destinations—islands in the Caribbean, Florida Keys, West Florida Shelf, northern Gulf of Mexico, and
Yucatan Peninsula. Bovery and Wyneken (2015) analyzed seasonal variation in sea turtle density and
abundance off southeastern Florida, and found that loggerheads were the most frequently sighted
species, with increased sightings in spring. Turtles were often found in coastal waters that were west of
the Florida Current (approximately 20 km offshore).
Griffin et al. (2013) offered a conceptual model of foraging strategies, as shown by tagged loggerhead
turtles from Georgia, South Carolina, and North Carolina nesting beaches. These strategies included
seasonal strategies and year-round strategies, with summer prevalence in waters north of Cape Hatteras
along neritic habitats to Cape Canaveral, Florida, with winter foraging occurring further out on the mid
to outer continental shelf. Large juvenile and adult loggerhead turtles are captured or observed along
Florida’s Atlantic coast year-round (Bovery & Wyneken, 2015; Pajuelo et al., 2016). As stated previously,
loggerheads were the highest occurring sea turtle species within the AFTT study area, with higher
occurrences in spring (Best et al., 2012; Bovery & Wyneken, 2015).
3.8.2.2.4.3 Population Trends
There are at least five demographically independent loggerhead sea turtle nesting groups or
subpopulations of the Northwest Atlantic Ocean: (1) the Northern Recovery Unit, from the FloridaGeorgia border to southern Virginia; (2) the Peninsular Florida Recovery Unit, along Florida’s Atlantic
coast to Key West; (3) the Dry Tortugas Recovery Unit, encompassing all islands west of Key West;
(4) the Northern Gulf of Mexico Recovery Unit, from the Florida panhandle through Texas; and (5) the
Greater Caribbean Recovery Unit, from Mexico through French Guiana, the Bahamas, and the Lesser and
Greater Antilles (National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2009b). Observed
loggerhead nest counts on Florida’s 26 core index beaches varied from a peak of 59,918 in 1998 to a low
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of 28,074 in 2007. Since 2007, there has been a general increase in nest counts, which includes the 2015
nesting season. The 2015 season yielded a nest count of 52,647 nests, which was higher than in the last
two years (2013–2014) but lower than 2012 (Florida Fish and Wildlife Conservation Commission, 2015).
Index beaches in the Florida Panhandle along the Gulf coast, which are not part of the set of core
beaches, showed increased loggerhead nest counts in 2015 compared to the previous two years. For
example, the 2015 count was the third highest on Florida Panhandle index beaches since these surveys,
which are used to detect trends, began in that area in 1997 (Florida Fish and Wildlife Conservation
Commission, 2015). No trend data is available for other nesting areas.
3.8.2.2.4.4 Predator and Prey Interactions
Loggerhead sea turtles are primarily carnivorous in both open ocean and nearshore habitats, although
they also consume some algae (Bjorndal, 1997b), Diet varies by age class (Godley et al., 1998) and by
specializing in specific prey groups dependent on location (Besseling et al., 2015; Biggs et al., 2000). For
post hatchlings that tend to be grouped in masses of Sargassum and other floating habitats, various diet
analyses of gut contents show parts of Sargassum, zooplankton, jellyfish, larval shrimp and crabs, and
gastropods (Browlow et al., 2016; Burkholder et al., 2004; Carr & Meylan, 1980; Richardson &
McGillivary, 1991). Both juveniles and adults forage in coastal habitats, where they feed primarily on the
bottom, although they also capture prey throughout the water column (Bjorndal, 2003). Adult
loggerheads feed on a variety of bottom-dwelling animals, such as crabs, shrimp, sea urchins, sponges,
and fish. They have powerful jaws that enable them to feed on hard-shelled prey, such as whelks and
conch. During migration through the open sea, they eat jellyfish, molluscs, flying fish, and squid
(Besseling et al., 2015; Rice et al., 1984).
Common predators of eggs and hatchlings on nesting beaches are ghost crabs, raccoons, feral pigs,
foxes, coyotes, armadillos, and fire ants (Campbell, 2016; Dodd, 1988a; Engeman et al., 2016). Eriksson
and Burton (2003) has shown that management interventions for feral pigs and raccoons can
significantly increase nest success in Florida, one of the main nesting concentrations of loggerheads.
Arroyo-Arce et al. (2017); Committee on the Status of Endangered Wildlife in Canada (2009)
documented an apparently rare instance of a jaguar (Panthera onca) in 2014 predating a loggerhead
turtle at Tortuguero National Park, Costa Rica, while the turtle was on the beach. In the water,
hatchlings are susceptible to predation by birds and fish. Sharks are the primary predator of juvenile and
adult loggerhead sea turtles (Fergusson et al., 2000).
3.8.2.2.4.5 Species-Specific Threats
In addition to the general threats described previously, mortality associated with shrimp trawls has been
a substantial threat to large juvenile and subadult loggerheads because these trawls operate in the
nearshore habitats commonly used by this species. Although shrimping nets have been modified with
turtle excluder devices to allow sea turtles to escape, the overall effectiveness of these devices has been
difficult to assess (Bugoni et al., 2008; Ellis, 2016). Shrimp trawl fisheries account for the highest number
of loggerhead sea turtle fishery mortalities; however, loggerheads are also captured and killed in trawls,
traps and pots, longlines, and dredges. Along the Atlantic coast of the United States, NMFS estimated
that almost 163,000 loggerhead sea turtles are captured in shrimp trawl fisheries each year in the Gulf
of Mexico, with 3,948 of those sea turtles dying as a result of their capture. Each year, several hundred
loggerhead sea turtles are also captured in herring, mackerel, squid, butterfish, and monkfish fisheries;
pound net fisheries, summer flounder, and scup fisheries; Atlantic pelagic longline fisheries; and gillnet
fisheries in Pamlico Sound. Combined, these fisheries capture about 2,000 loggerhead sea turtles each
year. Although most are released alive, about 700 turtles are killed annually.
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Vehicle use on sea turtle nesting beaches is also an issue for loggerheads. Vehicles are allowed on some
beaches in Florida, Georgia, North Carolina, Virginia, and Texas. Vehicles can run over and kill hatchlings
or nesting adult turtles on the beach, disrupt the nesting process, create ruts in the sand that impede
turtle movement, and crush nests (National Marine Fisheries Service & U.S. Fish and Wildlife Service,
2009b).
3.8.2.2.5 Leatherback Sea Turtle (Dermochelys coriacea)
3.8.2.2.5.1 Status and Management
The leatherback sea turtle is listed as a single population and is classified as endangered under the ESA
(35 Federal Register 8491). Although USFWS and NMFS believe the current listing is valid, preliminary
information indicates an analysis and review of the species should be conducted under the distinct
population segment policy (National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2013a).
Recent information on population structure (through genetic studies) and distribution (through
telemetry, tagging, and genetic studies) have led to an increased understanding and refinement of the
global stock structure. Leatherback sea turtles from nesting stocks originating throughout the Atlantic
have the potential to be within the off-shore portions of the Study Area, but only two of these—the
Florida genetic stock and the Northern Caribbean genetic stock—nest on beaches in the jurisdiction of
the United States.
Critical habitat has been designated in the Study Area for this species (Figure 3.8-9). In 1978, critical
habitat was designated for the leatherback’s terrestrial environment on St. Croix Island at Sandy Point
because of its importance as a nesting habitat (43 Federal Register 43688). In 1979, critical habitat was
designated for the waters next to Sandy Point, St. Croix, up to and including the waters from the 100fathom curve shoreward to the mean high tide line (44 Federal Register 17710). The essential physical
and biological feature of this critical habitat is its function as an important courtship and mating area
adjacent to the nesting beach.
3.8.2.2.5.2 Habitat and Geographic Range
The leatherback turtle is distributed worldwide in tropical and temperate waters of the Atlantic, Pacific,
and Indian Oceans. (National Marine Fisheries Service & U.S. Fish and Wildlife Service, 2013a).
Important nesting areas in the western Atlantic Ocean occur in Florida, St. Croix, Puerto Rico, Costa Rica,
Panama, Colombia, Trinidad and Tobago, Guyana, Suriname, French Guiana, and southern Brazil
(Brautigam & Eckert, 2006; Márquez, 1990; Spotila et al., 1996). Other minor nesting beaches are
scattered throughout the Caribbean, Brazil, and Venezuela (National Marine Fisheries Service & U.S. Fish
and Wildlife Service, 2013a). Leatherback nesting season begins and ends a few months earlier than that
of the other sea turtle species that nest in the Study Area, beginning in March in the more northern
nesting habitats (e.g., Florida) and continues in more southern nesting habitats (e.g., Puerto Rico).
Females remain in the general vicinity of the nesting habitat between nestings, with total residence in
the nesting and inter-nesting habitat lasting up to four months. Horrocks et al. (2016) tagged over 3,100
female leatherbacks in the Caribbean Sea and found that females traveled an average of 160 km
between nesting events within the same season. Migrations between nesting seasons were typically to
the north towards more temperate latitudes, which support high densities of jellyfish prey in the
summer.
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Figure 3.8-9: Critical Habitat Designation for the Leatherback Sea Turtle within the Study Area
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In the Atlantic Ocean, equatorial waters appear to be a barrier between breeding populations. In the
northwestern Atlantic Ocean, post-nesting female migrations appear to be restricted to north of the
equator, but the migration routes vary (National Marine Fisheries Service & U.S. Fish and Wildlife
Service, 2013a). Leatherbacks made round-trip migrations from where they started through the North
Atlantic Ocean heading northwest to fertile foraging areas off the Gulf of Maine, Canada, and Gulf of
Mexico; others crossed the ocean to areas off western Europe and Africa; while others spent time
between northern and equatorial waters. These data support earlier studies that found adults and
subadults captured in waters off Nova Scotia stayed in waters north of the Equator (James et al., 2005a;
James et al., 2005b; James et al., 2006).
Limited information is available on the habitats used by post-hatchling and early juvenile leatherback
sea turtles because these age classes are entirely oceanic (National Marine Fisheries Service & U.S. Fish
and Wildlife Service, 1992). These life stages are restricted to waters warmer than 79°F (26°C);
consequently, much time is spent in the tropics (Eckert, 2002). They are not considered to associate with
Sargassum or other flotsam, as is the case for all other sea turtle species (Horrocks, 1987; Johnson,
1989). Upwelling areas, such as equatorial convergence zones, serve as nursery grounds for posthatchling and early juvenile leatherback sea turtles because these areas provide a high biomass of prey
(Musick & Limpus, 1997).
Late juvenile and adult leatherback sea turtles are known to range from mid-ocean to the continental
shelf and nearshore waters (Barco & Lockhart, 2015; Grant & Ferrell, 1993; Schroeder & Thompson,
1987; Shoop & Kenney, 1992). Although leatherbacks were observed annually in Chesapeake Bay, they
were not common and unevenly distributed. Juvenile and adult foraging habitats include both coastal
and off-shore feeding areas in temperate waters and off-shore feeding areas in tropical waters.
Leatherbacks have been shown to travel shorter distances at slower rates and increased diving rates in
areas of high prey abundance, which is related to seasonal availability of prey (Wallace et al., 2015).
Leatherback sea turtles mate in waters adjacent to nesting beaches and along migratory corridors
(Cummings et al., 2016; De Pierrepont et al., 2005; Figgener et al., 2016).
3.8.2.2.5.3 Population Trends
Population trends for leatherback turtles in Florida show increases, with leatherback populations north
of Florida being a stable population (National Marine Fisheries Service, 2013a; Stewart et al., 2014). This
increase has coincided with an upsurge in the Caribbean population. Sporadic nesting also occurs in
Georgia, South Carolina, as far north as North Carolina (National Marine Fisheries Service & U.S. Fish and
Wildlife Service, 1992; Rabon et al., 2003; Schwartz, 1989), and in the Gulf of Mexico on the Florida
panhandle. One of the most globally important stocks of leatherback turtles, the Southern Caribbean
Stock, nests in French Guiana, Guyana, Suriname, and Trinidad but migrates and forages throughout the
North Atlantic. The Western Caribbean stock of the Central American coast also migrates through the
Study Area enroute to North Atlantic foraging grounds. Nesting populations in southern Florida, Culebra,
Puerto Rico, and the U.S. Virgin Islands are believed to be increasing due to heightened protection and
monitoring of the nesting habitat over the past 30 years (National Marine Fisheries Service & U.S. Fish
and Wildlife Service, 2013a; National Marine Fisheries Service, 2011b; Turtle Expert Working Group,
2007).
The Florida nesting stock comes ashore primarily along the east coast of Florida. In the 1980s, fewer
than 100 nests per year were reported. Based on data extrapolated from the index nesting beach
surveys, nesting activity has shown an annual growth rate of 1 percent between 1989 and 2005
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(National Marine Fisheries Service, 2013a). Larger growth rates (10.2 percent increases per year) in
nesting activity in this area have been shown from 68 Florida beaches since 1979 (Stewart et al., 2011;
Stewart et al., 2014). Florida statewide nesting reports show nesting numbers fluctuating between 896
nests and 1,712 nests during a five-year period between 2011 and 2015.
3.8.2.2.5.4 Predator and Prey Interactions
Leatherbacks lack the crushing chewing plates characteristic of hard-shelled sea turtles that feed on
hard-bodied prey. Instead, they have pointed tooth-like cusps and sharp-edged jaws that are adapted
for a diet of soft-bodied open-ocean prey such as jellyfish and salps. Leatherback sea turtles feed
throughout the water column (Davenport, 1988; Eckert et al., 1989; Eisenberg & Frazier, 1983; Grant &
Ferrell, 1993; James et al., 2005c; Salmon et al., 2004b). Leatherback prey is predominantly jellyfish (Aki
et al., 1994; Bjorndal, 1997a; James & Herman, 2001; Salmon et al., 2004b).In Atlantic Canada,
leatherbacks feed on jellyfish of Cyanea spp. and Aurelia spp. (Archibald & James, 2016; James &
Herman, 2001). In North Carolina and Georgia, turtles feed on cannonball jellies (Stomolophus
meleagris) (Frick et al., 1999; Grant & Ferrell, 1993). Patterns in feeding behavior off St. Croix, U.S. Virgin
Islands, over a 24-hour period suggest an interaction between leatherback diving and vertical
movements of the deep scattering layer (a horizontal zone of planktonic organisms), with more frequent
and shallower dives at night compared with fewer and deeper day dives (Eckert et al., 1989). Research in
the feeding grounds of Georgia (Frick et al., 1999), North Carolina (Grant & Ferrell, 1993), and Atlantic
Canada (James & Herman, 2001) has documented leatherbacks foraging on jellyfish at the surface.
Predators of leatherback nests are common to other sea turtle species (e.g., terrestrial mammals and
invertebrates). Fais et al. (2015) found that nesting female leatherbacks expend a significant amount of
time and energy, despite increased risk of direct predation while on land, to obscure nests. After laying
nests and covering with sand, the female’s return to the ocean is not linear, and is likely an attempt at
decoy behavior as a further measure to protect the clutch. In the water, hatchlings are susceptible to
predation by birds and fish. Sharks are the primary predator of juvenile and adult loggerhead sea turtles
(Citta et al., 2015).
3.8.2.2.5.5 Species-Specific Threats
In addition to the general threats to sea turtles described previously, bycatch in commercial fisheries is a
particular threat to leatherback sea turtles. Incidental capture in longline and coastal gillnet fisheries has
caused a substantial number of leatherback sea turtle deaths, likely because leatherback sea turtles dive
to depths targeted by longline fishermen and are less maneuverable than other sea turtle species.
Shrimp trawls in the Gulf of Mexico have been estimated to capture about 3,000 leatherback sea turtles,
with 80 of those sea turtles dying as a result (Finkbeiner et al., 2011; Wallace et al., 2010a). Along the
Atlantic coast of the United States, NMFS estimated that about 800 leatherback sea turtles are captured
in pelagic longline fisheries, bottom longline, and drift gillnet fisheries for sharks as well as lobster, deepsea red crab, Jonah crab, dolphin fish and wahoo, and Pamlico Sound gillnet fisheries. Although most of
these turtles are released alive, these fisheries kill about 300 leatherback sea turtles each year (National
Marine Fisheries Service & U.S. Fish and Wildlife Service, 2013a; National Marine Fisheries Service,
2011b). Harvest of leatherback sea turtle eggs and adult turtles continues to be a threat in many parts of
the world (Humber et al., 2014). Lastly, climate change may impact leatherbacks in ways different from
other sea turtle species because their distribution is so closely associated with jellyfish aggregations
(which are affected by changing ocean temperatures and dynamics) (Pike, 2014b). Robinson et al. (2013)
suggest that climate change impacts are contributing to the Pacific leatherback population declines
through a shifting of nesting dates to increase stressor exposure. The observed mean nesting date shifts
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in the Atlantic leatherback genetic stocks, in contrast to Pacific populations, may increase resiliency of
Atlantic leatherbacks to climate-related impacts.
3.8.2.2.6 American Crocodile (Crocodylus acutus)
3.8.2.2.6.1 Status and Management
The American crocodile occurs within the jurisdictional boundaries of many different countries and is
distributed in primarily coastal waters throughout the Caribbean Sea and on the Pacific coast of Central
and South America from Mexico to Ecuador (Fire et al., 2015). Population declines have been attributed
to loss of habitat and extensive poaching for their hides (U.S. Fish and Wildlife Service, 2010b). The
Florida population marks the northern extent of this species’ range and is classified as a distinct
population segment due to its genetic isolation (U.S. Fish and Wildlife Service, 2010a). The American
crocodile was listed as endangered under the ESA throughout its range in 1979 (44 Federal Register
17710). In 2007, the Florida population of American crocodiles was reclassified as a distinct population
segment and was designated as threatened under the ESA (National Marine Fisheries Service & U.S. Fish
and Wildlife Service, 2007c); the population outside of Florida remains listed as endangered under the
ESA. Critical habitat was designated for the Florida population in 1976 and was slightly modified in 1977
to include a more accurate map of the habitat (41 Federal Register 41914, 44 Federal Register 75074)
(Figure 3.8-10). The essential physical and biological feature of this critical habitat is Florida Bay and its
associated brackish marshes, swamps, creeks, and canals because the crocodile population is
concentrated in these waters, and all known breeding females inhabit and nest here (41 Federal Register
41914).
3.8.2.2.6.2 Habitat and Geographic Range
The American crocodile is typically found in fresh or brackish coastal habitats, including, but not limited
to rivers, ponds, lagoons, and mangrove swamps (Mazzotti et al., 2007; Mazzotti, 2014; Wheatley et al.,
2012). American crocodiles generally occur in water with salinities less than 20 parts per thousand;
however, they possess salt lingual glands allowing them to excrete excess salt (U.S. Fish and Wildlife
Service, 1999) and occasionally inhabit more saline environments (e.g., Florida Bay) (Wheatley et al.,
2012). Most crocodile sightings in more saline water are females attending nest sites, hatchlings at nest
sites, or juveniles presumably avoiding adults (Mazzotti et al., 2007). Females construct nests on
elevated, well-drained sites near the water such as ditch banks and beaches. In the United States,
artificial nesting sites within berms along canal banks provide nearly ideal nesting conditions because
they are elevated, well drained, and near relatively deep, low-to-intermediate salinity water (Mazzotti et
al., 2007). These artificial nesting habitats appear to be compensating for natural habitat elsewhere in
Florida and account for much of the increase in nesting documented since 1975.
The American crocodile is known to inhabit inshore marine waters and is not predisposed to travel
across the open ocean (Campbell et al., 2013). Instead, they prefer calm warm waters with minimal
wave action, and most frequently occur in sheltered, mangrove-lined estuaries (Mazzotti, 1983). No
available evidence suggests that crocodiles cross the Florida Straits; therefore, this species is not
expected to occur in off-shore areas within the Study Area. The American crocodile, however, can travel
long distances in nearshore environments. For example, Cherkiss et al. (2014a) tracked an individual
American crocodile over a 14-year period. The crocodile was originally marked in Homestead, Florida, as
a young-of-the-year in 1999, and was later recaptured multiple times more than 388 km away along the
southwest coast of Florida. After several relocations and numerous sightings, this individual returned
the same canal system in which it was first captured.
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Notes: AFTT = Atlantic Fleet Training and Testing, OPAREA = Operating Area

Figure 3.8-10: Critical Habitat Designation for the American Crocodile within the Study Area
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Within the United States, distribution is limited to the southern tip of mainland Florida and the Florida
Keys, which represents the northern extent of its range. The American crocodile range appears to be
expanding (Cherkiss et al., 2014b; Fire et al., 2015; Mazzotti et al., 2007; National Oceanic and
Atmospheric Administration Fisheries, 2016) (70 Federal Register 15052). Regular nesting occurs within
Biscayne Bay on Florida’s east coast, on the border between the Southeast U.S. Continental Shelf and
Gulf of Mexico Large Marine Ecosystems, and there is evidence that the species is expanding its current
range to occupy portions of its historic range within the Florida Keys (Mazzotti et al., 2007; National
Oceanic and Atmospheric Administration Fisheries, 2016). Most nesting occurs in the Everglades
National Park, the cooling water discharge canal of the Turkey Point Power Plant (Homestead, Florida),
and Crocodile Lake National Wildlife Refuge in the Gulf of Mexico Large Marine Ecosystem (Mazzotti et
al., 2007). Currently, few crocodiles are found north of Biscayne Bay on the Atlantic Coast of Florida, or
north of Sanibel Island on Florida’s gulf coast. However, sightings have occurred in the coastal counties
of mainland Florida from as far north as Indian River County on the Atlantic coast and Sarasota County
on the Gulf coast (72 Federal Register 13027) and Lee County on the west coast (U.S. Fish and Wildlife
Service, 1999).
3.8.2.2.6.3 Population Trends
In 1976, the American crocodile population in Florida was estimated to be between 200 and 300
individuals (40 Federal Register 58308), with only 10–20 breeding females estimated in 1975 (40 Federal
Register 58308). An estimated 20 nests were laid in Florida in 1975. As a result of conservation
measures, including habitat protection, the number of nests increased to 85 in 2004 (Mazzotti et al.,
2007). The most recent population estimate, provided by the Florida Fish and Wildlife Commission,
estimates the current Florida population of crocodiles to range between 1,500 and 2,000 adults, with an
estimated 100 nests per year occurring in Florida (National Oceanic and Atmospheric Administration
Fisheries, 2016). The species is gradually recovering in the United States, but survey data from Central
and South America are relatively poor. The Florida population of the American crocodile has increased,
and its distribution has expanded, since it was listed as endangered.
Increased sightings of crocodiles on the airfield at the Naval Air Station Key West, has initiated interest
in having surveys for crocodiles performed on station. The Navy is currently monitoring occurrences of
American Crocodiles at Naval Air Station Key West. In 2014, 21 American crocodiles (along with one
American alligator and two indistinguishable eye shines) were identified at the air station. Nesting may
also occur on the coastal portions of the air station (Mazzotti, 2014). During 2016 spotlight surveys
(occurring in January, April, June, and August), a total of 7 crocodiles and 1 alligator were observed at
Naval Air Station Key West. No nesting activity was observed on the Naval Air Station Key West
properties.
3.8.2.2.6.4 Predator and Prey Interactions
The American crocodile typically forages from shortly before sunset to shortly after sunrise (U.S. Fish
and Wildlife Service, 1999). During these times, crocodiles feed on any prey items that can be caught
and overpowered (Mazzotti et al., 2007). Adults feed on fish, crabs, birds, turtles, snakes, and small
mammals, while young feed on aquatic invertebrates and small fish.
Fire ants are predators of crocodile eggs. Crocodile hatchlings may be preyed on by large fish, birds,
other large reptiles and amphibians, or even other crocodiles. Larger juvenile and adult crocodiles have
no known natural predators (Mazzotti et al., 2007).
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3.8.2.2.6.5 Species-Specific Threats
Habitat loss is a primary threat to the American crocodile (U.S. Fish and Wildlife Service, 2010b).
Development in coastal areas of Florida diminishes American crocodile habitat and restricts the species’
breeding range. Erosion or sea level rise may further increase vulnerability of nesting sites. In addition to
direct habitat loss, alteration of habitat is a concern. Urban and residential development restricts
freshwater flow into swamps and estuaries, which may limit crocodile growth, survival, and abundance
(Mazzotti et al., 2007). Collisions with automobiles are also a documented cause of mortality in Florida’s
southernmost Miami-Dade and Monroe Counties (Mazzotti et al., 2007). Cold weather has also been
cited as a primary constraint on American crocodile recovery and expansion into suitable habitats within
this species’ historic range (National Oceanic and Atmospheric Administration Fisheries, 2016). For
example, a 2010 freeze in south Florida resulted in a mass die off of reptiles and fish, including over 150
American crocodiles (Mazzotti, 2014).
The introduction in Florida of Nile crocodiles (Crocodulus niloticus), confirmed recently through genetic
analyses, presents threats to the American crocodile (Rochford et al., 2016). As a competitor for prey
and habitat, the Nile crocodile can also likely predate smaller American crocodiles. In addition, many
crocodilian species are already known to hybridize in captivity and where their native ranges overlap in
the wild (e.g., Cuban crocodile [Crocodulus rhombifer]), which can degrade the genetic integrity of the
American crocodile (Foley et al., 2015; Weaver et al., 2008). Because of similarity of appearance, Nile
crocodile persecution by humans would likely include accidental poaching of American crocodiles
(Rochford et al., 2016).
3.8.2.2.7 American Alligator (Alligator mississippiensis)
3.8.2.2.7.1 Status and Management
American alligator populations began to decline in the late 1800s, when unregulated hunting for the
hides became prevalent, with population numbers close to extinction in some areas (Savannah River
Ecology Laboratory, 2012a). A hunting ban in the 1950s and other recovery efforts allowed the species
to rebound (52 Federal Register 21059). American alligators were listed as an endangered species in
1967 under a law that preceded the ESA of 1973 (National Park Service, 2012b). No critical habitat has
been designated for this species. Federal legislation in the 1970s and 1980s, including the ESA and
amendments to the Lacey Act in 1981, ensured the alligators’ protection, and eventually their
comeback. In 1987, the alligator was declared “no longer biologically threatened or endangered” (52
Federal Register 21059). However, to ensure protections to the American crocodile and other
endangered crocodilians, the American alligator is listed under the ESA classification of “threatened due
to similarity of appearance” to the American crocodile (52 Federal Register 21059). Accordingly, federal
agencies are no longer required to consult with USFWS pursuant to section 7 of the ESA. Hunting and
trade of the American alligator are now permitted and regulated by USFWS (U.S. Fish and Wildlife
Service, 2008).
3.8.2.2.7.2 Habitat and Geographic Range
The American alligator resides along the southeastern coast of the United States from North Carolina
south through Florida and westward to the Texas coast (Elsey & Woodward, 2010). The American
alligator’s primary habitats are freshwater swamps and marshes but may also include lakes, canals,
ponds, reservoirs, and rivers. As alligators lack lingual salt glands, the species has a limited capacity to
tolerate highly saline environments (Mazzotti & Dunson, 1989). In coastal areas, alligators move
between freshwater and estuarine waters. Size and sex influences the habitat that alligators reside in;
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adult males generally prefer deep, open water within coastal water bodies, while adult females prefer
coastal open water habitats only during the spring breeding season. After the breeding season, adult
females prefer to move to lake and marsh edges during nesting and hatching seasons (Savannah River
Ecology Laboratory, 2012b). After juveniles have hatched, they remain with the female for up to a year
or more for protection during this vulnerable life stage (National Park Service, 2012b; Savannah River
Ecology Laboratory, 2012b). Smaller alligators prefer wetlands with dense vegetation for protection and
prey advantage (Savannah River Ecology Laboratory, 2012a).
3.8.2.2.7.3 Population and Abundance
Following state and federal management of this species, alligator populations have rebounded to an
estimated total in the millions of individuals (Savannah River Ecology Laboratory, 2012b). The Navy is
currently monitoring occurrences of American alligators at Naval Air Station Key West. In 2014, one
American alligator (along with 21 American crocodiles and two indistinguishable eye shines) was
identified at the air station. During 2016 spotlight surveys (occurring in January, April, June, and August),
one alligator was observed at Naval Air Station Key West. No nesting activity was observed on the Naval
Air Station Key West properties. Nesting may also occur on the coastal portions of the air station
(Mazzotti et al., 2016).
3.8.2.2.7.4 Predator and Prey Interactions
American alligators are opportunistic carnivores. Adults eat a variety of animals, including large fish,
turtles, snakes, birds, and small mammals. Hatchlings and smaller alligators eat insects, crayfish, snails
and other invertebrates, small fish, and amphibians (Savannah River Ecology Laboratory, 2012a).
Alligator eggs are often preyed upon by raccoons, opossums, skunks, feral pigs, and other terrestrial
nest predators. Similarly, young alligators are preyed upon by raccoons, crabs, large snakes, turtles,
birds, and even fish (Savannah River Ecology Laboratory, 2012b).
3.8.2.2.7.5 Species-Specific Threats
State-level management programs, including managed harvesting, have not appeared to impact alligator
populations. Alligators, however, appear to be sensitive to water quality parameters (e.g., salinity,
temperature, and contaminants such as heavy metals and pharmaceuticals), as well as prey availability
(Hidalgo-Ruz et al., 2012).
3.8.2.3 Species Not Listed under the Endangered Species Act
There are no other reptiles that occur within the Study Area.

3.8.3 ENVIRONMENTAL CONSEQUENCES
This section evaluates how, and to what degree, the activities described in Chapter 2 (Description of
Proposed Action and Alternatives) and Appendix A (Activity Descriptions) potentially impact reptiles
known to occur within the Study Area. Tables 2.6-2 through 2.6-5 present proposed typical training and
testing activity locations for each alternative (including number of events). General characteristics of all
U.S. Navy stressors were introduced in Section 3.0.3.3 (Identifying Stressors for Analysis), and living
resources’ general susceptibilities to stressors were introduced in Section 3.0.3.6 (Biological Resource
Methods). The stressors vary in intensity, frequency, duration, and location within the Study Area. The
stressors analyzed for reptiles are:
•

Acoustic (sonar and other transducers; air guns; pile driving; vessel noise; aircraft noise; and
weapons noise)
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•

Explosive

•

Energy (in-water electromagnetic devices; high-energy lasers

•

Physical disturbance and strikes (vessels and in-water devices; military expended materials;
seafloor devices; pile driving)

•

Entanglement (wires and cables; decelerators/parachutes; biodegradable polymers)

•

Ingestion (military expended materials – munitions; military expended materials other than
munitions)

•

Secondary stressors (impacts on habitat; impacts on prey availability)

The analysis includes consideration of the mitigation that the Navy will implement to avoid potential
impacts on sea turtles from acoustic, explosive, and physical disturbance and strike stressors. Mitigation
will be coordinated with NMFS and the USFWS through the consultation process. Details of the Navy’s
mitigation are provided in Chapter 5 (Mitigation).
3.8.3.1 Acoustic Stressors
The below analysis of effects to reptiles follows the concepts outlined in Section 3.0.3.6.1 (Conceptual
Framework for Assessing Effects from Acoustic and Explosive Activities). This section begins with a
summary of relevant data regarding acoustic impacts on reptiles in Section 3.8.3.1.1 (Background). This
is followed by an analysis of impacts on reptiles due to specific Navy acoustic stressors (sonar and other
transducers; air guns; pile driving; vessel noise; aircraft noise; and weapons noise). Additional
explanations of the acoustic terms and sound energy concepts used in this section are found in
Appendix D (Acoustic and Explosive Concepts).
3.8.3.1.1 Background
The sections below include a survey and synthesis of best-available-science published in peer-reviewed
journals, technical reports, and other scientific sources pertinent to impacts on reptiles potentially
resulting from Navy training and testing activities. Reptiles could be exposed to a range of impacts
depending on the sound source and context of the exposure. The impacts of exposure to soundproducing activities could include auditory or non-auditory trauma, hearing loss resulting in temporary
or permanent hearing threshold shift, auditory masking, physiological stress, or changes in behavior.
3.8.3.1.1.1 Injury
The high peak pressures close to some non-explosive impulsive underwater sound sources, such as air
guns and impact pile driving, may be injurious, although there are no reported instances of injury to
reptiles caused by these sources. A working group organized under the American National Standards
Institute-Accredited Standards Committee S3, Subcommittee 1, Animal Bioacoustics, developed sound
exposure guidelines for fish and sea turtles (Popper et al., 2014), hereafter referred to as the ANSI
Sound Exposure Guidelines. Lacking any data on non-auditory sea turtle injuries due to non-explosive
impulsive sounds, such as air guns and impact pile driving, the working group conservatively
recommended that non-auditory injury could be analyzed using data from fish. The data show that fish
would be resilient to injury to the non-explosive impulsive sound sources analyzed in this EIS/OEIS.
Therefore, it is assumed that sea turtles and crocodilians would be as well. Additionally, sea turtle shells
may protect against non-auditory injury due to exposures to high peak pressures (Popper et al., 2014).

3.8-41

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

Lacking any data on non-auditory sea turtle injuries due to sonars, the working group also estimated the
risk to sea turtles from low-frequency sonar to be low and mid-frequency sonar to be non-existent. It is
assumed that this would be the case for crocodilians as well.
As discussed in Section 3.0.3.6.1 (Conceptual Framework for Assessing Effects from Acoustic and
Explosive Activities, specifically Section 3.0.3.6.1.1, Injury), mechanisms for non-auditory injury due to
acoustic exposure have been hypothesized for diving breath-hold animals. Acoustically induced bubble
formation, rectified diffusion, and acoustic resonance of air cavities are considered for their applicability
to pathologies observed in marine mammals stranded coincident with sonar exposures and found to not
be likely causal mechanisms (Section 3.7.2.1.1.1, Injury). Those findings are considered to hold for diving
reptiles as well.
Nitrogen decompression due to modifications to dive behavior has never been observed in sea turtles.
Sea turtles are thought to deal with nitrogen loads in their blood and other tissues, caused by gas
exchange from the lungs under conditions of high ambient pressure during diving, through anatomical,
behavioral, and physiological adaptations (Lutcavage & Lutz, 1997). Although diving sea turtles
experience gas supersaturation, gas embolism has only been observed in sea turtles bycaught in
fisheries (Garcia-Parraga et al., 2014). Therefore, nitrogen decompression due to changes in diving
behavior is not considered a potential consequence to diving reptiles.
3.8.3.1.1.2 Hearing Loss
Exposure to intense sound may result in hearing loss, typically quantified as threshold shift, which
persists after cessation of the noise exposure. Threshold shift is a loss of hearing sensitivity at an
affected frequency of hearing. This noise-induced hearing loss may manifest as temporary threshold
shift (TTS), if hearing thresholds recover over time, or permanent threshold shift (PTS), if hearing
thresholds do not recover fully pre-exposure thresholds. Because studies on inducing threshold shift in
reptiles are very limited (e.g., alligator lizards;Dew et al., 1993; Henry & Mulroy, 1995), are not sufficient
to estimate PTS and TTS onset thresholds, and have not been conducted on any of the reptiles present
in the Study Area, auditory threshold shift in reptiles is considered to be consistent with general
knowledge about noise-induced hearing loss described in the Conceptual Framework for Assessing
Effects from Acoustic and Explosive Activities (Section 3.0.3.6.1).
Because there are no data on auditory effects on sea turtles, the ANSI Sound Exposure Guidelines
(Popper et al., 2014) do not include numeric sound exposure thresholds for auditory effects on sea
turtles. Rather, the guidelines qualitatively estimate that sea turtles are less likely to incur TTS or PTS
with increasing distance from various sound sources. The guidelines also suggest that data from fishes
may be more relevant than data from marine mammals when estimating impacts on sea turtles,
because, in general, fish hearing range is more similar to the limited hearing range of sea turtles. As
shown in Section 3.8.2.1.4.1 (Hearing and Vocalization – Sea Turtles), sea turtle hearing is most sensitive
around 100 to 400 Hz in-water, is limited over 1 kHz, and is much less sensitive than that of any marine
mammal. Therefore, sound exposures from most mid-frequency and all high-frequency sound sources
are not anticipated to affect sea turtle hearing, and sea turtles are likely only susceptible to auditory
impacts when exposed to very high levels of sound within their limited hearing range.
Crocodilians also have a limited hearing range, with best underwater hearing in the low frequencies,
below 1 kHz, suitable for detecting low-frequency broadband vocalizations and sounds caused by prey
movement. It is assumed that crocodilian susceptibility to auditory impacts would be similar to that of
sea turtles.
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3.8.3.1.1.3 Physiological Stress
A stress response is a suite of physiological changes that are meant to help an organism mitigate the
impact of a stressor. If the magnitude and duration of the stress response is too great or too long, then it
can have negative consequences to the animal (e.g., decreased immune function, decreased
reproduction). Physiological stress is typically analyzed by measuring stress hormones, other
biochemical markers, or vital signs. Physiological stress has been measured for sea turtles or crocodilians
during nesting (Flower et al., 2015; Valverde et al., 1999), capture and handling (Flower et al., 2015;
Gregory & Schmid, 2001; Jessop et al., 2003; Lance et al., 2004), and when caught in entanglement nets
(Hoopes et al., 2000; Snoddy et al., 2009) and trawls (Stabenau et al., 1991). However, the stress caused
by acoustic exposure has not been studied for reptiles. Therefore, the stress response in reptiles in the
Study Area due to acoustic exposures is considered to be consistent with general knowledge about
physiological stress responses described in Section 3.0.3.6.1 (Conceptual Framework for Assessing
Effects from Acoustic and Explosive Activities).
Marine animals naturally experience stressors within their environment and as part of their life histories.
Changing weather and ocean conditions, exposure to diseases and naturally occurring toxins, lack of
prey availability, social interactions with members of the same species, nesting, and interactions with
predators all contribute to stress. Anthropogenic sound-producing activities have the potential to
provide additional stressors beyond those that naturally occur.
Due to the limited information about acoustically induced stress responses, the Navy conservatively
assumes in its effects analysis that any physiological response (e.g., hearing loss or injury) or significant
behavioral response is also associated with a stress response.
3.8.3.1.1.4 Masking
As described in Section 3.0.3.6.1 (Conceptual Framework for Assessing Effects from Acoustic and
Explosive Activities ), auditory masking occurs when one sound, distinguished as the “noise,” interferes
with the detection or recognition of another sound or limits the distance over which other biologically
relevant sounds, including those produced by prey, predators, or conspecifics, can be detected. Masking
only occurs when the sound source is operating; therefore, direct masking effects stop immediately
upon cessation of the sound-producing activity. Any unwanted sound above ambient noise and within
an animal’s hearing range may potentially cause masking.
Compared to other marine animals, such as marine mammals, that are highly adapted to use sound in
the marine environment, marine reptile hearing is limited to lower frequencies and is less sensitive.
Because marine reptiles likely use their hearing to detect broadband low-frequency sounds in their
environment, the potential for masking would be limited to certain sound exposures. Only continuous
human-generated sounds that have a significant low-frequency component, are not of brief duration,
and are of sufficient received level could create a meaningful masking situation (e.g., vibratory pile
extraction or proximate vessel noise). Other intermittent, short-duration sound sources with lowfrequency components (e.g., air guns or low-frequency sonars) would have more limited potential for
masking, depending on how frequently the sound occurs.
There is evidence that reptiles may rely primarily on senses other than hearing for interacting with their
environment, such as vision (Narazaki et al., 2013), magnetic orientation (Avens & Lohmann, 2003;
Putman et al., 2015c), and scent (Shine et al., 2004). Any effect of masking may be mediated by reliance
on other environmental inputs.
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3.8.3.1.1.5 Behavioral Reactions
Behavioral responses fall into two major categories: alterations in natural behavior patterns and
avoidance. These types of reactions are not mutually exclusive and reactions may be combinations of
behaviors or a sequence of behaviors. As described in Section 3.0.3.6.1 (Conceptual Framework for
Assessing Effects from Acoustic and Explosive Activities), the response of a reptile to an anthropogenic
sound would likely depend on the frequency, duration, temporal pattern, and amplitude of the sound as
well as the animal’s prior experience with the sound and the context in which the sound is encountered
(i.e., what the animal is doing at the time of the exposure). Distance from the sound source and whether
it is perceived as approaching or moving away may also affect the way a reptile responds to a sound.
Reptiles may detect sources below 2 kHz but likely have limited hearing ability above 1 kHz. They may
detect most broadband sources (including air guns, pile driving, and vessel noise) and low-frequency
sonars, so they may respond to these sources. Because auditory abilities are poor above 1 kHz,
detection and consequent reaction to any mid-frequency source is unlikely.
In the ANSI Sound Exposure Guidelines (Popper et al., 2014), qualitative risk factors were developed to
assess the potential for sea turtles to respond to various underwater sound sources. The guidelines state
that there is a low likelihood that sea turtles would respond within tens of meters of low-frequency
sonars, and that it is highly unlikely that sea turtles would respond to mid-frequency sources. The risk
that sea turtles would respond to other broadband sources, such as shipping, air guns, and pile driving,
is considered high within tens of meters of the sound source, but moderate to low at farther distances.
For this analysis, it is assumed that these guidelines would also apply to crocodilians.
Behavioral Reactions to Impulsive Sound Sources

There are limited studies of reptile responses to sounds from impulsive sound sources, and all data
come from seismic air gun exposures to sea turtles. These exposures consist of multiple air gun shots,
either in close proximity or over long durations, so it is likely that observed responses may over-estimate
responses to single or short-duration impulsive exposures. Studies of responses to air guns are used to
inform reptile responses to other impulsive sounds (impact pile driving and some weapons noise).
O'Hara and Wilcox (1990) attempted to create a sound barrier at the end of a canal using seismic air
guns. They reported that loggerhead turtles kept in a 300 m by 45 m enclosure in a 10 m deep canal
maintained a minimum standoff range of 30 m from air guns fired simultaneously at intervals of
15 seconds, with strongest sound components within the 25–1,000 Hz frequency range. McCauley et al.
(2000) estimated that the received sound pressure level (SPL) at which turtles avoided sound in the
O’Hara and Wilcox (1990) experiment was 175–176 decibels referenced to 1 micropascal (dB re 1 μPa).
Bartol et al. (1995) investigated the use of air guns to repel juvenile loggerhead sea turtles from hopper
dredges. Sound frequencies of the air guns ranged from 100 to 1,000 Hz at three source SPLs: 175, 177,
and 179 dB re 1 µPa at 1 m. The turtles avoided the air guns during the initial exposures (mean range of
24 m), but additional exposures on the same day and several days afterward did not elicit avoidance
behavior that was statistically significant. They concluded that this was likely due to habituation.
McCauley et al. (2000) exposed a caged green and a caged loggerhead sea turtle to an approachingdeparting single air gun to gauge behavioral responses. The trials showed that above a received SPL of
166 dB re 1 μPa, the turtles noticeably increased their swimming activity compared to nonoperational
periods, with swimming time increasing as air gun SPLs increased during approach. Above 175 dB re
1 μPa, behavior became more erratic, possibly indicating the turtles were in an agitated state. The
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authors noted that the point at which the turtles showed more erratic behavior and exhibited possible
agitation would be expected to approximate the point at which active avoidance to air guns would occur
for unrestrained turtles.
No obvious avoidance reactions by free-ranging sea turtles, such as swimming away, were observed
during a multi-month seismic survey using air gun arrays, although fewer sea turtles were observed
when the seismic air guns were active than when they were inactive (Weir, 2007). The author noted that
sea state and the time of day affected both air gun operations and sea turtle surface basking behavior,
making it difficult to draw conclusions from the data. However, DeRuiter and Doukara (2012) noted
several possible startle or avoidance reactions to a seismic air gun array in the Mediterranean by
loggerhead turtles that had been motionlessly basking at the water surface.
Behavioral Reactions to Sonar and Other Transducers

Studies of reptile responses to underwater non-impulsive sounds are very limited. All data are from
studies with sea turtles. Lenhardt (1994) used very low frequency vibrations (< 100 Hz) coupled to a
shallow tank to elicit swimming behavior responses by two loggerhead sea turtles. Watwood et al.
(2016) tagged green sea turtles with acoustic transponders and monitored them using acoustic
telemetry arrays in Port Canaveral, FL. Sea turtles were monitored before, during, and after a routine
pier-side submarine sonar test that utilized typical source levels, signals, and duty cycle. No significant
long-term displacement was demonstrated by the sea turtles in this study. The authors note that Port
Canaveral is an urban marine habitat and that resident sea turtles may be less likely to respond than
naïve populations.
3.8.3.1.1.6 Long-Term Consequences
For the reptiles present in the Study Area, long-term consequences to individuals and populations due
to acoustic exposures have not been studied. Therefore, long-term consequences to reptiles due to
acoustic exposures are considered following Section 3.0.3.6.1 (Conceptual Framework for Assessing
Effects from Acoustic and Explosive Activities).
The long-term consequences due to individual behavioral reactions and short-term instances of
physiological stress are especially difficult to predict because individual experience over time can create
complex contingencies. It is more likely that any long-term consequences to an individual would be a
result of costs accumulated over a season, year, or life stage due to multiple behavioral or stress
responses resulting from exposures to multiple stressors over significant periods of time. Conversely,
some reptiles may habituate to or become tolerant of repeated acoustic exposures over time, learning
to ignore a stimulus that in the past did not accompany any overt threat. For example, loggerhead sea
turtles exposed to air guns with a source SPL of 179 dB re 1 μPa initially exhibited avoidance reactions.
However, they may have habituated to the sound source after multiple exposures since a habituation
behavior was retained when exposures were separated by several days Moein Bartol et al. (1995). More
research is needed to better understand the long-term consequences of human-made noise on reptiles,
although intermittent exposures are assumed to be less likely to have lasting consequences.
3.8.3.1.2 Impacts from Sonar and Other Transducers
Sonar and other transducers emit sound waves into the water to detect objects, safely navigate, and
communicate. Use of sonar and other transducers would typically be transient and temporary. General
categories of sonar systems are described in Section 3.0.3.3.1 (Acoustic Stressors); only those sources
within the hearing range of reptiles (<2 kHz) in the Study Area are considered.

3.8-45

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

3.8.3.1.2.1 Methods for Analyzing Impacts from Sonar and Other Transducers
Potential impacts considered are hearing loss due to threshold shift (permanent or temporary), masking
of other biologically relevant sounds, physiological stress, and changes in behavior. To estimate the
potential for hearing loss, the Navy performed a quantitative analysis to estimate the number of
instances that sea turtles could be affected by sonar and other transducers used during Navy training
and testing activities. The quantitative analysis for sea turtles takes into account:
•

criteria and thresholds used to predict impacts from sonar and other transducers

•

sea turtle spatial density

•

the Navy’s Acoustic Effects Model

A summary of the quantitative analysis is provided below. A detailed explanation of this analysis is in the
technical report Quantitative Analysis for Estimating Acoustic and Explosive Impacts on Marine
Mammals and Sea Turtles.
Criteria and Thresholds Used to Predict Impacts from Sonar and Other Transducers
Auditory Weighting Functions

Animals are not equally sensitive to noise at all frequencies. To capture the frequency-dependent nature
of the effects of noise, auditory weighting functions are used. Auditory weighting functions are
mathematical functions that adjust received sound levels to emphasize ranges of best hearing and
de-emphasize ranges with less or no auditory sensitivity. The adjusted received sound level is referred to
as a weighted received sound level.
The auditory weighting function for sea turtles is shown in Figure 3.8-11. The derivation of this
weighting function is described in the technical report Criteria and Thresholds for U.S. Navy Acoustic and
Explosive Impacts on Marine Mammals and Sea Turtles (U.S. Department of the Navy, 2017b). The
frequencies around the top portion of the function, where the amplitude is closest to zero, are
emphasized, while the frequencies below and above this range (where amplitude declines) are
de-emphasized, when summing acoustic energy received by a sea turtle.
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Source: (U.S. Department of the Navy, 2017b)
Notes: dB = decibels, kHz = kilohertz

Figure 3.8-11: Auditory Weighting Function for Sea Turtles
Hearing Loss from Sonar and Other Transducers

No studies of hearing loss have been conducted on sea turtles. Therefore, sea turtle susceptibility to
hearing loss due to an acoustic exposure is evaluated using knowledge about sea turtle hearing abilities
in combination with non-impulsive auditory effect data from other species (marine mammals and fish).
This yields sea turtle exposure functions, shown in Figure 3.8-12, which are mathematical functions that
relate the sound exposure levels (SELs) for onset of PTS or TTS to the frequency of the sonar sound
exposure. The derivation of the sea turtle exposure functions are provided in the technical report
Criteria and Thresholds for U.S. Navy Acoustic and Explosive Impacts on Marine Mammals and Sea
Turtles (U.S. Department of the Navy, 2017b).
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Source: (U.S. Department of the Navy, 2017b)
Note: dB re 1 μPa2s: decibels referenced to 1 micropascal second squared, kHz = kilohertz. The solid black curve
is the exposure function for TTS and the dashed black curve is the exposure function for PTS onset. Small
dashed lines and asterisks indicate the SEL thresholds at the most sensitive frequency for TTS (200 dB)
and PTS (220 dB).

Figure 3.8-12: TTS and PTS Exposure Functions for Sonar and Other Transducers
Sea Turtle Density

A quantitative analysis of impacts on a species requires data on their abundance and distribution in the
potentially impacted area. The most appropriate metric for this type of analysis is density, which is the
number of animals present per unit area. To characterize the marine species density for large areas such
as the Study Area, the Navy compiled data from several sources. The Navy developed a protocol to
select the best available data sources based on species, area, time (season, and type of density model.
The resulting Geographic Information System database called the Navy Marine Species Density Database
includes seasonal density values for sea turtle species present within the Study Area (U.S. Department of
the Navy, 2017a).
In addition to individual species densities, the hardshell turtle guild density was developed based on
observations of hardshell turtles for which species identification could not be made. The hardshell sea
turtle guild is comprised of green, hawksbill, loggerhead, and Kemp’s ridley sea turtles. Quantified
impacts on the hardshell turtle guild were apportioned to individual hardshell turtle species based on
known geographic species densities.
The Navy Acoustic Effects Model

The Navy Acoustic Effects Model calculates sound energy propagation from sonars and other
transducers (as well as air guns and explosives) during naval activities and the sound received by animat
dosimeters. Animat dosimeters are virtual representations of sea turtles distributed in the area around
the modeled naval activity, and each records its individual sound “dose.” The model bases the
distribution of animats over the Study Area on the density values in the Navy Marine Species Density
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Database and distributes animats in the water column proportional to the known time that species
spend at varying depths.
The model accounts for environmental variability of sound propagation in both distance and depth, as
well as boundary interactions, when computing the received sound level on the animats. The model
conducts a statistical analysis based on multiple model runs to compute the estimated effects on
animals. The number of animats that exceed the thresholds for effects is tallied to provide an estimate
of the number of sea turtles that could be affected.
Assumptions in the Navy model intentionally err on the side of overestimation when there are
unknowns. Naval activities are modeled as though they would occur regardless of proximity to sea
turtles (i.e., mitigation is not modeled) and without any avoidance of the activity by sea turtles;
however, observation of sea turtles within mitigation zones and sea turtle avoidance reactions may
reduce exposures resulting in PTS and TTS from those predicted by the quantitative analysis.
The model estimates the impacts caused by individual training and testing events. During any individual
modeled event, impacts on individual animats are considered over 24-hour periods. The animats do not
represent actual animals, but rather allow for a statistical analysis of the number of instances that sea
turtles may be exposed to sound levels resulting in an effect. Therefore, the model estimates the
number of instances in which an effect threshold was exceeded over the course of a year, but does not
estimate the number of individual sea turtles that may be impacted over a year (i.e., some sea turtles
could be impacted several times, while others would not experience any impact) (U.S. Department of
the Navy, 2017c).
3.8.3.1.2.2 Impact Ranges for Sonar and Other Transducers
Because sea turtle hearing range is limited to a narrow range of frequencies and thresholds for auditory
impacts are relatively high, there are few sonar sources that could result in exposures exceeding the sea
turtle PTS and TTS thresholds. For a limited number of powerful sources in sea turtle hearing range, the
ranges to TTS could be up to a few tens of meters.
3.8.3.1.2.3 Impacts from Sonar and Other Transducers Under Alternative 1
Impacts from Sonar and Other Transducers Under Alternative 1 for Training Activities

General categories and characteristics of sonar systems and the number of hours these sonars would be
operated during training under Alternative 1 are described in Section 3.0.3.3.1 (Acoustic Stressors). In
addition, a portion of Anti-Submarine Warfare Tracking Exercise –Ship unit-level training activities would
be conducted using synthetic means (e.g., simulators) or in conjunction with other training exercises.
Activities using sonars and other transducers would be conducted as described in Chapter 2 (Description
of Proposed Action and Alternatives) and Appendix A (Activity Descriptions).
Under Alternative 1, the number of Major Training Exercises and Civilian Port Defense Activities would
fluctuate annually. In addition, a portion of Anti-Submarine Warfare Tracking Exercise –Ship unit level
training activities would be conducted using synthetic means (e.g., simulators) or in conjunction with
other training exercises. Training activities using sonar and other transducers could occur throughout
the Study Area, although use would generally occur within Navy range complexes, on Navy testing
ranges, or around inshore locations identified in Chapter 2 (Description of Proposed Action and
Alternatives). Use of sonars associated with Anti-Submarine Warfare would be greatest in the
Jacksonville and Virginia Capes Range Complexes. The limited number of sources within sea turtle
hearing range would also typically be used in the areas described above.
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The quantitative analysis predicts that no sea turtles of any species are likely to be exposed to the high
received levels of sound from sonars or other transducers that could cause PTS or TTS during training
activities under Alternative 1. Only a limited number of sonars and other transducers with frequencies
within the range of reptile hearing (<2 kHz) and high source levels have the potential to cause TTS and
PTS. Any impact to hearing could reduce the distance over which a reptile detects environmental cues,
such as the sound of waves or the presence of a vessel or predator.
A reptile could respond to sounds detected within their limited hearing range. However, based on the
limited data available regarding sea turtle behavioral reactions to sonar, sea turtles are unlikely to
respond to exposures from sonar. The few studies of sea turtle reactions to sounds, discussed in Section
3.8.3.1.1.5, suggest that a behavioral response could consist of temporary avoidance, increased swim
speed, or changes in depth, or that there may be no observable response. There is no evidence to
suggest that any behavioral response would persist after a sound exposure. It is assumed that a stress
response could accompany any behavioral responses. Implementation of mitigation may further reduce
the already low risk of auditory impacts on sea turtles. Depending on the sonar source, mitigation
includes powering down the sonar or ceasing active sonar transmission if a sea turtle is observed in the
mitigation zone, as discussed in Section 5.3.2 (Acoustic Stressors).
Although masking of biologically relevant sounds by the limited number of sonars and other transducers
operated in sea turtle hearing range is possible, this may only occur in certain circumstances. Sea turtles
most likely use sound to detect nearby broadband, continuous environmental sounds, such as the
sounds of waves crashing on the beach. The use characteristics of most sonars, including limited band
width, beam directionality, limited beam width, relatively low source levels, low duty cycle, and limited
duration of use, would both greatly limit the potential for a sea turtle to detect these sources and limit
the potential for masking of broadband, continuous environmental sounds. In addition, broadband
sources within sea turtle hearing range, such as countermeasures used during anti-submarine warfare,
would typically be used in off-shore areas, not in nearshore areas where detection of beaches or
concentrated vessel traffic is relevant.
Because impacts on individual sea turtles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any sea
turtle populations.
Crocodilians, the only other reptiles potentially present in the Study Area, would likely have hearing that
is similar to sea turtles. However, sources within reptile hearing range are not likely to be used in
nearshore locations where American alligators could be present. No sonar use is proposed in the areas
known to be inhabited by the endangered American crocodile.
Pursuant to the ESA, the use of sonar and other transducers during training activities under Alternative 1
may affect ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and
would have no effect on the ESA-listed American crocodile. There would be no effect on green,
hawksbill, or leatherback sea turtle critical habitat since the use of sonar and other transducers during
training activities would not overlap with their designated critical habitat around Culebra, Puerto Rico;
Mona Island, Puerto Rico; and St. Croix Island, U.S. Virgin Islands respectively. In addition, the use of
sonar and other transducers would not overlap with American crocodile critical habitat in Florida Bay
which encompasses creeks, canals, and swamps. The use of sonar and other transducers during training
activities may affect loggerhead constricted migratory habitats in the mid-Atlantic, southeast, and Gulf
of Mexico regions. The Navy will consult with NMFS as required by section 7(a)(2) of the ESA.
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Impacts from Sonar and Other Transducers Under Alternative 1 for Testing Activities

General categories and characteristics of sonar systems and the number of hours these sonars would be
operated during testing under Alternative 1 are described in Section 3.0.3.3.1 (Acoustic Stressors).
Activities using sonars and other transducers would be conducted as described in Chapter 2 (Description
of Proposed Action and Alternatives) and Appendix A (Activity Descriptions).
Under Alternative 1, the number of testing activities would fluctuate annually. Testing activities using
sonar and other transducers could occur throughout the Study Area, although use would generally occur
within Navy range complexes, on Navy testing ranges, or around inshore locations identified in Chapter
2 (Description of Proposed Action and Alternatives).
The quantitative analysis predicts that a small number of Kemp’s ridley, loggerhead, and leatherback sea
turtles may be exposed to levels of sound from sonars or other transducers that could cause TTS during
testing activities under Alternative 1. The locations and types of testing activities that would most likely
contribute to these impacts are shown in, Figure 3.8-13, Figure 3.8-14, and Figure 3.8-15 for Kemp’s
ridley, loggerhead, and leatherback sea turtles, respectively. Most impacts are predicted to occur in the
Northeast Range Complexes. Fractional estimated impacts per region and activity area represent the
probability that the number of estimated impacts by effect will occur in a certain region or be due to a
certain activity category. The quantitative analysis predicts that no green or hawksbill sea turtles are
likely to be exposed to the high received levels of sound from sonars or other transducers that could
cause PTS or TTS during testing activities under Alternative 1.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-13: Kemp’s ridley sea turtle impacts estimated per year from sonar and other
transducers used during testing under Alternative 1. No PTS is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-14: Loggerhead sea turtle impacts estimated per year from sonar and other
transducersused during testing under Alternative 1. No PTS is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action)

Figure 3.8-15: Leatherback sea turtle impacts estimated per year from sonar and other
transducersused during testing under Alternative 1. No PTS is estimated for this species.
Only a limited number of sonars and other transducers with frequencies within the range of reptile
hearing (<2 kHz) and high source levels have the potential to cause TTS and PTS. Any impact to hearing
could reduce the distance over which a reptile detects environmental cues, such as the sound of waves
or the presence of a vessel or predator. Implementation of mitigation may further reduce the already
low risk of auditory impacts on sea turtles. Depending on the sonar source, mitigation includes powering
down the sonar or ceasing active sonar transmission if a sea turtle is observed in the mitigation zone,
and conducting pierside sonar testing during daylight hours at Port Canaveral, FL and Kings Bay, GA, as
discussed in Section 5.3.2 (Acoustic Stressors).
A reptile could respond to sounds detected within their limited hearing range. However, based on the
limited data available regarding sea turtle behavioral reactions to sonar, sea turtles are unlikely to
respond to exposures from sonar. The few studies of sea turtle reactions to sounds, discussed in Section
3.8.3.1.1.5, suggest that a behavioral response could consist of temporary avoidance, increased swim
speed, or changes in depth, or that there may be no observable response. There is no evidence to
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suggest that any behavioral response would persist after a sound exposure. It is assumed that a stress
response could accompany any behavioral responses or TTS.
Although masking of biologically relevant sounds by the limited number of sonars and other transducers
operated in sea turtle hearing range is possible, this may only occur in certain circumstances. Sea turtles
most likely use sound to detect nearby broadband, continuous environmental sounds, such as the
sounds of waves crashing on the beach. The use characteristics of most sonars, including limited band
width, beam directionality, limited beam width, relatively low source levels, low duty cycle, and limited
duration of use, would both greatly limit the potential for a sea turtle to detect these sources and limit
the potential for masking of broadband, continuous environmental sounds. In addition, broadband
sources within sea turtle hearing range, such as countermeasures used during anti-submarine warfare,
would typically be used in off-shore areas, not in nearshore areas where detection of beaches or
concentrated vessel traffic is relevant. Exceptions include use of broadband sources at some nearshore
testing ranges, including the Naval Undersea Warfare Center Division, Newport Testing Range, where
any species of sea turtle in the Study Area may be present in warmer seasons except hawksbill sea
turtles, and the South Florida Ocean Measurement Facility Testing Range, where any species of sea
turtle may be present. Even so, the area and duration of source use at these locations would be limited.
Because impacts on individual sea turtles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any sea
turtle populations.
Crocodilians, the only other reptiles potentially present in the Study Area, would likely have hearing that
is similar to sea turtles. However, sources within reptile hearing range are not likely to be used in
nearshore locations where American alligators could be present. No sonar use is proposed in the areas
known to be inhabited by the endangered American crocodile.
Pursuant to the ESA, the use of sonar and other transducers during testing activities under Alternative 1
may affect ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; would
have no effect on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or
leatherback sea turtle critical habitat since the use of sonar and other transducers during testing
activities would not overlap with their designated critical habitat around Culebra, Puerto Rico; Mona
Island, Puerto Rico; and St. Croix Island, U.S. Virgin Islands respectively. In addition, the use of sonar and
other transducers would not overlap with American crocodile critical habitat in Florida Bay which
encompasses creeks, canals, and swamps. The use of sonar and other transducers during testing
activities may affect loggerhead constricted migratory habitats in the mid-Atlantic, southeast, and Gulf
of Mexico regions. The Navy will consult with NMFS as required by section 7(a)(2) of the ESA.
3.8.3.1.2.4 Impacts from Sonar and Other Active Sources Under Alternative 2
Impacts from Sonar and Other Transducers Under Alternative 2 for Training Activities

General categories and characteristics of sonar systems and the number of hours these sonars would be
operated during training under Alternative 2 are described in Section 3.0.3.3.1 (Acoustic Stressors). In
addition, all unit level Anti-Submarine Warfare Tracking Exercise –Ship activities would be completed
through individual events conducted at sea, rather than through leveraging other anti-submarine
warfare training exercises or the use of synthetic means (e.g., simulators). Activities using sonars and
other transducers would be conducted as described in Chapter 2 (Description of Proposed Action and
Alternatives) and Appendix A (Activity Descriptions).
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Under Alternative 2, the maximum number of Major Training Exercises could occur every year, an
additional Major Training Exercise would be conducted in the Gulf of Mexico Range Complex annually,
and only the number of Civilian Port Defense Activities would fluctuate annually. In addition, all unit
level Anti-Submarine Warfare Tracking Exercise –Ship activities would be completed through individual
events conducted at sea, rather than through leveraging other anti-submarine warfare training exercises
or the use of synthetic means (e.g., simulators). This would result in an increase of sonar use compared
to Alternative 1, including sources within reptile hearing range. Training activities using sonar and other
transducers could occur throughout the Study Area, although use would generally occur within Navy
range complexes, on Navy testing ranges, or around inshore locations identified in Chapter 2
(Description of Proposed Action and Alternatives). Use of sonars associated with Anti-Submarine
Warfare would be greatest in the Jacksonville and Virginia Capes Range Complexes. The limited number
of sources within sea turtle hearing range would also typically be used in the areas described above.
Although there would be an increase in sonar use compared to Alternative 1, the potential for and type
of impacts on reptiles would be the similar. This is because reptiles are capable of detecting only a
limited number of sonars due to their limited hearing range. Similarly, the quantitative analysis predicts
that no sea turtles of any species are likely to be exposed to the high received levels of sound from
sonars or other transducers that could cause PTS or TTS during a maximum year of training activities
under Alternative 2. Implementation of mitigation may further reduce the already low risk of auditory
impacts on sea turtles. Depending on the sonar source, mitigation includes powering down the sonar or
ceasing active sonar transmission if a sea turtle is observed in the mitigation zone, as discussed in
Section 5.3.2 (Acoustic Stressors).
Pursuant to the ESA, the use of sonar and other transducers during training activities under Alternative 2
may affect ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and
would have no effect on the ESA-listed American crocodile. There would be no effect on green,
hawksbill, or leatherback sea turtle critical habitat since the use of sonar and other transducers during
training activities would not overlap with their designated critical habitat around Culebra, Puerto Rico;
Mona Island, Puerto Rico; and St. Croix Island, U.S. Virgin Islands respectively. In addition, the use of
sonar and other transducers would not overlap with American crocodile critical habitat in Florida Bay
which encompasses creeks, canals, and swamps. The use of sonar and other transducers during training
activities may affect loggerhead constricted migratory habitats in the mid-Atlantic, southeast, and Gulf
of Mexico regions. The Navy will consult with NMFS as required by section 7(a)(2) of the ESA.
Impacts from Sonar and Other Transducers Under Alternative 2 for Testing Activities

General categories and characteristics of sonar systems and the number of hours these sonars would be
operated during testing under Alternative 2 are described in Section 3.0.3.3.1 (Acoustic Stressors).
Activities using sonars and other transducers would be conducted as described in Chapter 2 (Description
of Proposed Action and Alternatives) and Appendix A (Activity Descriptions).
Under Alternative 2, the maximum number of nearly all testing activities would occur every year. This
would result in an increase of sonar use compared to Alternative 1, including sources within reptile
hearing range. Testing activities using sonar and other transducers could occur throughout the Study
Area, although use would generally occur within Navy range complexes, on Navy testing ranges, or
around inshore locations identified in Chapter 2 (Description of Proposed Action and Alternatives).
The quantitative analysis predicts that a small number of Kemp’s ridley, loggerhead, and leatherback sea
turtles may be exposed to levels of sound from sonars or other transducers that could cause TTS during
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testing activities under Alternative 2. The locations and types of testing activities that would most likely
contribute to these impacts are shown in Figure 3.8-16, Figure 3.8-17, and Figure 3.8-18 for Kemp’s
ridley, loggerhead, and leatherback sea turtles, respectively. Most impacts are predicted to occur in the
Northeast Range Complexes. Fractional estimated impacts per region and activity area represent the
probability that the number of estimated impacts by effect will occur in a certain region or be due to a
certain activity category. The quantitative analysis predicts that no green or hawksbill sea turtles are
likely to be exposed to the high received levels of sound from sonars or other transducers that could
cause PTS or TTS during testing activities under Alternative 2.

Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-16: Kemp’s ridley sea turtle impacts estimated per year from sonar and other
transducers used during testing under Alternative 2. No PTS is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-17: Loggerhead sea turtle impacts estimated per year from sonar and other
transducers used during testing under Alternative 2. No PTS is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-18: Leatherback sea turtle impacts estimated per year from sonar and other
transducers used during testing under Alternative 2. No PTS is estimated for this species.
Pursuant to the ESA, the use of sonar and other transducers during testing activities under Alternative 2
may affect ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and
would have no effect on the ESA-listed American crocodile. There would be no effect on green,
hawksbill, or leatherback sea turtle critical habitat since the use of sonar and other transducers during
testing activities would not overlap with their designated critical habitat around Culebra, Puerto Rico;
Mona Island, Puerto Rico; and St. Croix Island, U.S. Virgin Islands respectively. In addition, the use of
sonar and other transducers would not overlap with American crocodile critical habitat in Florida Bay
which encompasses creeks, canals, and swamps. The use of sonar and other transducers during testing
activities may affect loggerhead constricted migratory habitats in the mid-Atlantic, southeast, and Gulf
of Mexico regions. The Navy will consult with NMFS as required by section 7(a)(2) of the ESA.
3.8.3.1.2.5 Impacts from Sonar and Other Transducers Under the No Action Alternative
Under the No-Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various acoustic stressors (e.g. sonar and other transducers) would not
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be introduced into the marine environment. Therefore, baseline conditions of the existing environment
would either remain unchanged or would improve slightly after cessation of ongoing training and testing
activities.
3.8.3.1.3 Impacts from Air Guns
Air guns use bursts of pressurized air to create broadband, impulsive sounds. Any use of air guns would
typically be transient and temporary. Section 3.0.3.3.1.2 (Air Guns) provides additional details on the use
and acoustic characteristics of the small air guns used in these activities. Because no use of air guns is
proposed in known crocodilian habitat, the remainder of the analysis of impacts from air guns focuses
on sea turtles.
3.8.3.1.3.1 Methods for Analyzing Impacts from Air Guns
Potential impacts considered are hearing loss due to threshold shift (permanent or temporary), masking
of other biologically relevant sounds, physiological stress, and changes in behavior. To estimate the
potential for hearing loss or behavioral changes, the Navy performed a quantitative analysis to estimate
the number of instances that sea turtles could be affected by air guns used during Navy activities. The
quantitative analysis takes into account:
•

criteria and thresholds used to predict impacts from air guns (see below)

•

sea turtle spatial density as described above in Section 3.8.3.1.2.1 (Methods for Analyzing
Impacts from Sonar and Other Transducers – Sea Turtle Density)

•

the Navy Acoustic Effects Model as described above in Section 3.8.3.1.2.1 (Methods for
Analyzing Impacts from Sonar and Other Transducers – The Navy Acoustic Effects Model)

A summary of the quantitative analysis is provided below. A detailed explanation of this analysis is in the
technical report Quantitative Analysis for Estimating Acoustic and Explosive Impacts on Marine
Mammals and Sea Turtles (U.S. Department of the Navy, 2017c).
Criteria and Thresholds used to Predict Impacts on Sea Turtles from Air Guns
Auditory Weighting Functions

Animals are not equally sensitive to noise at all frequencies. To capture the frequency-dependent nature
of the effects of noise, auditory weighting functions are used. The auditory weighting function for sea
turtles presented above in Section 3.8.3.1.2.1 (Methods for Analyzing Impacts from Sonar and Other
Transducers) is also used in the quantitative assessment of auditory impacts due to air guns.
Hearing Loss from Air Guns

No studies of hearing loss have been conducted on sea turtles. Therefore, sea turtle susceptibility to
hearing loss due to an air gun exposure is evaluated using knowledge about sea turtle hearing abilities in
combination with auditory effect data from other species (marine mammals and fish). This yields sea
turtle exposure functions, shown in Figure 3.8-19, which are mathematical functions that relate the SELs
for onset of PTS or TTS to the frequency of the underwater impulsive sound exposure. The derivation of
the sea turtle impulsive exposure functions are provided in the technical report Criteria and Thresholds
for U.S. Navy Acoustic and Explosive Impacts on Marine Mammals and Sea Turtles (U.S. Department of
the Navy, 2017b).
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Notes: kHz = kilohertz, SEL = Sound Exposure Level, dB re 1 µPa2s = decibels referenced to 1 micropascal squared second. The
solid black curve is the exposure function for TTS onset and the dashed black curve is the exposure function for PTS onset.
Small dashed lines and asterisks indicate the SEL thresholds and most sensitive frequency for TTS and PTS.

Figure 3.8-19: TTS and PTS Exposure Functions for Impulsive Sounds
For impulsive sounds, hearing loss in other species has also been observed to be related to the
unweighted peak pressure of a received sound. Because this data does not exist for sea turtles,
unweighted peak pressure thresholds for PTS and TTS were developed by applying relationships
observed between impulsive peak pressure TTS thresholds and auditory sensitivity in marine mammals
to sea turtles. This results in dual-metric hearing loss criteria for sea turtles for impulsive sound
exposure: the SEL-based exposure functions in Figure 3.8-19 and the peak pressure thresholds in Table
3.8-2. The derivation of the sea turtle impulsive peak pressure PTS and TTS thresholds are provided in
the technical report Criteria and Thresholds for U.S. Navy Acoustic and Explosive Impacts on Marine
Mammals and Sea Turtles (U.S. Department of the Navy, 2017b).

Table 3.8-2: PTS and TTS Peak Pressure Thresholds for Sea Turtles Exposed to Impulsive
Sounds
Auditory
Effect

Unweighted Peak Pressure
Threshold

TTS

226 dB re 1 µPa SPL peak

PTS

232 dB re 1 µPa SPL peak

Notes: dB re I µPa = decibels referenced to 1
micropascal, PTS = permanent threshold
shift, TTS = temporary threshold shift, SPL
= sound pressure level
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3.8.3.1.3.2 Impact Ranges for Air Guns
Ranges to the onset of PTS or TTS for the air guns used in Navy activities are shown in Table 3.8-3. These
ranges are based on the SEL metrics for PTS and TTS for 100 firing of an air gun. Ranges are based on the
peak pressure metric for PTS and TTS for 100 firings of an air gun yields zero meters.

Table 3.8-3: Ranges to Permanent Threshold Shift and Temporary Threshold Shift for Sea
Turtles Exposed to 100 Air Gun Firings
Range (m)
Onset PTS
Onset TTS
13

100

3.8.3.1.3.3 Impacts from Air Guns Under Alternative 1
Impacts from Air Guns Under Alternative 1 for Training Activities

Training activities under Alternative 1 do not use air guns.
Impacts from Air Guns Under Alternative 1 for Testing Activities

Characteristics of air guns and the number of times they would be operated during testing under
Alternative 1 are described in Section 3.0.3.3.1 (Acoustic Stressors). Activities using air guns would be
conducted as described in Chapter 2 (Description of Proposed Action and Alternatives) and Appendix A
(Activity Descriptions).
Under Alternative 1, small air guns (12–60 cubic inches) would be fired pierside at the Naval Undersea
Warfare Center Division, Newport Testing Range, and at off-shore locations typically in the Northeast,
Virginia Capes, and Gulf of Mexico Range Complexes.
These small air guns lack large pressures that could cause non-auditory injuries. The broadband
impulsive sounds produced by these small air guns could only cause PTS and TTS for sea turtles within a
short distance. Considering that an air gun would be shut down if a sea turtle was sighted in the
mitigation zone, any TTS is highly unlikely. This is confirmed by the quantitative analysis, which
estimates no PTS or TTS to sea turtles due to testing of air guns.
Based on the few studies of sea turtle reactions to air guns, any behavioral reactions to air gun firings
may be to increase swim speed or avoid the air gun. McCauley et al. (2000) estimated that sea turtles
would begin to exhibit avoidance behavior when the received level of air gun firings was around 175 dB
re 1 µPa, based on several studies of sea turtle exposures to air guns. For the air guns used in Navy
testing, the range to 175 dB re 1 µPa would be about 100-200 m.
Sea turtles most likely use sound to detect nearby broadband, continuous environmental sounds, such
as the sounds of waves crashing on the beach. Due to the low duration of an individual air gun shot,
approximately 0.1 second, and the low duty cycle of sequential shots, the potential for masking from
these small air guns would be low. Additionally, the pierside air gun use would only occur several times a
year and would use a limited number of air gun shots, limiting any masking, while the use of small air
guns in off-shore waters would not interfere with detection of sounds in shore environments.
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Because impacts on individual sea turtles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any sea
turtle populations.
Pursuant to the ESA, the use of air guns during testing activities under Alternative 1 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; would have no effect
on the ESA-listed American crocodile; and would have no effect on green, hawksbill, loggerhead, or
leatherback sea turtle critical habitat or on American crocodile critical habitat. The Navy will consult with
NMFS as required by section 7(a)(2) of the ESA.
3.8.3.1.3.4 Impacts from Air Guns Under Alternative 2
Impacts from Air Guns Under Alternative 2 for Training Activities

Training activities under Alternative 2 do not use air guns.
Impacts from Air Guns Under Alternative 2 for Testing Activities

The number and locations of air gun testing activities planned under Alternative 2 are identical to those
planned under Alternative 1; therefore, the estimated impacts would be identical. Because impacts on
individual sea turtles, if any, are expected to be minor and limited, no long-term consequences to
individuals are expected. Accordingly, there would be no consequences to any sea turtle populations.
Pursuant to the ESA, the use of air guns during testing activities under Alternative 2 may affect ESAlisted green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; would have no effect on
the ESA-listed American crocodile; and would have no effect on green, hawksbill, loggerhead, or
leatherback sea turtle critical habitat or on American crocodile critical habitat. The Navy will consult with
NMFS as required by section 7(a)(2) of the ESA.
3.8.3.1.3.5 Impacts from Air Guns Under the No Action Alternative
Under the No-Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various acoustic stressors (e.g. air guns) would not be introduced into
the marine environment. Therefore, baseline conditions of the existing environment would either
remain unchanged or would improve slightly after cessation of ongoing training and testing activities.
3.8.3.1.4 Impacts from Pile Driving
Sea turtles could be exposed to sounds from impact pile driving and vibratory pile extraction during the
construction and removal phases of the Elevated Causeway System. This training activity involves the
use of an impact hammer to drive 24-in. steel piles into the sediment to support an elevated causeway
to the shore and a vibratory hammer to later remove the piles that support the causeway structure.
Impact pile driving operations to install the piles would last about 20 days, and extraction of the piles at
the end of the exercise takes approximately 10 days. Section 3.0.3.3.1.3 (Pile Driving) provides additional
details on pile driving activities and the noise levels measured from a prior elevated causeway
installation and removal. Because no pile driving or extraction is proposed in known crocodilian habitat,
the remainder of the analysis of impacts from pile driving focuses on sea turtles.
3.8.3.1.4.1 Methods for Analyzing Impacts from Pile Driving
Potential impacts considered are hearing loss due to threshold shift (permanent or temporary), masking
of other biologically relevant sounds, physiological stress, and changes in behavior. To estimate the
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potential for hearing loss or behavioral changes, the Navy performed a quantitative analysis to estimate
the number of instances when sea turtles could be affected by pile driving during construction of the
elevated causeway system. The quantitative analysis takes into account:
•
•

criteria and thresholds used to predict impacts from pile driving (see below)
sea turtle spatial density as described above in Section 3.8.3.1.2.1 (Methods for Analyzing
Impacts from Sonar and Other Transducers – Sea Turtle Density)

•

modeling of pile driving noise (see below)

Criteria and Thresholds used to Predict Impacts on Sea Turtles from Pile Driving
Auditory Weighting Functions

Animals are not equally sensitive to noise at all frequencies. To capture the frequency-dependent nature
of the effects of noise, auditory weighting functions are used. The auditory weighting function for sea
turtles presented above in Section 3.8.3.1.2.1 (Methods for Analyzing Impacts from Sonar and Other
Transducers) is also used in the quantitative assessment of auditory impacts due to pile driving.
Hearing Loss from Pile Driving

Because impact pile driving produces impulsive noise, the criteria used to assess the onset of TTS and
PTS are identical to those used for air guns (Hearing Loss from Air Guns in Section 3.8.3.1.3.1, Methods
for Analyzing Impacts from Air Guns).
Because vibratory pile extraction produces continuous, non-impulsive noise, the criteria used to assess
the onset of TTS and PTS due to exposure to sonars are used to assess auditory impacts on sea turtles
(Hearing Loss from Sonar and Other Transducers in Section 3.8.3.1.2.1, Methods for Analyzing Impacts
from Sonar and Other Transducers).
Modeling of Pile Driving Noise

Underwater noise effects from pile driving and vibratory pile extraction were modeled using actual
measures of impact pile driving and vibratory removal during construction of an elevated causeway
(Illingworth and Rodkin, 2015, 2016). A conservative estimate of spreading loss of sound in shallow
coastal waters (i.e., transmission loss = 16.5*Log10 [radius]) was applied based on spreading loss
observed in actual measurements. Inputs used in the model are provided in Section 3.0.3.3.1.3 (Pile
Driving), including source levels; the number of strikes required to drive a pile and the duration of
vibratory removal for a pile; the number of piles driven or removed per day; and the number of days of
pile driving and removal.
3.8.3.1.4.2 Impact Ranges for Pile Driving
The ranges to the onset of TTS and PTS for sea turtles exposed to impact pile driving are shown in Table
3.8-4. The ranges to effect are short due to sea turtles’ relatively high thresholds for any auditory
compared to the source levels of the impact pile driving conducted during Navy training.

Table 3.8-4: Ranges to PTS and TTS for Sea Turtles Exposed to Impact Pile Driving
Type of Activity
Impact Pile Driving (single pile)

PTS (m)

TTS (m)

2

19

Notes: PTS = permanent threshold shift, TTS = temporary threshold shift.
Calculations for ranges to PTS and TTS assume a sound exposure level
accumulated over a duration of one minute, after which time an animal
is assumed to avoid the immediate area.
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Because vibratory pile extraction has a low source level, it is not possible for a sea turtle to experience
PTS or TTS, even if exposed to a full day of pile removal.
3.8.3.1.4.3 Impacts from Pile Driving Under Alternative 1
Impacts from Pile Driving Under Alternative 1 for Training Activities

Characteristics of pile driving and the number of times pile driving for the elevated causeway system
would occur during training under Alternative 1 are described in Section 3.0.3.3.1 (Acoustic Stressors).
Activities with pile driving would be conducted as described in Chapter 2 (Description of Proposed
Action and Alternatives) and Appendix A (Activity Descriptions). This activity would take place nearshore
and within the surf zone, up to two times per year, once at Joint Expeditionary Base Little Creek/Fort
Story, Virginia, and once at Marine Corps Base Camp Lejeune, North Carolina.
Impulses from the impact hammer strikes are broadband, within the hearing range of sea turtles, and
carry most of their energy in the lower frequencies. The quantitative analysis of impact pile driving
estimates that no sea turtles could be exposed to levels of impact pile driving that could cause PTS or
TTS.
The impulse form impact pile driving can also travel through the bottom sediment, potentially disturbing
sea turtles that may be present near the bottom. Any impacts on sea turtles may be reduced by soft
starts. As discussed in Section 2.3.3.1.10 (Pile Driving Safety), as a standard operating procedure, the
Navy performs soft starts at reduced energy during an initial set of strikes from an impact hammer. Soft
starts may “warn” sea turtles and cause them to move away from the sound source before impact pile
driving increases to full operating capacity. Soft starts were not considered when calculating the number
of sea turtles that could be impacted, nor was the possibility that a sea turtle would avoid the
construction area.
Sound produced from a vibratory hammer is broadband, continuous noise that is produced at a much
lower level than impact driving. The quantitative analysis estimates that no sea turtles could be exposed
to levels of vibratory pile extraction that could cause PTS or TTS.
To further avoid the potential for impacts, the Navy will implement mitigation for pile driving that
includes ceasing impact pile driving or vibratory pile extraction if a sea turtle is observed in the
mitigation zone, as discussed in Section 5.3.2 (Acoustic Stressors).
Based on prior observations of sea turtle reactions to sound, if a behavioral reaction were to occur, the
responses could include increases in swim speed, change of position in the water column, or avoidance
of the sound. There is no evidence to suggest that any behavioral response would persist beyond the
sound exposure. It is assumed that a stress response could accompany any behavioral response or TTS.
Sea turtles most likely use sound to detect nearby broadband, continuous environmental sounds, such
as the sounds of waves crashing on the beach. Despite the short duration of each impulse from an
impact pile driving strike, the rate of impulses has the potential to result in some auditory masking of
shore sounds or broadband vessel noise for sea turtles. Vibratory pile extraction is more likely than
impact pile driving to cause masking of continuous broadband environmental sounds; however, due to
its low source level, the masking effect would only be relevant in a small area around the vibratory pile
extraction activity. These coastal areas tend to have high ambient noise levels due to natural (breaking
waves) and anthropogenic sources. For both types of activities, masking would only occur during the
brief periods of time during which pile driving or removal is actively occurring, approximately less than
two hours per day for two weeks in any year.
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Because impacts on individual sea turtles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any sea
turtle populations.
Pursuant to the ESA, the pile driving and removal during training under Alternative 1 may affect ESAlisted green, Kemp’s ridley, loggerhead, and leatherback sea turtles; would have no effect on the ESAlisted hawksbill sea turtle or American crocodile; and would have no effect on green, hawksbill,
loggerhead, or leatherback sea turtle critical habitat or on American crocodile critical habitat. The Navy
will consult with NMFS as required by section 7(a)(2) of the ESA.
Impacts from Pile Driving Under Alternative 1 for Testing Activities

Testing activities under Alternative 1 do not include pile driving.
3.8.3.1.4.4 Impacts from Pile Driving Under Alternative 2
Impacts from Pile Driving Under Alternative 2 for Training Activities

Pile driving training activities planned under Alternative 2 are identical to those planned under
Alternative 1; therefore, the estimated impacts would be identical. Because impacts on individual sea
turtles, if any, are expected to be minor and limited, no long-term consequences to individuals are
expected. Accordingly, there would be no consequences to any sea turtle populations.
Pursuant to the ESA, the pile driving and removal during training under Alternative 2 may affect ESAlisted green, Kemp’s ridley, loggerhead, and leatherback sea turtles; would have no effect on the ESAlisted hawksbill sea turtle or American crocodile; and would have no effect on green, hawksbill,
loggerhead, or leatherback sea turtle critical habitat or on American crocodile critical habitat. The Navy
will consult with NMFS as required by section 7(a)(2) of the ESA.
Impacts from Pile Driving Under Alternative 2 for Testing Activities

Testing activities under Alternative 2 do not include pile driving.
3.8.3.1.4.5 Impacts from Pile Driving Under the No Action Alternative
Under the No-Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various acoustic stressors (e.g. pile driving) would not be introduced
into the marine environment. Therefore, baseline conditions of the existing environment would either
remain unchanged or would improve slightly after cessation of ongoing training and testing activities.
3.8.3.1.5 Impacts from Vessel Noise
The characteristics of noise produced by Navy vessels and their overall contribution to vessel noise in
the Study Area are described in Section 3.0.3.3.1.4 (Vessel Noise). Navy vessels make up a very small
percentage of the overall traffic, and, because most Navy ships are quieter than similar-sized
commercial vessels, naval vessel noise contributes a very small portion of radiated noise in Navy
operating areas (Mintz & Filadelfo, 2011; Mintz, 2012b). Even during major training exercises, when a
higher number of Navy vessels are at sea, the Navy vessel contribution to overall ship radiated noise is
very small. On average, in the East Coast exclusive economic zone, Navy vessels contribute about 1one
percent of overall ship-radiated noise energy (Mintz & Filadelfo, 2011).

3.8-66

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

3.8.3.1.5.1 Methods for Analyzing Impacts from Vessel Noise
Potential impacts considered are masking of other biologically relevant sounds, physiological stress, and
changes in behavior. The source levels of vessels are below the level of sound that would cause hearing
loss for sea turtles.
There is little information on assessing behavioral responses of sea turtles to vessels. Sea turtles have
been both observed to respond (DeRuiter & Doukara, 2012) and not respond (Weir, 2007) during
seismic surveys, although any reaction could have been due to the active firing of air gun arrays, ship
noise, ship presence, or some combination thereof. Lacking data that assesses sea turtle reactions solely
to vessel noise, the ANSI Sound Exposure Guidelines suggest that the relative risk of a sea turtle
behaviorally responding to a continuous noise, such as vessel noise, is high when near a source (tens of
meters), moderate when at an intermediate distance (hundreds of meters), and low at farther distances.
These recommendations did not consider source level. While it is reasonable to assume that sea turtles
may exhibit some behavioral response to vessels, numerous sea turtles bear scars that appear to have
been caused by propeller cuts or collisions with vessel hulls (Hazel et al., 2007b; Lutcavage & Lutz, 1997;
Lutcavage et al., 1997b) that may have been exacerbated by a sea turtle surfacing reaction or lack of
reaction to vessels.
Since crocodilians have similar hearing range and sensitivity as sea turtles (Section 3.8.2.1.4.2) and there
is a lack of data assessing crocodilian behavioral reactions to vessel noise, it is inferred that crocodilians
would react similarly to vessel noise as sea turtles.
3.8.3.1.5.2 Impacts from Vessel Noise Under Alternative 1
Impacts from Vessel Noise Under Alternative 1 for Training Activities

Characteristics of Navy vessel noise are described in Section 3.0.3.3.1 (Acoustic Stressors). Activities with
vessel noise would be conducted as described in Chapter 2 (Description of Proposed Action and
Alternatives) and Appendix A (Activity Descriptions). Vessel movements involve transits to and from
ports to various locations within the Study Area, and many ongoing and proposed activities within the
Study Area involve maneuvers by various types of surface ships, boats, and submarines (collectively
referred to as vessels), as well as unmanned vehicles. Activities involving vessel movements occur
intermittently and are variable in duration, ranging from a few hours up to two weeks. A study of Navy
vessel traffic found that traffic was heaviest just offshore of Norfolk and Jacksonville, as well as along
the coastal waters between the two ports (Mintz & Filadelfo, 2011; Mintz, 2012b).
Surface combatant ships (e.g., destroyers, guided missile cruisers, and littoral combat ships) and
submarines especially are designed to be quiet to evade enemy detection. Reptiles exposed to these
Navy vessels may not respond at all or exhibit brief startle dive reactions, if, for example, basking on the
surface near a passing vessel. Even for louder vessels, such as Navy tankers, it is not clear that reptiles
would typically exhibit any reaction other than a brief startle and avoidance reaction, if they react at all.
Any of these short-term reactions to vessels are not likely to disrupt important behavioral patterns more
than for a brief moment.
Acoustic masking, especially from larger, non-combatant vessels, is possible. Vessels produce
continuous broadband noise, with larger vessels producing sound that is dominant in the lower
frequencies where reptile hearing is most sensitive. Smaller vessels emit more energy in higher
frequencies, much of which would not be detectable by sea turtles. Sea turtles most likely use sound to
detect nearby broadband, continuous low-frequency environmental sounds, such as the sounds of
waves crashing on the beach, so vessel noise in those habitats may cause more meaningful masking.
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However, most vessel use would be in harbors or in transit to offshore areas, limiting masking impacts
on sea turtles in many shore areas. Existing high ambient noise levels in ports and harbors with nonNavy vessel traffic and in shipping lanes with large commercial vessel traffic would limit the potential for
masking by naval vessels in those areas. In offshore areas with lower ambient noise, the duration of any
masking effects in a particular location would depend on the time in transit by a vessel through an area.
Because sea turtles appear to rely on senses other than hearing for foraging and navigation, any impact
of temporary masking is likely minor or inconsequential.
Navy vessel presence would be unlikely in American crocodile habitat, which consists of shallow
nearshore habitat in southern Florida; however, it is possible that American crocodiles could be
occasionally exposed to Navy vessel noise.
Because impacts on individual sea turtles or crocodilians, if any, are expected to be minor and limited,
no long-term consequences to individuals are expected. Accordingly, there would be no consequences
to any sea turtle or crocodilian populations.
Pursuant to the ESA, vessel noise produced during training activities under Alternative 1 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles, and the ESA-listed
American crocodile. There would be no effect on green, hawksbill, or leatherback sea turtle critical
habitat since vessel noise produced during training activities would not overlap with their designated
critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and St. Croix Island, U.S. Virgin
Islands respectively. In addition, vessel noise would not overlap with American crocodile critical habitat
in Florida Bay which encompasses creeks, canals, and swamps. Vessel noise during training activities
may affect loggerhead constricted migratory habitats in the mid-Atlantic, southeast, and Gulf of Mexico
regions. The Navy will consult with NMFS as required by section 7(a)(2) of the ESA.
Impacts from Vessel Noise Under Alternative 1 for Testing Activities

Characteristics of Navy vessel noise are described in Section 3.0.3.3.1 (Acoustic Stressors). Activities with
vessel noise would be conducted as described in Chapter 2 (Description of Proposed Action and
Alternatives) and Appendix A (Activity Descriptions). Testing activities under Alternative 1 include vessel
movement during many events. Because many testing activities would use the same or similar vessels as
Navy training events, the general locations and types of effects due to vessel noise described above for
training would be similar for many testing activities. In addition, smaller vessels would typically be used
on Navy testing ranges. Navy vessel noise would continue to be a minor contributor to overall radiated
vessel noise in the exclusive economic zone. Because impacts on individual sea turtles or crocodilians, if
any, are expected to be minor and limited, no long-term consequences to individuals are expected.
Accordingly, there would be no consequences to any sea turtle or crocodilian populations.
Pursuant to the ESA, vessel noise produced during testing activities under Alternative 1 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles, and the ESA-listed
American crocodile. There would be no effect on green, hawksbill, or leatherback sea turtle critical
habitat since vessel noise produced during testing activities would not overlap with their designated
critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and St. Croix Island, U.S. Virgin
Islands respectively. In addition, vessel noise would not overlap with American crocodile critical habitat
in Florida Bay which encompasses creeks, canals, and swamps. Vessel noise produced during testing
activities may affect loggerhead constricted migratory habitats in the mid-Atlantic, southeast, and Gulf
of Mexico regions. The Navy will consult with NMFS as required by section 7(a)(2) of the ESA.
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3.8.3.1.5.3 Impacts from Vessel Noise Under Alternative 2
Impacts from Vessel Noise Under Alternative 2 for Training Activities

While there would be an increase in the amount of at-sea vessel time during training under Alternative
2, the general locations and types of effects due to vessel noise would be the same as described in
Alternative 1. Therefore, the general locations and types of effects due to vessel noise described above
for training under Alternative 1 would be similar under Alternative 2. Navy vessel noise would continue
to be a minor contributor to overall radiated vessel noise in the exclusive economic zone. Because
impacts on individual sea turtles or crocodilians, if any, are expected to be minor and limited, no longterm consequences to individuals are expected. Accordingly, there would be no consequences to any
sea turtle or crocodilian populations.
Pursuant to the ESA, vessel noise produced during training activities under Alternative 2 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles, and the ESA-listed
American crocodile. There would be no effect on green, hawksbill, or leatherback sea turtle critical
habitat since vessel noise produced during training activities would not overlap with their designated
critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and St. Croix Island, U.S. Virgin
Islands respectively. In addition, vessel noise would not overlap with American crocodile critical habitat
in Florida Bay which encompasses creeks, canals, and swamps. Vessel noise produced during training
activities may affect loggerhead constricted migratory habitats in the mid-Atlantic, southeast, and Gulf
of Mexico regions. The Navy will consult with NMFS as required by section 7(a)(2) of the ESA.
Impacts from Vessel Noise Under Alternative 2 for Testing Activities

The difference in vessel noise contributed by testing activities under Alternative 2 compared to
Alternative 1 is so small as to not be discernable. Therefore, the general locations and types of effects
due to vessel noise described above for testing under Alternative 1 would be the same under Alternative
2. Navy vessel noise would continue to be a minor contributor to overall radiated vessel noise in the
exclusive economic zone. Because impacts on individual sea turtles or crocodilians, if any, are expected
to be minor and limited, no long-term consequences to individuals are expected. Accordingly, there
would be no consequences to any sea turtle or crocodilian populations.
Pursuant to the ESA, vessel noise produced during testing activities under Alternative 2 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no
effect on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or
leatherback sea turtle critical habitat since vessel noise produced during testing activities would not
overlap with their designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and
St. Croix Island, U.S. Virgin Islands respectively. In addition, vessel noise would not overlap with
American crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps. Vessel
noise produced during testing activities may affect loggerhead constricted migratory habitats in the
mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA.
3.8.3.1.5.4 Impacts from Vessel Noise Under the No Action Alternative
Under the No-Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various acoustic stressors (e.g. vessel noise) would not be introduced
into the marine environment. Therefore, baseline conditions of the existing environment would either
remain unchanged or would improve slightly after cessation of ongoing training and testing activities.
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3.8.3.1.6 Impacts from Aircraft Noise
Fixed and rotary-wing aircraft are used during a variety of training and testing activities throughout the
Study Area. Aircraft produce extensive airborne noise from either turbofan or turbojet engines.
Rotary-wing aircraft (helicopters) produce low-frequency sound and vibration (Pepper et al., 2003). An
infrequent type of aircraft and missile overflight noise is the sonic boom, produced when the aircraft
exceeds the speed of sound. Fixed-wing aircraft and missiles would pass quickly overhead, while
rotary-wing aircraft (e.g., helicopters) may hover at lower altitudes for longer durations. A description of
aircraft noise produced during Navy activities is provided in Section 3.0.3.3.1.5 (Aircraft Overflight
Noise), including estimates of underwater noise produced by certain flight activities.
Most in-air sound would be reflected at the air-water interface. Depending on atmospheric conditions,
in-air sound can refract upwards, limiting the sound energy that reaches the water surface. This is
especially true for sounds produced at higher altitudes. Underwater sounds from aircraft would be
strongest just below the surface and directly under the aircraft. Any sound that does enter the water
only does so within a narrow cone below the sound source that would move with the aircraft. For the
common situation of a hovering helicopter, the sound pressure level in water would be about 125 dB re
1 µPa for an H-60 helicopter hovering at 50 ft. For an example fixed-wing flight, the sound pressure
underwater would be about 128 dB re 1 µPa for an F/A-18 traveling at 250 knots at 3,000 ft. altitude.
Most air combat maneuver activities would occur at higher altitudes. Supersonic aircraft, if flying at low
altitudes, could generate an airborne sonic boom that may be sensed by reptiles while at the surface, or
as a low-level impulsive sound underwater.
3.8.3.1.6.1 Methods for Analyzing Impacts from Aircraft Noise
The amount of sound entering the ocean from aircraft would be very limited in duration, sound level,
and affected area. For those reasons, impacts on sea turtles and other aquatic reptiles from aircraft
have not been studied. Due to the low level of sound that could enter the water from aircraft, hearing
loss is not further considered as a potential effect. Potential impacts considered are masking of other
biologically relevant sounds, physiological stress, and changes in behavior.
There is little information with which to assess behavioral responses of reptiles to aircraft. The ANSI
Sound Exposure Guidelines for sea turtles did not consider this acoustic stressor (Popper et al., 2014).
For this analysis, the Navy assumes that some animals at or near the water surface may exhibit startle
reactions to certain aircraft overflights if aircraft altitude is low. This could mean a hovering helicopter,
for which the sight of the aircraft and water turbulence could also cause a response, or a low-flying or
super-sonic aircraft generating enough noise to be briefly detectable underwater or at the air-water
interface. Because any fixed-wing or missile overflight would be brief, the risk of masking any sounds
relevant to reptiles is very low.
3.8.3.1.6.2 Impacts from Aircraft Noise Under Alternative 1
Impacts from Aircraft Noise Under Alternative 1 for Training Activities

Characteristics of aircraft noise are described in Section 3.0.3.3.1 (Acoustic Stressors) and the number of
training activities that include aircraft under Alternative 1 are shown in Section 3.0.3.3.4.4 (Aircraft).
Training activities with aircraft would be conducted as described in Chapter 2 (Description of Proposed
Action and Alternatives) and Appendix A (Activity Descriptions).Aircraft overflights would usually occur
near Navy airfields, installations, and in special use airspace within Navy range complexes. Aircraft
flights during training would be most concentrated within the Virginia Capes, Navy Cherry Point,
Jacksonville, and Key West Range Complexes.
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Reptiles may respond to both the physical presence and to the noise generated by aircraft, making it
difficult to attribute causation to one or the other stimulus. In addition to noise produced, all low-flying
aircraft make shadows, which can cause animals at the surface to react. Helicopters may also produce
strong downdrafts, a vertical flow of air that becomes a surface wind, which can also affect an animal's
behavior at or near the surface.
In most cases, exposure of a reptile to fixed-wing or rotary-wing aircraft presence and noise would be
brief as the aircraft quickly passes overhead. Animals would have to be at or near the surface at the time
of an overflight to be exposed to appreciable sound levels. Supersonic flight at sea would not be
conducted over crocodilian habitat, and is typically conducted at altitudes exceeding 30,000 ft., limiting
the number of occurrences of supersonic flight being audible at the water surface.
Due to the low sound levels in water, it is unlikely that reptiles would respond to most fixed-wing
aircraft, transiting helicopters, or missile overflights. Because overflight exposure would be brief and
aircraft noise would be at low received levels, only startle reactions, if any, are expected in response to
low altitude flights. Similarly, the brief duration of most overflight exposures would limit any potential
for masking of relevant sounds. Low flight altitudes of helicopters during some activities, which often
occur under 100 ft. altitude, may elicit a stronger startle response due to the proximity of a helicopter to
the water; the slower airspeed and longer exposure duration; and the downdraft created by a
helicopter's rotor.
It is unlikely that an individual would be exposed repeatedly for long periods of time as overflight events
are typically dispersed over open ocean areas. Because impacts on individual reptiles, if any, are
expected to be minor and limited, no long-term consequences to individuals are expected. Accordingly,
there would be no consequences to any reptile populations.
Pursuant to the ESA, aircraft noise produced during training activities under Alternative 1 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles, and the ESA-listed
American crocodile; and would have no effect on green, hawksbill, loggerhead, or leatherback sea turtle
critical habitat or on American crocodile critical habitat. The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA.
Impacts from Aircraft Noise Under Alternative 1 for Testing Activities

Characteristics of aircraft noise are described in Section 3.0.3.3.1 (Acoustic Stressors) and the number of
testing activities with aircraft under Alternative 1 are shown in Section 3.0.3.3.4.4. (Aircraft). Testing
activities using aircraft would be conducted as described in Chapter 2 (Description of Proposed Action
and Alternatives) and Appendix A (Activity Descriptions). Aircraft overflights would usually occur near
Navy airfields, installations, and in special use airspace within Navy range complexes. Testing activities
with aircraft would be most concentrated in the Virginia Capes Range Complex.
The general types of effects due to aircraft noise described above for training would be similar for many
testing activities. Because impacts on individual reptiles, if any, are expected to be minor and limited, no
long-term consequences to individuals are expected. Accordingly, there would be no consequences to
any reptile populations.
Pursuant to the ESA, aircraft noise produced during testing activities under Alternative 1 may affect ESAlisted green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; would have no effect on
the ESA-listed American crocodile. There would be no effect on green, hawksbill, or leatherback sea
turtle critical habitat since aircraft noise produced during testing activities would not overlap with their
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designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and St. Croix Island,
U.S. Virgin Islands respectively. In addition, aircraft noise would not overlap with American crocodile
critical habitat in Florida Bay which encompasses creeks, canals, and swamps. Aircraft noise produced
during testing activities may affect loggerhead constricted migratory habitats in the mid-Atlantic,
southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required by section 7(a)(2) of
the ESA.
3.8.3.1.6.3 Impacts from Aircraft Noise Under Alternative 2
Impacts from Aircraft Noise Under Alternative 2 for Training Activities

There would be a minor increase in aircraft overflights during training activities under Alternative 2
compared to Alternative 1; however, the types of impacts would not be discernible from those
described for training under Alternative 1. Because impacts on individual reptiles, if any, are expected to
be minor and limited, no long-term consequences to individuals are expected. Accordingly, there would
be no consequences to any reptile populations.
Pursuant to the ESA, aircraft noise produced during training activities under Alternative 2 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles, and the ESA-listed
American crocodile; and would have no effect on green, hawksbill, loggerhead, or leatherback sea turtle
critical habitat or on American crocodile critical habitat. The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA.
Impacts from Aircraft Noise Under Alternative 2 for Testing Activities

There would be a minor increase in aircraft overflights under Alternative 2 compared to Alternative 1;
however, the types of impacts would not be discernible from those described for testing under
Alternative 1. Impacts on individual reptiles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any sea
turtle or crocodilian populations.
Pursuant to the ESA, aircraft noise produced during testing activities under Alternative 2 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles, and the ESA-listed
American crocodile; and would have no effect on green, hawksbill, loggerhead, or leatherback sea turtle
critical habitat or on American crocodile critical habitat. The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA.
3.8.3.1.6.4 Impacts from Aircraft Noise Under the No Action Alternative
Under the No-Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various acoustic stressors (e.g. aircraft and missile overflight noise)
would not be introduced into the marine environment. Therefore, baseline conditions of the existing
environment would either remain unchanged or would improve slightly after cessation of ongoing
training and testing activities.
3.8.3.1.7 Impacts from Weapons Noise
Reptiles may be exposed to sounds caused by the firing of weapons, objects in flight, and inert impact of
non-explosive munitions on the water's surface, which are described in Section 3.0.3.3.1.6 (Weapon
Noise). In general, these are impulsive sounds generated in close vicinity to or at the water surface, with
the exception of items that are launched underwater. The firing of a weapon may have several
components of associated noise. Firing of guns could include sound generated in air by firing a gun
(muzzle blast) and a crack sound due to a low amplitude shock wave generated by a supersonic
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projectile flying through the air. Most in-air sound would be reflected at the air-water interface.
Underwater sounds would be strongest just below the surface and directly under the firing point. Any
sound that enters the water only does so within a narrow cone below the firing point or path of the
projectile. Vibration from the blast propagating through a ship’s hull, the sound generated by the impact
of an object with the water surface, and the sound generated by launching an object underwater are
other sources of impulsive sound in the water. Sound due to missile and target launches is typically at a
maximum at initiation of the booster rocket and rapidly fades as the missile or target travels downrange.
3.8.3.1.7.1 Methods for Analyzing Impacts from Weapons Noise
The amount of sound entering the ocean from weapons firing, projectile travel, and inert objects hitting
the water would be very limited in duration and affected area. Sound levels could be relatively high
directly beneath a gun blast, but even in the worst-case scenario of a naval large caliber gun fired at the
lowest elevation angle, sound levels in the water directly below the blast (about 200 db re 1 µPa SPL
peak; see Yagla & Stiegler, 2003) are substantially lower than necessary to cause hearing loss in a sea
turtle. Similarly, situations in which inert objects hitting the water, even at high speeds, could
hypothetically generate sound sufficient to cause hearing loss within a short distance would be very
rare. Therefore, hearing loss is not further considered as a potential effect. Potential impacts considered
are masking of other biologically relevant sounds, physiological stress, and changes in behavior.
3.8.3.1.7.2 Impacts from Weapons Noise Under Alternative 1
Impacts from Weapons Noise Under Alternative 1 for Training Activities

Activities using weapons and deterrents would be conducted as described in Chapter 2 (Description of
Proposed Action and Alternatives) and Appendix A (Activity Descriptions). General characteristics of
types of weapons noise are described in Section 3.0.3.3.6 (Weapon Noise), and quantities and locations
of expended non-explosive practice munitions and explosives (fragment-producing) for training under
Alternative 1 are shown in 3.0.3.3.4.2. (Military Expended Materials). [For explosive munitions, only
associated firing noise is considered in the analysis of weapons noise. The noise produced by the
detonation of explosive weapons is analyzed in Section 3.8.3.2 (Explosive Stressors)].
Use of weapons during training would occur in the range complexes, with greatest use of most types of
munitions in the Virginia Capes, Navy Cherry Point, and Jacksonville Range Complexes. Most activities
involving large-caliber naval gunfire or the launching of targets, missiles, bombs, or other munitions are
conducted more than 12 NM from shore.
All of these sounds would be brief, lasting from less than a second for a blast or inert impact to few
seconds for other launch and object travel sounds. Most incidents of impulsive sounds produced by
weapons firing, launch, or inert object impacts would be single events, with the exception of gunfire
activities. It is expected that these sounds may elicit brief startle reactions or diving, with avoidance
being more likely with the repeated exposure to sounds during gunfire events. It is assumed that, similar
to air gun exposures, reptile behavioral responses would cease following the exposure event and the
risk of a corresponding, sustained stress response would be low. Similarly, exposures to impulsive noise
caused by these activities would be so brief that risk of masking relevant sounds would be low. These
activities would not typically occur in nearshore habitats where sea turtles may use their limited hearing
to sense broadband, coastal sounds.
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To further avoid the potential for impacts, the Navy will implement mitigation for weapons firing noise
that includes ceasing large-caliber gunnery activities if a sea turtle is observed in the mitigation zone, as
discussed in Section 5.3.2 (Acoustic Stressors).
Because impacts on individual reptiles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any reptile
populations. Additionally, weapons noise would not be produced in American crocodile habitat.
Pursuant to the ESA, weapons noise produced during training activities under Alternative 1 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no
effect on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or
leatherback sea turtle critical habitat since weapons noise produced during training activities would not
overlap with their designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and
St. Croix Island, U.S. Virgin Islands respectively. In addition, weapons noise would not overlap with
American crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps.
Weapons noise produced during training activities may affect loggerhead constricted migratory habitats
in the mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required
by section 7(a)(2) of the ESA.
Impacts from Weapons Noise Under Alternative 1 for Testing Activities

Activities using weapons and deterrents would be conducted as described in Chapter 2 (Description of
Proposed Action and Alternatives) and Appendix A (Activity Descriptions). General characteristics of
types of weapons noise are described in Section 3.0.3.3.1.6 (Weapon Noise), and quantities and
locations of expended non-explosive practice munitions and explosives (fragment-producing) for testing
under Alternative 1 are shown in 3.0.3.3.4.2. (Military Expended Materials). For explosive munitions,
only associated firing noise is considered in the analysis of weapons noise. The noise produced by the
detonation of explosive weapons is analyzed in Section 3.8.3.2 (Explosive Stressors).
Use of weapons during testing would typically occur on the range complexes, with some activity also
occurring on testing ranges. Most activities involving large-caliber naval gunfire or the launching of
targets, missiles, bombs, or other munitions are conducted more than 12 NM from shore.
All of these sounds would be brief, lasting from less than a second for a blast or inert impact to a few
seconds for other launch and object travel sounds. Most incidents of impulsive sounds produced by
weapons firing, launch, or inert object impacts would be single events, with the exception of gunfire
activities. It is expected that these sounds may elicit brief startle reactions or diving, with avoidance
being more likely with the repeated exposure to sounds during gun testing. It is assumed that, similar to
air gun exposures, sea turtle behavioral responses would cease following the exposure event, and the
risk of a corresponding, sustained stress response would be low. Similarly, exposures to impulsive noise
caused by these activities would be so brief that risk of masking relevant sounds would be low. These
activities would not typically occur in nearshore habitats where sea turtles may use their limited hearing
to sense broadband, coastal sounds.
To further avoid the potential for impacts, the Navy will implement mitigation for weapons firing noise
that includes ceasing large-caliber gunnery activities if a sea turtle is observed in the mitigation zone, as
discussed in Section 5.3.2 (Acoustic Stressors).

3.8-74

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

Because impacts on individual reptiles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any reptile
populations.
Weapons noise would not be produced in American crocodile habitat.
Pursuant to the ESA, weapons noise produced during testing activities under Alternative 1 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no
effect on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or
leatherback sea turtle critical habitat since weapons noise produced during testing activities would not
overlap with their designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and
St. Croix Island, U.S. Virgin Islands respectively. In addition, weapons noise would not overlap with
American crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps.
Weapons noise produced during testing activities may affect loggerhead constricted migratory habitats
in the mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required
by section 7(a)(2) of the ESA.
3.8.3.1.7.3 Impacts from Weapons Noise Under Alternative 2
Impacts from Weapons Noise Under Alternative 2 for Training Activities

Activities using weapons and deterrents would be conducted as described in Chapter 2 (Description of
Proposed Action and Alternatives) and Appendix A (Activity Descriptions). General characteristics of
types of weapons noise are described in Section 3.0.3.3.1.6 (Weapon Noise), and quantities and
locations of expended non-explosive practice munitions and explosives (fragment-producing) for
training under Alternative 2 are shown in 3.0.3.3.4.2. (Military Expended Materials). For explosive
munitions, only associated firing noise is considered in the analysis of weapons noise. The noise
produced by the detonation of explosive weapons is analyzed in Section 3.8.3.2 (Explosive Stressors).
There would be a minor increase in these activities under Alternative 2 compared to Alternative 1;
however, the types of impacts and locations of impacts would be the same as those described for
training under Alternative 1. To further avoid the potential for impacts, the Navy will implement
mitigation for weapons firing noise that includes ceasing large-caliber gunnery activities if a sea turtle is
observed in the mitigation zone, as discussed in Section 5.3.2 (Acoustic Stressors).
Because impacts on individual reptiles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any reptile
populations. Additionally, weapons noise would not be produced in American crocodile habitat.
Pursuant to the ESA, weapons noise produced during training activities under Alternative 2 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no
effect on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or
leatherback sea turtle critical habitat since weapons noise produced during training activities would not
overlap with their designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and
St. Croix Island, U.S. Virgin Islands respectively. In addition, weapons noise would not overlap with
American crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps.
Weapons noise produced during training activities may affect loggerhead constricted migratory habitats
in the mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required
by section 7(a)(2) of the ESA.
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Impacts from Weapons Noise Under Alternative 2 for Testing Activities

Activities using weapons and deterrents would be conducted as described in Chapter 2 (Description of
Proposed Action and Alternatives) and Appendix A (Activity Descriptions). General characteristics of
types of weapons noise are described in Section 3.0.3.3.1.6 (Weapon Noise), and quantities and
locations of expended non-explosive practice munitions and explosives (fragment-producing) for testing
under Alternative 2 are shown in 3.0.3.3.4.2. (Military Expended Materials). For explosive munitions,
only associated firing noise is considered in the analysis of weapons noise. The noise produced by the
detonation of explosive weapons is analyzed in Section 3.8.3.2 (Explosive Stressors).
There would be a minor increase in these activities under Alternative 2 compared to Alternative 1;
however, the types of impacts and locations of impacts would be the same as those described for
testing under Alternative 1. To further avoid the potential for impacts, the Navy will implement
mitigation for weapons firing noise that includes ceasing large-caliber gunnery activities if a sea turtle is
observed in the mitigation zone, as discussed in Section 5.3.2 (Acoustic Stressors).
Because impacts on individual reptiles, if any, are expected to be minor and limited, no long-term
consequences to individuals are expected. Accordingly, there would be no consequences to any reptile
populations. Additionally, weapons noise would not be produced in American crocodile habitat.
Pursuant to the ESA, weapons noise produced during testing activities under Alternative 2 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no
effect on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or
leatherback sea turtle critical habitat since weapons noise produced during testing activities would not
overlap with their designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and
St. Croix Island, U.S. Virgin Islands respectively. In addition, weapons noise would not overlap with
American crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps.
Weapons noise produced during testing activities may affect loggerhead constricted migratory habitats
in the mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required
by section 7(a)(2) of the ESA.
3.8.3.1.7.4 Impacts from Weapons Noise Under the No Action Alternative
Under the No-Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various acoustic stressors (e.g., weapons noise) would not be
introduced into the marine environment. Therefore, baseline conditions of the existing environment
would either remain unchanged or would improve slightly after cessation of ongoing training and testing
activities.
3.8.3.2 Explosive Stressors
Explosions in the water or near the water surface can introduce loud, impulsive, broadband sounds into
the marine environment. But unlike other acoustic stressors, explosives release energy at a high rate
producing a shock wave that can be injurious and even deadly. Therefore, explosive impacts on reptiles
are discussed separately from other acoustic stressors, even though the analysis of explosive impacts
will rely on data for sea turtle impacts due to impulsive sound exposure where appropriate.
Explosives are usually described by their net explosive weight, which accounts for the weight and type of
explosive material. Additional explanation of the acoustic and explosive terms and sound energy
concepts used in this section is found in Appendix D (Acoustic and Explosives Concepts).
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This section begins with a summary of relevant data regarding explosive impacts on sea turtles in
Section 3.8.3.2.1 (Background). The ways in which an explosive exposure could result in immediate
effects or lead to long-term consequences for an animal are explained in the Conceptual Framework for
Assessing Effects from Acoustic and Explosive Activities (Section 3.0.3.6.1), and this section follows that
framework. Studies of the effects of sound and explosives on reptiles are limited; therefore, where
necessary, knowledge of impacts on other species from explosives is used to assess impacts on reptiles.
3.8.3.2.1 Background
The sections below include a survey and synthesis of best available science published in peer-reviewed
journals, technical reports, and other scientific sources pertinent to impacts on reptiles potentially
resulting from Navy training and testing activities. Reptiles could be exposed to a range of impacts
depending on the explosive source and context of the exposure. In addition to acoustic impacts
including temporary or permanent hearing loss, auditory masking, physiological stress, or changes in
behavior, potential impacts from an explosive exposure can include non-lethal injury and mortality.
3.8.3.2.1.1 Injury
Because direct studies of explosive impacts on sea turtles have not been conducted, the below
discussion of injurious effects is based on studies of other animals, generally mammals. The
generalizations that can be made about in-water explosive injuries to other species should be applicable
to reptiles, with consideration of the unique anatomy of sea turtles. For example, it is unknown if the
sea turtle shell may afford it some protection from internal injury.
If an animal is exposed to an explosive blast underwater, the likelihood of injury depends on the charge
size, the geometry of the exposure (distance to the charge, depth of the animal and the charge), and the
size of the animal. In general, an animal would be less susceptible to injury near the water surface
because the pressure wave reflected from the water surface would interfere with the direct path
pressure wave, reducing positive pressure exposure. However, rapid under-pressure caused by the
negative surface-reflected pressure wave above an underwater detonation may create a zone of
cavitation that may contribute to potential injury. In general, blast injury susceptibility would increase
with depth, until normal lung collapse (due to increasing hydrostatic pressure) and increasing ambient
pressures again reduce susceptibility. See Appendix D (Acoustic and Explosives Concepts) for an
overview of explosive propagation and an explanation of explosive effects on gas cavities.
Primary blast injury is injury that results from the compression of a body exposed to a blast wave. This is
usually observed as barotrauma of gas-containing structures (e.g., lung and gut) and structural damage
to the auditory system (Greaves et al., 1943; Office of the Surgeon General, 1991; Richmond et al.,
1973). The lungs are typically the first site to show any damage, while the solid organs (e.g., liver, spleen,
and kidney) are more resistant to blast injury (Clark & Ward, 1943). Recoverable injuries would include
slight lung injury, such as capillary interstitial bleeding, and contusions to the gastrointestinal tract.
More severe injuries would significantly reduce fitness and likely cause death in the wild. Rupture of the
lung may also introduce air into the vascular system, producing air emboli that can cause a stroke or
heart attack by restricting oxygen delivery to critical organs. In this discussion, primary blast injury to
auditory tissues is considered gross structural tissue injury distinct from noise-induced hearing loss,
which is considered below in Section 3.8.3.2.1.2 (Hearing Loss).
Data on observed injuries to sea turtles from explosives is generally limited to animals found following
explosive removal of offshore structures (Viada et al., 2008), which can attract sea turtles for feeding
opportunities or shelter. Klima et al. (1988) observed a turtle mortality subsequent to an oil platform
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removal blast, although sufficient information was not available to determine the animal’s exposure.
Klima et al. (1988) also placed small sea turtles (less than seven kilograms) at varying distances from
piling detonations. Some of the turtles were immediately knocked unconscious or exhibited vasodilation
over the following weeks, but others at the same exposure distance exhibited no effects.
Incidental injuries to sea turtles due to a military explosions have been documented in a few instances.
In one incident, a single 1,200 pound (lb.) trinitrotoluene (TNT) underwater charge was detonated off
Panama City, FL in 1981. The charge was detonated at a mid-water depth of 120 ft. Although details are
limited, the following were recorded: at a distance of 500–700 ft., a 400 lb. sea turtle was killed; at 1,200
ft., a 200–300 lb. sea turtle experienced “minor” injury; and at 2,000 ft. a 200–300 lb. sea turtle was not
injured (O'Keeffe & Young, 1984). In another incident, two “immature” green sea turtles (size
unspecified) were killed when 100-150 ft. away from detonation of 20 lb. of C-4 in a shallow water
environment.
Results from limited experimental data suggest two explosive metrics are predictive of explosive injury:
peak pressure and impulse.
Impulse as a Predictor of Explosive Injury

Without measurements of the explosive exposures in the above incidents, it is difficult to draw
conclusions about what amount of explosive exposure would be injurious to sea turtles. Studies of
observed in-water explosive injuries showed that terrestrial mammals were more susceptible than
comparably sized fish with swim bladders (Yelverton & Richmond, 1981), and that fish with swim
bladders may have increased susceptibility to swim bladder oscillation injury depending on exposure
geometry (Goertner, 1978; Wiley et al., 1981). Therefore, controlled tests with a variety of terrestrial
mammals (mice, rats, dogs, pigs, sheep, and other species) are the best available data sources on actual
injury to similar-sized animals due to underwater exposure to explosions.
In the early 1970s, the Lovelace Foundation for Medical Education and Research conducted a series of
tests in an artificial pond to determine the effects of underwater explosions on mammals, with the goal
of determining safe ranges for human divers. The resulting data were summarized in two reports
(Richmond et al., 1973; Yelverton et al., 1973). Specific physiological observations for each test animal
are documented in Richmond et al. (1973). Gas-containing internal organs, such as lungs and intestines,
were the principle damage sites in submerged terrestrial mammals, consistent with earlier studies of
mammal exposures to underwater explosions (Clark & Ward, 1943; Greaves et al., 1943).
In the Lovelace studies, acoustic impulse was found to be the metric most related to degree of injury,
and size of an animal’s gas-containing cavities was thought to play a role in blast injury susceptibility.
The proportion of lung volume to overall body size is similar between sea turtles and terrestrial
mammals, so the magnitude of lung damage in the tests may approximate the magnitude of injury to
sea turtles when scaled for body size. Measurements of some shallower diving sea turtles (Hochscheid
et al., 2007) show lung to body size ratios that are larger than terrestrial animals, whereas the lung to
body mass ratio of the deeper diving leatherback sea turtle is smaller (Lutcavage et al., 1992). The use of
test data with smaller lung to body ratios to set injury thresholds may result in a more conservative
estimate of potential for damaging effects (i.e., lower thresholds) for animals with larger lung to body
ratios.
For these shallow exposures of small terrestrial mammals (masses ranging from 3.4 to 50 kilograms) to
underwater detonations, Richmond et al. (1973) reported that no blast injuries were observed when
exposures were less than 6 lb. per square in. per millisecond (psi-ms) (40 pascal-seconds [Pa-s]), no
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instances of slight lung hemorrhage occurred below 20 psi-ms (140 Pa-s), and instances of no lung
damage were observed in some exposures at higher levels up to 40 psi-ms (280 Pa-s). An impulse of
34 psi-ms (230 Pa-s) resulted in about 50 percent incidence of slight lung hemorrhage. About half of the
animals had gastrointestinal tract contusions (with slight ulceration, i.e., some perforation of the
mucosal layer) at exposures of 25–27 psi-ms (170–190 Pa-s). Lung injuries were found to be slightly
more prevalent than gastrointestinal tract injuries for the same exposure.
The Lovelace subject animals were exposed near the water surface; therefore, depth effects were not
discernible in this data set. In addition, this data set included only small terrestrial animals, whereas
adult sea turtles may be substantially larger and have respiratory structures adapted for the high
pressures experienced at depth. Goertner (1982) examined how lung cavity size would affect
susceptibility to blast injury by considering both size and depth in a bubble oscillation model of the lung,
which is assumed to be applicable to reptiles as well for this analysis. Animal depth relates to injury
susceptibility in two ways: injury is related to the relative increase in explosive pressure over hydrostatic
pressure, and lung collapse with depth reduces the potential for air cavity oscillatory damage. The time
period over which an impulse must be delivered to cause damage is assumed to be related to the
natural oscillation period of an animal’s lung, which depends on lung size. Based on a study of green sea
turtles, Berkson (1967) predicted sea turtle lung collapse would be complete around 80–160 m depth.
Peak Pressure as a Predictor of Explosive Trauma

High instantaneous peak pressures can cause damaging tissue distortion. Goertner (1982) suggested a
peak overpressure gastrointestinal tract injury criterion because the size of gas bubbles in the
gastrointestinal tract are variable, and their oscillation period could be short relative to primary blast
wave exposure duration. The potential for gastrointestinal tract injury, therefore, may not be
adequately modeled by the single oscillation bubble methodology used to estimate lung injury due to
impulse. Like impulse, however, high instantaneous pressures may damage many parts of the body, but
damage to the gastrointestinal tract is used as an indicator of any peak pressure-induced injury due to
its vulnerability.
Older military reports documenting exposure of human divers to blast exposure generally describe peak
pressure exposures around 100 lb. per square inch (psi (237 dB re 1 µPa peak) to feel like a slight
pressure or stinging sensation on skin, with no enduring effects (Christian & Gaspin, 1974). Around 200
psi, the shock wave felt like a blow to the head and chest. Data from the Lovelace Foundation
experiments show instances of gastrointestinal tract contusions after exposures up to 1147 psi peak
pressure, while exposures of up to 588 psi peak pressure resulted in many instances of no observed
gastrointestinal tract effects. The lowest exposure for which slight contusions to the gastrointestinal
tract were reported was 237 dB re 1 µPa peak. As a vulnerable gas-containing organ, the gastrointestinal
tract is vulnerable to both high peak pressure and high impulse, which may vary to differing extents due
to blast exposure conditions (e.g., animal depth, distance from the charge). This likely explains the range
of effects seen at similar peak pressure exposure levels and shows the utility of considering both peak
pressure and impulse when analyzing the potential for injury due to explosives.
The ANSI Sound Exposure Guidelines (Popper et al., 2014) recommended peak pressure guidelines for
sea turtle injury from explosives. Lacking any direct data for sea turtles, these recommendations were
based on fish data. Of the fish data available, the working group conservatively chose the study with the
lowest peak pressures associated with fish mortality to set guidelines (Hubbs & Rechnitzer, 1952). The
guidelines did not consider the Lovelace studies discussed above.
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Fragmentation

Fragments produced by exploding munitions at or near the surface may present a high-speed strike
hazard for an animal at or near the surface. In water, however, fragmentation velocities decrease rapidly
due to drag (Swisdak & Montaro, 1992). Because blast waves propagate efficiently through water, the
range to injury from the blast wave would likely extend beyond the range of fragmentation risk.
3.8.3.2.1.2 Hearing Loss
An underwater explosion produces broadband, impulsive sound that can cause noise-induced hearing
loss, typically quantified as threshold shift, which persists after cessation of the noise exposure. This
noise-induced hearing loss may manifest as TTS or PTS. Because studies on inducing threshold shift in
reptiles are very limited (e.g., alligator lizards: Dew et al., 1993; Henry & Mulroy, 1995) and have not
been conducted on any of the reptiles present in the Study Area, auditory threshold shift in reptiles is
considered to be consistent with general knowledge about noise-induced hearing loss described in the
Conceptual Framework for Assessing Effects from Acoustic and Explosive Activities (Section 3.0.3.6.1).
Little is known about how sea turtles use sound in their environment. The ANSI Sound Exposure
Guidelines (Popper et al., 2014) do not suggest numeric sound exposure thresholds for auditory effects
on sea turtles due to the lack of data. Rather, the guidelines qualitatively advise that sea turtles are less
likely to incur TTS or PTS with increasing distance from an explosive. The guidelines also suggest that
data from fishes may be more relevant than data from marine mammals when estimating auditory
impacts on sea turtles, because, in general, fish hearing range is more similar to the limited hearing
range of sea turtles. As shown in Section 3.8.2.1.4.1 (Hearing and Vocalization – Sea Turtles), sea turtle
hearing is most sensitive around 100–400 Hz in-water, is limited over 1 kHz, and is much less sensitive
than that of any marine mammal.
3.8.3.2.1.3 Physiological Stress
A stress response is a suite of physiological changes that are meant to help an organism mitigate the
impact of a stressor. If the magnitude and duration of the stress response is too great or too long, it can
have negative consequences to the animal (e.g., decreased immune function, decreased reproduction).
Physiological stress is typically analyzed by measuring stress hormones, other biochemical markers, or
vital signs. Physiological stress has been measured for sea turtles during nesting (Flower et al., 2015;
Valverde et al., 1999) and capture and handling (Flower et al., 2015; Gregory & Schmid, 2001), but the
stress caused by acoustic exposure has not been studied for reptiles. Therefore, the stress response in
reptiles in the Study Area due to acoustic exposures is considered to be consistent with general
knowledge about physiological stress responses described in Section 3.0.3.6.1 (Conceptual Framework
for Assessing Effects from Acoustic and Explosive Activities).
Marine animals naturally experience stressors within their environment and as part of their life histories.
Changing weather and ocean conditions, exposure to diseases and naturally occurring toxins, lack of
prey availability, social interactions with members of the same species, nesting, and interactions with
predators all contribute to stress. Anthropogenic sound-producing activities have the potential to
provide additional stressors beyond those that naturally occur.
Due to the limited information about acoustically induced stress responses, the Navy conservatively
assumes in its effect analysis that any physiological response (e.g., hearing loss or injury) or significant
behavioral response is also associated with a stress response.
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3.8.3.2.1.4 Masking
As described in Section 3.0.3.6.1 (Conceptual Framework for Assessing Effects from Acoustic and
Explosive Activities), auditory masking occurs when one sound, distinguished as the “noise,” interferes
with the detection or recognition of another sound or limits the distance over which other biologically
relevant sounds can be detected. Masking only occurs when the sound source is operating; therefore,
direct masking effects stop immediately upon cessation of the sound-producing activity. Any unwanted
sound above ambient noise and within an animal’s hearing range may potentially cause masking that
can interfere with an animal’s ability to detect, understand, or recognize biologically relevant sounds of
interest.
Masking occurs in all vertebrate groups and can effectively limit the distance over which an animal can
communicate and detect biologically relevant sounds. The effect of masking has not been studied for
marine reptiles. The potential for masking in reptiles would be limited to certain sound exposures due to
their limited hearing range to broadband low frequency sounds and lower sensitivity to noise in the
marine environment. Only sounds that have a significant low-frequency component, are not of brief
duration, and are of sufficient received level could create a meaningful masking situation. While
explosives produce intense, broadband sounds with significant low-frequency content, these sounds are
very brief with limited potential to mask relevant sounds.
There is evidence that reptiles may rely primarily on senses other than hearing for interacting with their
environment, such as vision (Narazaki et al., 2013), magnetic orientation (Avens & Lohmann, 2003;
Putman et al., 2015c), and scent (Shine et al., 2004). Any effect of masking may be mediated by reliance
on other environmental inputs.
3.8.3.2.1.5 Behavioral Reactions
There are no observations of behavioral reactions by sea turtles to exposure to explosive sounds.
Impulsive signals, particularly at close range, have a rapid rise time and higher instantaneous peak
pressure than other signal types, making them more likely to cause startle responses or avoidance
responses. Although explosive sources are more energetic than air guns, the few studies of sea turtles’
responses to air guns may show the types of behavioral responses that sea turtles may have towards
explosives. General research findings regarding behavioral reactions from sea turtles due to exposure to
impulsive sounds, such as those associated with explosions, are discussed in detail in Behavioral
Reactions to Impulsive Sound Sources under Section 3.8.3.1 (Acoustic Stressors).
3.8.3.2.1.6 Long-Term Consequences
For reptiles present in the Study Area, long-term consequences to individuals and populations due to
acoustic exposures have not been studied. Therefore, long-term consequences to reptiles due to
explosive exposures are considered following Section 3.0.3.6.1 (Conceptual Framework for Assessing
Effects from Acoustic and Explosive Activities).
Long-term consequences to a population are determined by examining changes in the population
growth rate. Physical effects that could lead to a reduction in the population growth rate include
mortality or injury, which could remove animals from the reproductive pool, and permanent hearing
impairment, which could impact navigation. The long-term consequences due to individual behavioral
reactions and short-term instances of physiological stress are especially difficult to predict because
individual experience over time can create complex contingencies. It is more likely that any long-term
consequences to an individual would be a result of costs accumulated over a season, year, or life stage

3.8-81

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

due to multiple behavioral or stress responses resulting from exposures to multiple stressors over
significant periods of time. Conversely, some reptiles may habituate to or become tolerant of repeated
acoustic exposures over time, learning to ignore a stimulus that in the past did not accompany any overt
threat. For example, loggerhead sea turtles exposed to air guns with a source SPL of 179 dB re 1 μPa
initially exhibited avoidance reactions. However, they may have habituated to the sound source after
multiple exposures since a habituation behavior was retained when exposures were separated by
several days (Moein Bartol et al., 1995). More research is needed to better understand the long-term
consequences of human-made noise on reptiles, although intermittent exposures are assumed to be
less likely to have lasting consequences.
3.8.3.2.2 Impacts from Explosives
This section analyzes the impacts on reptiles due to in-water explosives that would be used during Navy
training and testing activities, synthesizing the background information presented above.
3.8.3.2.2.1 Methods for Analyzing Impacts from Explosives
Potential impacts considered are mortality, injury, hearing loss due to threshold shift (permanent or
temporary), masking of other biologically relevant sounds, physiological stress, and changes in behavior.
To estimate the potential for mortality, injury, hearing loss, or behavioral changes, the Navy performed
a quantitative analysis to estimate the number of instances that sea turtles could be affected by
explosives used during Navy training and testing activities. The quantitative analysis takes into account:
•

criteria and thresholds used to predict impacts from explosives (described below)

•

sea turtle spatial density as described above in Section 3.8.3.1.2.1 (Methods for Analyzing
Impacts from Sonar and Other Transducers — Sea Turtle Density)

•

the Navy Acoustic Effects Model as described above in Section 3.8.3.1.2.1 (Methods for
Analyzing Impacts from Sonar and Other Transducers — The Navy Acoustic Effects Model) and
as discussed below with additional information about assumptions made for explosive modeling

A summary of the quantitative analysis is provided below. A detailed explanation of this analysis is in the
technical report Quantitative Analysis for Estimating Acoustic and Explosive Impacts on Marine
Mammals and Sea Turtles (U.S. Department of the Navy, 2017c).
Criteria and Thresholds used to Predict Impacts from Explosives
Mortality and Injury from Explosives

As discussed above in Section 3.8.3.2.1.1(Injury), two metrics have been identified as predictive of
injury: impulse and peak pressure. Peak pressure contributes to the “crack” or “stinging” sensation of a
blast wave, compared to the “thump” associated with received impulse. Older military reports
documenting exposure of human divers to blast exposure generally describe peak pressure exposures
around 100 psi (237 dB re 1 µPa SPL peak) to feel like slight pressure or stinging sensation on skin, with
no enduring effects (Christian & Gaspin, 1974).
Two sets of thresholds are provided for use in non-auditory injury assessment. The exposure thresholds
are used to estimate the number of animals that may be affected during Navy training and testing
activities (Table 3.8-5). The thresholds for the farthest range to effect are used to estimate the farthest
range at which a mortality or non-auditory injury could occur based on predictions from experimental
data and are useful for assessing mitigation effectiveness. Increasing animal mass and increasing animal
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depth both increase the impulse thresholds (i.e., decrease susceptibility), whereas smaller mass and
decreased animal depth reduce the impulse thresholds (i.e., increase susceptibility). For impact
assessment, sea turtle populations are assumed to be 5 percent adult and 95 percent sub-adult. This
adult to sub-adult population ratio is estimated from what is known about the population age structure
for sea turtles. Sea turtles typically lay multiple clutches of 100 or more eggs with little parental
investment and generally have low survival in early life. However, sea turtles that are able to survive
past early life generally have high age-specific survival in later life.

Table 3.8-5: Criteria to Quantitatively Assess Non-Auditory Injury due to Underwater
Explosions
Impact Category

Exposure Threshold

Mortality

144𝑀𝑀

Injury

1�
3 �1

65.8M

+

1�
3 �1

+

𝐷𝐷

10.1
D

�

10.1

Threshold for Farthest Range to
Effect
1�
6

�

Pa-s

1�
6

Pa-s

243 dB re 1 µPa SPL peak

103 �1 +
47.5M

𝐷𝐷

10.1

1�
3 �1

�

1�
6

+

Pa-s

D

10.1

�

1�
6

Pa-s

237 dB re 1 µPa SPL peak

Impulse delivered over 20% of the estimated lung resonance period. See U.S. Department of the
Navy (2017b).
Notes: dB re 1 µPa = decibels referenced to 1 micropascal, SPL = sound pressure level
1

The derivation of these injury criteria and the species mass estimates are provided in the technical
report Criteria and Thresholds for U.S. Navy Acoustic and Explosive Impacts on Marine Mammals and
Sea Turtles (U.S. Department of the Navy, 2017b).
When explosive munitions (e.g., a bomb or missile) detonates, fragments of the weapon are thrown at
high velocity from the detonation point, which can injure or kill sea turtles if they are struck. Risk of
fragment injury reduces exponentially with distance as the fragment density is reduced. Fragments
underwater tend to be larger than fragments produced by in-air explosions (Swisdak & Montaro, 1992).
Underwater, the friction of the water would quickly slow these fragments to a point where they no
longer pose a threat. On the other hand, the blast wave from an explosive detonation moves efficiently
through the seawater. Because the ranges to mortality and injury due to exposure to the blast wave are
likely to far exceed the zone where fragments could injure or kill an animal, the above thresholds are
assumed to encompass risk due to fragmentation.
Auditory Weighting Functions

Animals are not equally sensitive to noise at all frequencies. To capture the frequency-dependent nature
of the effects of noise, auditory weighting functions are used. Auditory weighting functions are
mathematical functions that adjust received sound levels to emphasize ranges of best hearing and deemphasize ranges with less or no auditory sensitivity. The adjusted received sound level is referred to as
a weighted received sound level.
The auditory weighting function for sea turtles is shown in Figure 3.8-20. The derivation of this
weighting function is described in the technical report Criteria and Thresholds for U.S. Navy Acoustic and
Explosive Impacts on Marine Mammals and Sea Turtles (U.S. Department of the Navy, 2017b). The
frequencies around the top portion of the function, where the amplitude is closest to zero, are
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emphasized, while the frequencies below and above this range (where amplitude declines) are deemphasized, when summing acoustic energy received by a sea turtle.

Source: (U.S. Department of the Navy, 2017b)
Notes: dB = decibels, kHz = kilohertz

Figure 3.8-20 Auditory Weighting Function for Sea Turtles
Hearing Loss from Explosives

No studies of hearing loss have been conducted on sea turtles. Therefore, sea turtle susceptibility to
hearing loss due to an acoustic exposure is evaluated using knowledge about sea turtle hearing abilities
in combination with non-impulsive auditory effect data from other species (marine mammals and fish).
This yields sea turtle exposure functions, shown in Figure 3.8-21, which are mathematical functions that
relate the SELs for onset of PTS or TTS to the frequency of the sonar sound exposure. The derivation of
the sea turtle exposure functions are provided in the technical report Criteria and Thresholds for U.S.
Navy Acoustic and Explosive Impacts on Marine Mammals and Sea Turtles (U.S. Department of the Navy,
2017b).
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Notes: kHz = kilohertz, SEL = Sound Exposure Level, dB re 1 µPa2s = decibels referenced to 1 micropascal squared
second. The solid black curve is the exposure function for TTS onset and the dashed black curve is the
exposure function for PTS onset. Small dashed lines and asterisks indicate the SEL thresholds and most
sensitive frequency for TTS and PTS.

Figure 3.8-21 TTS and PTS Exposure Functions for Impulsive Sounds
For impulsive sounds, hearing loss in other species has also been observed to be related to the
unweighted peak pressure of a received sound. Because this data does not exist for sea turtles,
unweighted peak pressure thresholds for PTS and TTS were developed by applying relationships
observed between impulsive peak pressure TTS thresholds and auditory sensitivity in marine mammals
to sea turtles. This results in dual-metric hearing loss criteria for sea turtles for impulsive sound
exposure: the SEL-based exposure functions in Figure 3.8-21 and the peak pressure thresholds in Table
3.8-6. The derivation of the sea turtle impulsive peak pressure PTS and TTS thresholds are provided in
the technical report Criteria and Thresholds for U.S. Navy Acoustic and Explosive Impacts on Marine
Mammals and Sea Turtles (U.S. Department of the Navy, 2017b).

Table 3.8-6: PTS and TTS Peak Pressure Thresholds Derived for Sea Turtles Exposed to
Impulsive Sounds
Auditory
Effect

Unweighted Peak Pressure
Threshold

TTS

226 dB re 1 µPa SPL peak

PTS

232 dB re 1 µPa SPL peak

Notes: dB re 1 µPa = decibels referenced to 1
micropascal, PTS = permanent threshold
shift, SPL = sound pressure level, TTS =
temporary threshold shift
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The Navy Acoustic Effects Model

The Navy Acoustic Effects Model is described above in Section 3.8.3.1.2.1 (Methods for Analyzing
Impacts from Sonar and Other Transducers — The Navy Acoustic Effects Model). Assumptions in the
Navy model intentionally err on the side of overestimation when there are unknowns. Many explosions
from munitions such as bombs and missiles actually occur upon impact with above-water targets.
However, for this analysis, sources such as these were modeled as exploding at 1 m depth. In addition,
explosives are modeled as the largest net explosive weight in each explosive bin. This overestimates the
amount of explosive and acoustic energy entering the water.
A detailed explanation of the Navy’s Acoustic Effects Model is provided in the technical report
Quantitative Analysis for Estimating Acoustic and Explosive Impacts on Marine Mammals and Sea Turtles
(U.S. Department of the Navy, 2017c).
Impact Ranges for Explosives

Ranges to effect were developed in the Navy Acoustic Effects Model based on the thresholds for TTS,
PTS, injury, and mortality discussed above.

Table 3.8-7: SEL Based Ranges to PTS and TTS for Sea Turtles Exposed to Explosives
Range to Effects for Explosives Bin: Sea Turtles¹
Bin
E1

E2

E3

E4

E5
E6
E7

Source Depth (m)

Cluster Size

0.1

1

0.1

20

0.1

1

0.1

2

18.25

1

18.25

50

15

1

15

5

19.8

2

198

2

0.1

25

0.1

1

30

1

15

1

3.8-86

PTS
0
(0—0)
0
(0—0)
0
(0—0)
0
(0—0)
3
(3—3)
25
(23—25)
5
(5—8)
13
(12—17)
7
(7—7)
4
(0—7)
6
(6—14)
2
(2—3)
16
(13—24)
51
(45—55)

TTS
0
(0—0)
2
(2—4)
0
(0—0)
0
(0—0)
17
(16—19)
145
(130—220)
41
(40—50)
99
(90—110)
50
(50—50)
18
(0—35)
41
(25—160)
11
(10—15)
129
(95—360)
361
(330—390)
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Table 3.8-7: SEL Based Ranges to PTS and TTS for Sea Turtles Exposed to Explosives
(continued)
Bin

E8

E9
E10
E11
E12
E16
E17

Range to Effects for Explosives Bin: Sea Turtles¹
Source Depth (m)
Cluster Size
PTS
6
0.1
1
(5—11)
40
45.75
1
(40—65)
15
305
1
(0—35)
9
0.1
1
(9—20)
15
0.1
1
(13—25)
229
18.5
1
(170—440)
179
45.75
1
(170—260)
25
0.1
1
(18—120)
1,059
61
1
(900—1,525)
1,869
61
1
(1,275—2,775)

TTS
60
(25—180)
308
(260—725)
128
(55—190)
160
(40—350)
207
(50—625)
1,474
(750—4,025)
1,143
(700—2,775)
367
(80—900)
5,257
(1,525—10,525)
13,443
(7,775—23,275)

1Average

distance (m) to PTS and TTS are depicted above the minimum and maximum distances which are in parentheses.
Values depict the maximum range produced by the SEL metric.
Notes: PTS = permanent threshold shift, TTS = temporary threshold shift
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Table 3.8-8: Peak Pressure Based Ranges to PTS and TTS for Sea Turtles Exposed to Explosives
Bin
E1
E2
E3

E4

E5
E6
E7

E8

E9
E10
E11
E12
E16
E17

Range to Effects for Explosives Bin: Sea Turtles¹
Source Depth (m)
PTS
36
0.1
(30—60)
44
0.1
(40—60)
80
18.25
(80—110)
111
15
(100—180)
101
19.8
(100—110)
85
198
(65—110)
116
0.1
(75—140)
144
0.1
(95—170)
218
30
(160—450)
321
15
(250—410)
243
0.1
(130—320)
334
45.75
(280—775)
250
305
(210—310)
350
0.1
(230—400)
389
0.1
(180—925)
715
18.5
(480—2,025)
761
45.75
(525—1,775)
510
0.1
(310—675)
2,500
61
(1,275—5,775)
3,097
61
(1,275—8,275)

TTS
66
(50—100)
70
(60—85)
152
(140—230)
220
(190—440)
198
(190—250)
181
(170—220)
210
(100—250)
257
(130—320)
436
(300—1,275)
660
(500—850)
403
(190—525)
696
(500—1,775)
508
(490—625)
563
(330—750)
619
(320—1,275)
1,350
(800—3,775)
1,399
(925—3,525)
797
(460—2,025)
3,761
(1,275—9,275)
4,735
(1,525—10,275)

1Average

distance (m) to PTS and TTS are depicted above the minimum and maximum distances which are in parentheses.
Values depict the maximum range produced by the peak pressure metric.
Notes: PTS = permanent threshold shift, TTS = temporary threshold shift
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Table 3.8-9: Ranges to Mortality for Sea Turtles Exposed to Explosives
Animal Mass Intervals (kg)1
Bin

10

50

100

150

300

4
2
0
0
0
E1
(3—5)
(2—3)
(0—2)
(0—2)
(0—0)
5
3
3
2
1
E2
(5—6)
(3—4)
(2—3)
(2—2)
(0—2)
11
7
5
4
3
E3
(9—14)
(6—8)
(5—6)
(4—5)
(3—4)
20
12
9
9
6
E4
(0—40)
(0—24)
(0—20)
(6—18)
(4—12)
17
11
9
8
6
E5
(14—40)
(10—25)
(8—20)
(7—14)
(5—10)
25
16
13
12
8
E6
(18—70)
(13—35)
(10—30)
(9—25)
(7—19)
99
57
43
36
25
E7
(75—120)
(45—70)
(35—50)
(30—45)
(24—30)
67
40
31
27
20
E8
(0—130)
(0—80)
(0—60)
(0—50)
(12—30)
54
29
25
22
17
E9
(40—190)
(25—45)
(24—25)
(21—24)
(16—18)
103
44
28
25
21
E10
(40—300)
(30—160)
(25—45)
(25—40)
(19—35)
293
186
147
126
92
E11
(230—675)
(160—300)
(130—230)
(120—200)
(85—140)
189
111
57
40
25
E12
(60—430)
(40—260)
(35—200)
(30—160)
(25—30)
1,055
883
705
628
504
E16
(1,000—1,525)
(750—1,025)
(650—800)
(600—675)
(480—550)
1,699
1,339
1,057
999
924
E17
(1,275—2,525)
(1,025—2,025)
(950—1,775)
(875—1,025)
(800—1,025)
1Average distance (m) to mortality is depicted above the minimum and maximum distances which are in parentheses.
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Table 3.8-10: Ranges to Injury for Sea Turtles Exposed to Explosives
Animal Mass Intervals (kg)1
Bin

10

50

100

150

300

E1

22
(22—35)

22
(22—35)

22
(22—35)

22
(22—35)

22
(22—35)

E2

25
(25—30)

25
(25—30)

25
(25—30)

25
(25—30)

25
(25—30)

E3

46
(35—75)

46
(35—75)

46
(35—75)

46
(35—75)

46
(35—75)

E4

61
(0—130)

61
(0—130)

61
(0—130)

61
(12—130)

61
(9—130)

E5

76
(55—130)

76
(55—130)

76
(55—130)

76
(55—130)

76
(55—130)

E6

97
(65—390)

97
(65—390)

97
(65—390)

97
(65—390)

97
(65—390)

E7

226
(200—250)

182
(140—210)

182
(140—210)

182
(140—210)

182
(140—210)

E8

170
(0—490)

170
(0—490)

170
(0—490)

170
(25—490)

170
(21—490)

E9

218
(160—400)

218
(160—240)

218
(160—240)

218
(160—240)

218
(160—240)

E10

251
(130—700)

251
(130—370)

251
(130—320)

251
(130—320)

251
(130—320)

E11

589
(410—2,275)

405
(310—1,275)

405
(310—1,025)

405
(310—1,025)

405
(310—1,025)

E12

427
(230—1,025)

339
(230—525)

339
(230—410)

339
(230—390)

339
(230—390)

E16

1,757
(1,275—3,025)

1,757
(1,025—3,025)

1,757
(1,025—3,025)

1,757
(925—3,025)

1,757
(925—3,025)

3,613
2,346
2,267
2,267
2,267
(1,275—9,775)
(1,275—5,525)
(1,275—5,525)
(1,275—5,525)
(1,275—5,525)
1Average distance (m) to non-auditory injury is depicted above the minimum and maximum distances which are in
parentheses. The ranges depicted are the further of the ranges for gastrointestinal tract injury or slight lung injury for
an explosive bin and animal mass interval combination.
E17

3.8.3.2.2.2 Impacts from Explosives Under Alternative 1
Impacts from Explosives Under Alternative 1 for Training Activities

Activities using explosives would be conducted as described in Chapter 2 (Description of Proposed
Action and Alternatives) and Appendix A (Activity Descriptions). General characteristics, quantities, and
net explosive weights of in-water explosives used during training under Alternative 1 are provided in
Section 3.0.3.3.2 (Explosive Stressors). Quantities and locations of fragment-producing explosives during
training under Alternative 1 are shown in 3.0.3.3.4.2 (Military Expended Materials). Under Alternative 1,
there could be fluctuation in the amount of explosives use that could occur annually, although potential
impacts would be similar from year to year.
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Training activities involving explosions would typically be conducted in the range complexes, with
greater occurrence in the Virginia Capes and Jacksonville Range Complexes. Activities that involve
underwater detonations and explosive munitions typically occur more than 3 NM from shore.
The estimated impacts on sea turtles from explosives during training activities presented in Figure
3.8-22 through Figure 3.8-25 are for the maximum anticipated training year under Alternative 1 (for
impact tables, see Appendix E, Acoustic Impact Tables). Under Alternative 1, it is possible that impacts
would be slightly reduced in some years, as explosive use would fluctuate.

Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-22: Green sea turtle impacts estimated per year from explosions that occur during
training under Alternative 1. No injury (non-auditory) is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-23: Kemp’s ridley sea turtle impacts estimated per year from explosions that occur
during training under Alternative 1. No injury (non-auditory) is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-24: Loggerhead sea turtle impacts estimated per year from explosions that occur
during training under Alternative 1.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-25: Leatherback sea turtle impacts estimated per year from explosions that occur
during training under Alternative 1. No injury (non-auditory) is estimated for this species.
As shown in the above estimates, the quantitative analysis estimates that a small number of green,
Kemp’s ridley, loggerhead, and leatherback sea turtles would be exposed to levels of explosive sound
and energy that could cause PTS and TTS, some loggerhead sea turtles would be injured, and no sea
turtles would be killed. The quantitative analysis predicts that no hawksbill sea turtles are likely to be
exposed to the levels of explosive sound and energy that could cause injury, PTS, or TTS during training
activities under Alternative 1. Fractional estimated impacts per region and activity area represent the
probability that the number of estimated impacts by effect will occur in a certain region or be due to a
certain activity category.
These threshold shifts and injuries could reduce the fitness of an individual animal, causing a reduction
in foraging success, reproduction or increased susceptibility to predators. This reduction in fitness would
be temporary for recoverable impacts, such as TTS. There could be long-term consequences to some
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individuals. However, no population-level impact is expected due to the low number of estimated
injuries for any sea turtle species relative to total population size.
The above estimates of impacts do not consider the potential benefits of implementation of mitigation.
To avoid potential impacts, the Navy will implement mitigation that includes ceasing explosive activities
(e.g., ceasing deployment of an explosive bomb, ceasing explosive missile firing) if a sea turtle is
observed in the mitigation zone. In addition to procedural mitigation, the Navy will implement
mitigation to avoid impacts from explosives on seafloor resources in mitigation areas throughout the
Study Area, as described in see Section 5.4.1 (Seafloor Resource Mitigation Areas). This will further
reduce the potential for impacts on sea turtles that shelter and feed on shallow-water coral reefs and
live hard-bottom. The Navy will implement additional mitigation in the Navy Cherry Point Range
Complex during nesting season, as discussed in Section 5.3.3 (Explosive Stressors).
Reptile hearing is less sensitive than other marine animals (i.e., marine mammals), and the role of their
underwater hearing is unclear. Reptiles’ limited hearing range (<2 kHz) is most likely used to detect
nearby broadband, continuous environmental sounds, such as the sounds of waves crashing on the
beach that may be important for identifying their habitat. Recovery from a hearing threshold shift
begins almost immediately after the noise exposure ceases. A temporary threshold shift is expected to
take a few minutes to a few days, depending on the severity of the initial shift, to fully recover (U.S.
Department of the Navy, 2017b). If any hearing loss remains after recovery, that remaining hearing
threshold shift is permanent. Because explosions produce broadband sounds with low-frequency
content, hearing loss due to explosives could occur across a sea turtle’s very limited hearing range,
reducing the distance over which relevant sounds, such as beach sounds, may be detected for the
duration of the threshold shift.
Some reptiles may behaviorally respond to the sound of an explosive. A reptile’s behavioral response to
a single detonation or explosive cluster is expected to be limited to a short-term startle response, as the
duration of noise from these events is very brief. Limited research and observations from air gun studies
suggest that if sea turtles are exposed to repetitive impulsive sounds in close proximity, they may react
by increasing swim speed, avoiding the source, or changing their position in the water column. There is
no evidence to suggest that any behavioral response would persist beyond the sound exposure.
A physiological stress response is assumed to accompany any injury, hearing loss, or behavioral reaction.
A stress response is a suite of physiological changes that are meant to help an organism mitigate the
impact of a stressor. While the stress response is a normal function for an animal dealing with natural
stressors in their environment, chronic stress responses could reduce an individual’s fitness. Due to the
low number of estimated impacts, it is not likely that any reptile would experience repeated stress
explosive impacts.
Because the duration of most explosive events is brief, the potential for masking is low. In fact, the ANSI
Sound Exposure Guidelines (Popper et al., 2014) consider masking to not be a concern for sea turtles
exposed to explosions.
Explosives would not be used in American crocodile critical habitat.
Pursuant to the ESA, the use of explosives during training activities under Alternative 1 may affect ESAlisted green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no effect
on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or leatherback sea
turtle critical habitat since the use of explosives during training activities would not overlap with their
designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and St. Croix Island,
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U.S. Virgin Islands respectively. In addition, the use of explosives would not overlap with American
crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps. The use of
explosives during training activities may affect loggerhead constricted migratory and Sargassum habitats
in the mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required
by section 7(a)(2) of the ESA.
Impacts from Explosives Under Alternative 1 for Testing Activities

Activities using explosives would be conducted as described in Chapter 2 (Description of Proposed
Action and Alternatives) and Appendix A (Activity Descriptions). General characteristics, quantities, and
net explosive weights of in-water explosives used during testing under Alternative 1 are provided in
Section 3.0.3.3.2 (Explosive Stressors). Quantities and locations of fragment-producing explosives during
testing under Alternative 1 are shown in 3.0.3.3.4.2 (Military Expended Materials).
Under Alternative 1, the number of testing activities using explosives could fluctuate annually. Testing
activities involving explosions would typically be conducted on range complexes and on testing ranges.
Activities that involve underwater detonations and explosive munitions typically occur more than 3 NM
from shore.
The estimated impacts on sea turtles from explosives during testing activities presented in Figure 3.8-26
through Figure 3.8-29 are for the maximum anticipated testing year under Alternative 1, excluding ship
shock trials (for impact tables, see Appendix E, Acoustic Impact Tables). The estimated impacts on sea
turtles from a small ship shock trial and a large ship shock trial are shown in Figure 3.8-30 and Figure
3.8-31. The results shown include the impacts due to all four separate detonations that constitute a
single full ship shock trial. Small Ship Shock Trials could take place any season within the deep offshore
water of the Virginia Capes Range Complex or in the spring, summer, or fall within the Jacksonville
Range Complex and would occur up to three times over a 5-year period. The Large Ship Shock Trial could
take place in the Jacksonville Range Complex during the spring, summer, or fall and during any season
within the deep offshore water of the Virginia Capes or Gulf of Mexico Range Complexes. The Large Ship
Shock Trial would occur once over five years. In addition, no ship shock trials would be conducted in the
Jacksonville Range Complex between November and April due to North Atlantic right whale calving
season. The estimated impacts shown are the worst case for each species in any season at any of the
possible ship shock trial locations; therefore, they over-estimate the actual potential for impacts.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-26: Green sea turtle impacts estimated per year from explosions that occur during
testing under Alternative 1. No injury (non-auditory) is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-27: Kemp’s ridley sea turtle impacts estimated per year from explosions that occur
during testing under Alternative 1. No injury (non-auditory) is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-28: Loggerhead sea turtle impacts estimated per year from explosions that occur
during testing under Alternative 1.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-29: Leatherback sea turtle impacts estimated per year from explosions that occur
during testing under Alternative 1. No injury (non-auditory) is estimated for this species.

3.8-100

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

Loggerhead turtle

Leatherback turtle

Kemps Ridley turtle

Hawksbill turtle

Green turtle

0

1

10
TTS

PTS

100

1,000

Injury

Note: As shown in the estimates above, the quantitative analysis estimates that no sea turtles would be killed and a small
number could be injured. See Appendix E (Estimated Impacts on Marine Mammals and Sea Turtles under the Proposed
Action) for detailed take information.

Figure 3.8-30: Estimated Impacts on Sea Turtles from a Small Ship Shock Trial
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Note: As shown in the estimates above, the quantitative analysis estimates that one loggerhead sea turtle would be killed and a
small number of most other sea turtle species could be injured. See Appendix E (Estimated Impacts on Marine Mammals
and Sea Turtles under the Proposed Action) for detailed take information.

Figure 3.8-31: Estimated Impacts on Sea Turtles from a Large Ship Shock Trial
As shown in the above estimates, the quantitative analysis estimates that a small number of green,
Kemp’s ridley, loggerhead, and leatherback sea turtles would be exposed to levels of explosive sound
and energy that could cause PTS and TTS, some loggerhead sea turtles would be injured, and no sea
turtles would be killed, excluding ship shock trials. The quantitative analysis predicts that no hawksbill
sea turtles are likely to be exposed to the levels of explosive sound and energy that could cause injury,
PTS, or TTS during testing activities under Alternative 1, excluding ship shock trials. In Figure 3.8-26 to
Figure 3.8-29, fractional estimated impacts per region and activity area represent the probability that
the number of estimated impacts by effect will occur in a certain region or be due to a certain activity
category. For ship shock trials, the quantitative analysis estimates that one loggerhead turtle could be
killed and sea turtles of all species present in the Study Area could either be injured or be exposed to
levels of explosive sound and energy that could cause PTS and TTS.
Threshold shifts and injuries could affect the fitness of an individual animal, causing a reduction in
foraging success, reproduction, or increased susceptibility to predators. This reduction in fitness would
be temporary for recoverable impacts, such as TTS, but there could be long-term consequences to some
individuals. However, no population-level impact would occur due to the low number of estimated
injuries for any sea turtle species relative to total population size.
The above estimates of impacts do not consider the potential benefits of implementation of mitigation.
To reduce potential impacts, the Navy will implement mitigation that includes ceasing explosive
activities (e.g., ceasing deployment of an explosive bomb, ceasing explosive missile firing) if a sea turtle
is observed in the mitigation zone. Additional mitigation will be implemented for line charge testing in

3.8-102

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

the Naval Surface Warfare Center, Panama City Division Testing Range during nesting season. In addition
to this procedural mitigation, the Navy will implement mitigation to avoid impacts from explosives on
seafloor resources in mitigation areas throughout the Study Area, as described in Section 5.4.1 (Seafloor
Resource Mitigation Areas). This will further reduce the potential for impacts on sea turtles that shelter
and feed on shallow-water coral reefs and live hard-bottom.
The Navy also develops detailed ship shock mitigation plans prior to conducting ship shock trials. Ship
shock trial procedural mitigations include pre-activity observation for sea turtles and floating vegetation
that may indicate the possible presence of sea turtles in a large mitigation zone around the ship shock
trial location, with delay or re-location if the site is deemed environmentally unsuitable, as described in
Section 5.3.3.11 (Ship Shock Trials). These mitigations would reduce the potential for some exposures to
high levels of explosive sound and energy.
Reptile hearing is less sensitive than other marine animals (i.e., marine mammals), and the role of their
underwater hearing is unclear. Reptiles’ limited hearing range (<2 kHz) is most likely used to detect
nearby broadband, continuous environmental sounds, such as the sounds of waves crashing on the
beach that may be important for identifying their habitat. Recovery from a hearing threshold shift
begins almost immediately after the noise exposure ceases. A temporary threshold shift is expected to
take a few minutes to a few days, depending on the severity of the initial shift, to fully recover. If any
hearing loss remains after recovery, that remaining hearing threshold shift is permanent. Because
explosions produce broadband sounds with low-frequency content, hearing loss due to explosives could
occur across a sea turtle’s very limited hearing range, reducing the distance over which relevant sounds,
such as beach sounds, may be detected for the duration of the threshold shift.
Some reptiles may behaviorally respond to the sound of an explosive. A reptile’s behavioral response to
a single detonation or explosive cluster is expected to be limited to a short-term startle response, as the
duration of noise from these events is very brief. Limited research and observations from air gun studies
(Section 3.8.3.2.2.1, Methods for Analyzing Impacts from Explosives – Behavioral Responses from
Explosives) suggest that if sea turtles are exposed to repetitive impulsive sounds in close proximity, they
may react by increasing swim speed, avoiding the source, or changing their position in the water
column. There is no evidence to suggest that any behavioral response would persist beyond the sound
exposure.
A physiological stress response is assumed to accompany any injury, hearing loss, or behavioral reaction.
A stress response is a suite of physiological changes that are meant to help an organism mitigate the
impact of a stressor. While the stress response is a normal function for an animal dealing with natural
stressors in their environment, chronic stress responses could reduce an individual’s fitness. Due to the
low number of estimated impacts, there is a low likelihood that a reptile would experience repeated
stress responses due to explosive impacts.
Because the duration of most explosive events is brief, the potential for masking is low. The ANSI Sound
Exposure Guidelines (Popper et al., 2014) consider masking to not be a concern for sea turtles exposed
to explosions.
Explosives would not be used in American crocodile habitat.
Pursuant to the ESA, the use of explosives during testing activities under Alternative 1 may affect ESAlisted green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no effect
on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or leatherback sea
turtle critical habitat since the use of explosives during testing activities would not overlap with their
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designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and St. Croix Island,
U.S. Virgin Islands respectively. In addition, the use of explosives would not overlap with American
crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps. The use of
explosives during testing activities may affect loggerhead constricted migratory and Sargassum habitats
in the mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required
by section 7(a)(2) of the ESA.
3.8.3.2.2.3 Impacts from Explosives Under Alternative 2
Impacts from Explosives Under Alternative 2 for Training Activities

Under Alternative 2, the maximum number of training activities could occur every year. Activities using
explosives would be conducted as described in Chapter 2 (Description of Proposed Action and
Alternatives) and Appendix A (Activity Descriptions). General characteristics, quantities, and net
explosive weights of in-water explosives used during training under Alternative 2 are provided in Section
3.0.3.3.2 (Explosive Stressors). Quantities and locations of fragment-producing explosives during training
under Alternative 2 are shown in 3.0.3.3.4.2 (Military Expended Materials).
Training activities involving explosions would typically be conducted in the range complexes, with
greater occurrence in the Virginia Capes and Jacksonville Range complexes. Activities that involve
underwater detonations and explosive munitions typically occur more than 3 NM from shore.
The training use of explosives during a maximum year of training under Alternative 2 are presented in
Figure 3.8-32 to Figure 3.8-35. Estimated impacts for Alternative 2 are identical to those described in
Section 3.8.3.2.2.2 (Impacts from Explosives under Alternative 1).

3.8-104

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-32: Green sea turtle impacts estimated per year from explosions that occur during
training under Alternative 2. No injury (non-auditory) is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-33: Kemp’s ridley sea turtle impacts estimated per year from explosions that occur
during training under Alternative 2. No injury (non-auditory) is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-34: Loggerhead sea turtle impacts estimated per year from explosions that occur
during training under Alternative 2.

3.8-107

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-35: Leatherback sea turtle impacts estimated per year from explosions that occur
during training under Alternative 2. No behavioral impacts or injuries (non-auditory) are
estimated for this species.
As shown in the above estimates, the quantitative analysis estimates that a small number of green,
Kemp’s ridley, loggerhead, and leatherback sea turtles would be exposed to levels of explosive sound
and energy that could cause PTS and TTS, some loggerhead sea turtles would be injured, and no sea
turtles would be killed. The quantitative analysis predicts that no hawksbill sea turtles are likely to be
exposed to the levels of explosive sound and energy that could cause injury, PTS, or TTS during training
activities under Alternative 2. Fractional estimated impacts per region and activity area represent the
probability that the number of estimated impacts by effect will occur in a certain region or be due to a
certain activity category.
This estimate of impacts does not consider the potential benefits of implementation of mitigation. To
further avoid potential impacts, the Navy will implement mitigation that includes ceasing explosive
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activities (e.g., ceasing deployment of an explosive bomb, ceasing explosive missile firing) if a sea turtle
is observed in the mitigation zone. In addition to this procedural mitigation, the Navy will implement
mitigation to avoid impacts from explosives on seafloor resources in mitigation areas throughout the
Study Area, as described in Section 5.4.1 (Seafloor Resource Mitigation Areas). This will further reduce
the potential for impacts on sea turtles that shelter and feed on shallow-water coral reefs and live hardbottom.
Explosives would not be used in American crocodile habitat.
Pursuant to the ESA, the use of explosives during training activities under Alternative 2 may affect ESAlisted green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no effect
on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or leatherback sea
turtle critical habitat since the use of explosives during training activities would not overlap with their
designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and St. Croix Island,
U.S. Virgin Islands respectively. In addition, the use of explosives would not overlap with American
crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps. The use of
explosives during training activities may affect loggerhead constricted migratory and Sargassum habitats
in the mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as required
by section 7(a)(2) of the ESA.
Impacts from Explosives Under Alternative 2 for Testing Activities

Under Alternative 2, the maximum number of testing activities could occur every year. Activities using
explosives would be conducted as described in Chapter 2 (Description of Proposed Action and
Alternatives) and Appendix A (Activity Descriptions). General characteristics, quantities, and net
explosive weights of in-water explosives used during testing under Alternative 2 are provided in Section
3.0.3.3.2 (Explosive Stressors). Quantities and locations of fragment-producing explosives during testing
under Alternative 2 are shown in 3.0.3.3.4.2 (Military Expended Materials).
Testing activities involving explosions would typically be conducted on range complexes and on testing
ranges. Activities that involve underwater detonations and explosive munitions typically occur more
than 3 NM from shore.
Annual use of explosives during testing under Alternative 2 is nearly identical to the maximum year of
testing under Alternative 1. Therefore, estimated impacts under Alternative 2 are nearly identical to
those described in Section 3.8.3.2.2.2 (Impacts from Explosives under Alternative 1).
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-36: Green sea turtle impacts estimated per year from explosions that occur during
testing under Alternative 2. No injury (non-auditory) is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-37: Kemp’s ridley sea turtle impacts estimated per year from explosions that occur
during testing under Alternative 2. No injury (non-auditory) is estimated for this species.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-38: Loggerhead sea turtle impacts estimated per year from explosions that occur
during testing under Alternative 2.
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Note: Pie charts show Regions or Activity Categories with at least 0.5 percent of the estimated impacts. Bar plots show impacts
due to all activities within the Study Area. Tables of impacts are also shown in Appendix E (Estimated Impacts to Marine
Mammals and Sea Turtles Under the Proposed Action).

Figure 3.8-39: Leatherback sea turtle impacts estimated per year from explosions that occur
during testing under Alternative 2. No injury (non-auditory) is estimated for this species.
As shown in the above estimates (Figure 3.8-36 through Figure 3.8-39), the quantitative analysis
estimates that a small number of green, Kemp’s ridley, loggerhead, and leatherback sea turtles would be
exposed to levels of explosive sound and energy that could cause PTS and TTS, some loggerhead sea
turtles would be injured, and no sea turtles would be killed, excluding ship shock trials. The quantitative
analysis predicts that no hawksbill sea turtles are likely to be exposed to the levels of explosive sound
and energy that could cause injury, PTS, or TTS during testing activities under Alternative 2, excluding
ship shock trials. For ship shock trials, the quantitative analysis estimates that one loggerhead turtle
could be killed and sea turtles of all species present in the Study Area could either be injured or be
exposed to levels of explosive sound and energy that could cause PTS and TTS. Fractional estimated
impacts per region and activity area represent the probability that the number of estimated impacts by
effect will occur in a certain region or be due to a certain activity category.
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This estimate of impacts does not consider the potential benefits of implementation of mitigation. To
further avoid potential impacts, the Navy will implement mitigation that includes ceasing explosive
activities (e.g., ceasing deployment of an explosive bomb, ceasing explosive missile firing) if a sea turtle
is observed in the mitigation zone. In addition to this procedural mitigation, the Navy will implement
mitigation to avoid impacts from explosives on seafloor resources in mitigation areas throughout the
Study Area, as described in Section 5.4.1 (Seafloor Resource Mitigation Areas). This will further reduce
the potential for impacts on sea turtles that shelter and feed on shallow-water coral reefs and live hardbottom.
The Navy also develops detailed ship shock mitigation plans prior to conducting ship shock trials. Ship
shock trial procedural mitigations include pre-activity observation for sea turtles and floating vegetation
that may indicate the possible presence of sea turtles in a large mitigation zone around the ship shock
trial location, with delay or re-location if the site is deemed environmentally unsuitable, as described in
Section 5.3 (Procedural Mitigation to be Implemented). These mitigations would reduce the potential
for some exposures to high levels of explosive sound and energy.
Explosives would not be used in American crocodile habitat.
Pursuant to the ESA, the use of explosives during testing activities under Alternative 2 may affect
ESA-listed green, hawksbill, Kemp’s ridley, loggerhead, and leatherback sea turtles; and would have no
effect on the ESA-listed American crocodile. There would be no effect on green, hawksbill, or
leatherback sea turtle critical habitat since the use of explosives during testing activities would not
overlap with their designated critical habitat around Culebra, Puerto Rico; Mona Island, Puerto Rico; and
St. Croix Island, U.S. Virgin Islands respectively. In addition, the use of explosives would not overlap with
American crocodile critical habitat in Florida Bay which encompasses creeks, canals, and swamps. The
use of explosives during testing activities may affect loggerhead constricted migratory and Sargassum
habitats in the mid-Atlantic, southeast, and Gulf of Mexico regions. The Navy will consult with NMFS as
required by section 7(a)(2) of the ESA.
3.8.3.2.2.4 Impacts from Explosives Under the No Action Alternative
Under the No-Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various explosive stressors (e.g., explosives) would not be introduced
into the marine environment. Therefore, baseline conditions of the existing environment would either
remain unchanged or would improve slightly after cessation of ongoing training and testing activities.
3.8.3.3 Energy Stressors
This section analyzes the potential impacts of energy stressors used during training and testing activities
within the Study Area. This section includes analysis of the potential impacts of: (1) in-water
electromagnetic devices and (2) high-energy lasers. The potential for impact from electromagnetic
energy created by kinetic energy weapons was determined to be low and contained on the surface
vessel (Section 3.0.3.3.3.1, In-Water Electromagnetic Devices) and, therefore, will not be analyzed in this
section. General discussion of impacts can also be found in Section 3.0.3.6.2 (Conceptual Framework for
Assessing Effects from Energy-Producing Activities). Because energy stressors would not occur in
habitats used by the American crocodile or American alligator, the impacts that may potentially occur
from energy stressors are limited to sea turtles.

3.8-114

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

3.8.3.3.1 Impacts from In-Water Electromagnetic Devices
For a discussion of the types of activities that create an electromagnetic field underwater, refer to
Appendix B (Activity Stressor Matrices), and for information on locations and the number of activities
proposed for each alternative, see Section 3.0.3.3.3.1 (In-Water Electromagnetic Devices). The devices
producing an electromagnetic field are towed or unmanned mine countermeasure systems. The
electromagnetic field is produced to simulate a vessel’s magnetic field. In an actual mine-clearing
operation, the intent is that the electromagnetic field would trigger an enemy mine designed to sense a
vessel’s magnetic field.
Well over a century ago, electromagnetic fields were introduced into the marine environment within the
Study Area from a wide variety of sources (e.g., power transmission cables), yet little is known about the
potential impacts on marine life. There is consensus, however, that magnetic fields and other cues (e.g.,
visual cues), are important for sea turtle orientation and navigation (Lohmann et al., 1997; Putman et
al., 2015d). Studies on behavioral responses to magnetic fields have been conducted on green and
loggerhead sea turtles. Loggerheads were found to be sensitive to field intensities ranging from 0.005 to
4,000 microteslas, and green sea turtles were found to be sensitive to field intensities from 29.3 to
200 microteslas (Normandeau et al., 2011). Because these data are the best available information, this
analysis assumes that the responses would be similar for other sea turtle species. Sea turtles use
geomagnetic fields to navigate at sea, and therefore changes in those fields could impact their
movement patterns (Lohmann & Lohmann, 1996; Lohmann et al., 1997). Turtles in all life stages orient
to the earth’s magnetic field to position themselves in oceanic currents, and directional swimming
presumably aided by magnetic orientation has been shown to occur in some sea turtles (Kirstein et al.,
2016). This helps them locate seasonal feeding and breeding grounds and return to their nesting sites
(Lohmann & Lohmann, 1996; Lohmann et al., 1997). Experiments show that sea turtles can detect
changes in magnetic fields, which may cause them to deviate from their original direction (Lohmann &
Lohmann, 1996; Lohmann et al., 1997). For example, Teuten et al. (2007) found that loggerhead
hatchlings tested in a magnetic field of 52 microteslas swam eastward, and when the field was
decreased to 43 microteslas, the hatchlings swam westward. Sea turtles also use nonmagnetic cues for
navigation and migration, and these additional cues may compensate for variations in magnetic fields.
Putman et al. (2015d) conducted experiments on loggerhead hatchlings and determined that
electromagnetic fields may be more important for sea turtle navigation in areas that may constrain a
turtle’s ability to navigate (cold temperatures or displacement from a migration route). The findings of
this study suggest that the magnetic orientation behavior of sea turtles is closely associated with ocean
ecology and geomagnetic environment (Putman et al., 2015d).
Liboff (2015) determined that freshly hatched sea turtles are able to detect and use the local
geomagnetic field as a reference point before embarking a post-hatchling migration. Liboff (2015)
proposed that the information is transferred from the mother to the egg through some undetermined
geomagnetic imprinting process (Liboff, 2015). Aspects of electromagnetic stressors that are applicable
to marine organisms in general are described in Section 3.0.3.6.2 (Conceptual Framework for Assessing
Effects from Energy-Producing Activities).
As stated in Section 3.0.3.3.3.1 (In-Water Electromagnetic Devices), the static magnetic fields generated
by electromagnetic devices used in training and testing activities are of relatively minute strength. The
maximum strength of the magnetic field is approximately 2,300 microteslas, with the strength of the
field decreasing further from the device. At a distance of 4 m from the source of a 2,300 microtesla
magnetic field, the strength of the field is approximately 50 microteslas, which is within the range of the
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Earth’s magnetic field (25 to 65 microteslas). At 8 m, the strength of the field is approximately
40 percent of the Earth’s magnetic field, and only 10 percent at 24 m away from a 2,300 microtesla
magnetic field at the source. At a distance of 200 m the magnetic field would be approximately
0.2 microteslas (U.S. Department of the Navy, 2005), which is less than one percent of the strength of
the Earth’s magnetic field. This is likely within the range of detection for sea turtle species, but at the
lower end of the sensitivity range.
3.8.3.3.1.1 Impacts from In-Water Electromagnetic Devices Under Alternative 1
Impacts from Electromagnetic Devices Under Alternative 1 for Training Activities

As discussed in Section 3.0.3.3.3.1 (In-Water Electromagnetic Devices), offshore training activities that
use in-water electromagnetic devices would occur within the Virginia Capes, Navy Cherry Point,
Jacksonville, and Gulf of Mexico Range Complexes. In addition, training activities that use in-water
electromagnetic devices would occur within inland waters surrounding Boston, Massachusetts; Earle,
New Jersey; Wilmington, Delaware; Delaware Bay, Delaware; Hampton Roads, Virginia; Morehead City,
North Carolina; Savannah, Georgia; Kings Bay; Georgia; Mayport, Florida; Port Canaveral; Florida;
Tampa, Florida; Beaumont, Texas; and Corpus Christi, Texas.
If located in the immediate area (within about 200 m) where electromagnetic devices are being used,
adult, sub-adult, juvenile, and hatchling sea turtles could deviate from their original movements, but the
extent of this disturbance is likely to be inconsequential because of the low likelihood of a sea turtle
occurring within 200 m of the device and the movement through the area of both the turtle and the
device. In addition, potential impacts on sea turtles are not anticipated because any potential effects are
likely limited to a few minor disturbances, which would be similar to natural stressors regularly occurring
in the animal’s life cycle. The electromagnetic devices used in training activities are not expected to
cause more than a short-term behavioral disturbance to sea turtles because of the: (1) relatively low
intensity of the magnetic fields generated (0.2 microteslas at 200 m from the source), (2) very localized
potential impact area, and (3) temporary duration of the activities (hours). Potential impacts of
exposure to electromagnetic stressors are not expected to result in substantial changes in an individual’s
behavior, growth, survival, annual reproductive success, lifetime reproductive success (fitness), or
species recruitment, and are not expected to result in population-level impacts.
Navy training activities under Alternative 1 that use in-water electromagnetic devices would occur
within the loggerhead sea turtle’s designated critical habitat year round. In order to characterize
different use patterns and concentrations both seasonally and geographically, NMFS named five
different habitat types that comprise the critical habitat designation, which include nearshore
reproductive habitat, winter habitats, breeding habitats, constricted migratory habitats, and Sargassum
habitat (National Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for
a description of these habitat types and supporting physical and biological factors. Physical and
biological features that support the five habitat types summarized previously in Section 3.8.2.2.4.1
(Status and Management) for loggerhead sea turtle conservation include oceanic conditions that would
concentrate certain life-stage loggerheads together at different locations and in different seasons.
Electromagnetic fields generated by Alternative 1 training activities would not impact the various
physical and biological factors essential to habitat functions supporting different life stages of
loggerhead sea turtles.
Pursuant to the ESA, the use of in-water electromagnetic devices during training activities as described
under Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea
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turtles (because close proximity to an electromagnetic field may cause temporary disorientation or
temporarily disrupt migratory direction). The Navy will consult with the NMFS as required by section
7(a)(2) of the ESA in that regard. Use of in-water electromagnetic devices would not occur in critical
habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill
sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
in-water electromagnetic devices would have no effect on these designated critical habitats. Use of inwater electromagnetic devices would have no effect on loggerhead critical habitat because the activities
that use in-water electromagnetic devices would not impact physical and biological features of the
critical habitat designation.
Impacts from In-Water Electromagnetic Devices Under Alternative 1 for Testing Activities

As discussed in Section 3.0.3.3.3.1 (In-Water Electromagnetic Devices), under Alternative 1, offshore
testing activities use in-water electromagnetic devices would occur within the Virginia Capes, Navy
Cherry Point, Jacksonville, Key West, and Gulf of Mexico Range Complexes, as well as the Naval
Undersea Warfare Center, Newport Testing Range, the South Florida Ocean Measurement Facility, and
the Naval Surface Warfare Center Panama City Testing Range. In addition, testing activates that use inwater electromagnetic devices would occur within inland waters surrounding Little Creek, Virginia.
If located in the immediate area (within about 200 m) where electromagnetic devices are being used,
adult, sub-adult, juvenile, and hatchling sea turtles could deviate from their original movements, but the
extent of this disturbance is likely to be inconsequential because of the low likelihood of a sea turtle
occurring within 200 m of the device and the movement through the area of both the turtle and the
device. In addition, potential impacts on sea turtles are not anticipated because any potential effects are
likely limited to a few minor disturbances, which would be similar to natural stressors regularly occurring
in the animal’s life cycle. The electromagnetic devices used in testing activities are not expected to cause
more than a short-term behavioral disturbance to sea turtles because of the: (1) relatively low intensity
of the magnetic fields generated (0.2 microteslas at 200 m from the source), (2) very localized potential
impact area, and (3) temporary duration of the activities (hours). Potential impacts of exposure to
electromagnetic stressors are not expected to result in substantial changes in an individual’s behavior,
growth, survival, annual reproductive success, lifetime reproductive success (fitness), or species
recruitment, and are not expected to result in population-level impacts.
Navy testing activities under Alternative 1 that use in-water electromagnetic devices would occur within
the loggerhead sea turtle’s designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Physical and biological features that
support the five habitat types summarized previously in Section 3.8.2.2.4.1 (Status and Management)
for loggerhead sea turtle conservation include oceanic conditions that would concentrate certain lifestage loggerheads together at different locations and in different seasons. Electromagnetic fields
generated by Alternative 1 testing activities would not impact the various physical and biological factors
essential to habitat functions supporting different life stages of loggerhead sea turtles.
Pursuant to the ESA, the use of in-water electromagnetic devices during testing activities as described
under Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea
turtles (because close proximity to an electromagnetic field may cause temporary disorientation or
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temporarily disrupt migratory direction). The Navy will consult with the NMFS as required by section
7(a)(2) of the ESA in that regard. Use of in-water electromagnetic devices would not occur in critical
habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill
sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
in-water electromagnetic devices would have no effect on these designated critical habitats. Use of inwater electromagnetic devices would have no effect on loggerhead critical habitat because the activities
that use in-water electromagnetic devices would not impact physical and biological features of the
critical habitat designation.
3.8.3.3.1.2 Impacts from In-Water Electromagnetic Devices Under Alternative 2
Impacts from In-Water Electromagnetic Devices Under Alternative 2 for Training Activities

As discussed in Section 3.0.3.3.3.1 (In-Water Electromagnetic Devices), the locations and numbers of
offshore training activities that use in-water electromagnetic devices would be identical under
Alternatives 1 and 2. Similarly, the locations of inland water training activities that use in-water
electromagnetic devices are identical between Alternatives 1 and 2. The numbers of annual activities
under Alternatives 1 and 2 are the same, however there is a slight increase in the number of activities
proposed over five years. The increase in events does not measurably increase the probability for sea
turtles to be exposed to electromagnetic energy; nor does it increase the potential for impacts on sea
turtles to occur. As discussed for training activities that use electromagnetic devices under Alternative 1
(Section 3.8.3.3.1.1, Impacts from In-Water Electromagnetic Devices Under Alternative 1), sea turtles
with the potential to co-occur with these training events remain the same, and potential impacts would
be temporary and minor, and natural behavioral patterns would not be significantly altered or
abandoned.
Navy training activities under Alternative 2 that use in-water electromagnetic devices would occur
within the loggerhead sea turtle’s designated critical habitat year round. In order to characterize
different use patterns and concentrations both seasonally and geographically, NMFS named five
different habitat types that comprise the critical habitat designation, which include nearshore
reproductive habitat, winter habitats, breeding habitats, constricted migratory habitats, and Sargassum
habitat (National Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for
a description of these habitat types and supporting physical and biological factors. Physical and
biological features that support the five habitat types summarized previously in Section 3.8.2.2.4.1
(Status and Management) for loggerhead sea turtle conservation include oceanic conditions that would
concentrate certain life-stage loggerheads together at different locations and in different seasons. As
with Alternative 1, electromagnetic fields generated by Alternative 2 training activities would not impact
the various physical and biological factors essential to habitat functions supporting different life stages
of loggerhead sea turtles.
Pursuant to the ESA, the use of in-water electromagnetic devices during training activities as described
under Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea
turtles (because close proximity to an electromagnetic field may cause temporary disorientation or
temporarily disrupt migratory direction). The Navy will consult with the NMFS as required by section
7(a)(2) of the ESA in that regard. Use of in-water electromagnetic devices would not occur in critical
habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill
sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
in-water electromagnetic devices would have no effect on these designated critical habitats. Use of inwater electromagnetic devices would have no effect on loggerhead critical habitat because the activities
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that use in-water electromagnetic devices would not impact physical and biological features of the
critical habitat designation.
Impacts from In-Water Electromagnetic Devices Under Alternative 2 for Testing Activities

As discussed in Section 3.0.3.3.3.1 (In-Water Electromagnetic Devices) the locations, numbers of testing
activities, and potential effects associated with in-water electromagnetic device use would be the same
under Alternatives 1 and 2. Refer to Section 3.8.3.3.1.1 (Impacts from In-Water Electromagnetic Devices
Under Alternative 1) for a discussion of impacts on sea turtles.
Navy testing activities under Alternative 2 that use of in-water electromagnetic devices would occur
within the loggerhead sea turtle’s designated critical habitat year round. The different use patterns of
loggerhead sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status
and Management). Electromagnetic fields generated by Alternative 2 testing activities would not impact
the various physical and biological factors essential to habitat functions supporting different life stages
of loggerhead sea turtles.
Pursuant to the ESA, the use of in-water electromagnetic devices during testing activities as described
under Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea
turtles (because close proximity to an electromagnetic field may cause temporary disorientation or
temporarily disrupt migratory direction). The Navy will consult with NMFS as required by section 7(a)(2)
of the ESA in that regard. Use of in-water electromagnetic devices would not occur in critical habitat
designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill sea
turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of inwater electromagnetic devices would have no effect on these designated critical habitats. As with
Alternative 1, electromagnetic fields generated by Alternative 2 testing activities would not impact the
various physical and biological factors essential to habitat functions supporting different life stages of
loggerhead sea turtles.
3.8.3.3.1.3 Impacts from In-Water Electromagnetic Devices Under the No Action
Alternative
Impacts from In-Water Electromagnetic Devices Under the No Action Alternative for Training and
Testing Activities

Under the No Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various energy stressors (e.g., in-water electromagnetic devices) would
not be introduced into the marine environment. Therefore baseline conditions of the existing
environment would either remain unchanged or would improve slightly after cessation of ongoing
training and testing activities.
3.8.3.3.2 Impacts from High-Energy Lasers
As discussed in Section 3.0.3.3.3.3 (Lasers), high-energy laser weapons training and testing involves the
use of up to 30 kilowatts of directed energy as a weapon against small surface vessels and airborne
targets. These weapons systems are deployed from surface ships and helicopter to create small but
critical failures in potential targets and used at short ranges from the target.
This section analyzes the potential impacts of high-energy lasers on sea turtles. As discussed in
Section 3.0.3.3.3.3 (Lasers), high-energy laser weapons are designed to disable surface targets,
rendering them immobile. High-energy lasers would only be used in open ocean areas for training and
testing activities; therefore, crocodilian species are not included in the analysis for potential impacts
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from high-energy lasers because they would not be located in areas where high-energy lasers would be
used.
The primary concern for high-energy weapons training and testing is the potential for a sea turtle to be
struck by a high-energy laser beam at or near the water's surface, which could result in injury or death,
resulting from traumatic burns from the beam.
Sea turtles could be exposed to a laser only if the beam missed the target. Should the laser strike the sea
surface, individual sea turtles at or near the surface could be exposed. The potential for exposure to a
high energy laser beam decreases as the water depth increases. Because laser platforms are typically
helicopters and ships, sea turtles at sea would likely transit away or submerge in response to other
stressors, such as ship or aircraft noise, although some sea turtles would not exhibit a response to an
oncoming vessel or aircraft, increasing the risk of contact with the laser beam.
3.8.3.3.2.1 Impacts from High-Energy Lasers Under Alternative 1
Impacts from High-Energy Lasers Under Alternative 1 for Training Activities

As discussed in Section 3.0.3.3.3.3 (Lasers), high-energy laser use associated with training activities
would occur within the Virginia Capes and Jacksonville Range Complexes. Navy training activities have
the potential to expose sea turtles that occur within these areas to this energy stressor.
Appendix F (Military Expended Material and Direct Strike Impact Analyses) includes a conservative
probability estimate for a direct laser strike on a sea turtle during training activities. The analysis is overpredictive and conservative in that it assumes: (1) that all sea turtles would be at or near the surface 100
percent of the time, and would not account for the duration of time a sea turtle would be diving; and (2)
that sea turtles are stationary, which does not account for any movement or any potential avoidance of
the training or testing activity in response to other stressors (e.g., vessel noise). Loggerhead sea turtles
have the highest seasonal density within these areas where high-energy lasers would be used;
therefore, for the sake of conservatively estimating the potential for direct strike of sea turtles by a highenergy lasers, loggerheads are used as a proxy in the modeling for estimating impacts on all sea turtle
species within the AFTT Study Area. As shown in Appendix F (Military Expended Material and Direct
Strike Impact Analyses) the probability for a direct strike on a sea turtle is extremely low. The modeling
results show that 0.000008 loggerhead sea turtles would be exposed to a high-energy laser strike. Based
on the assumptions used in the statistical probability analysis, there is a high level of certainty in the
conclusion that no sea turtle that occur in the Study Area would be struck by a high-energy laser.
Navy training activities under Alternative 1 that use high-energy lasers would occur within loggerhead
sea turtle designated critical habitat year round. In order to characterize different use patterns and
concentrations both seasonally and geographically, the NMFS named five different habitat types that
comprise the critical habitat designation, which include nearshore reproductive habitat, winter habitats,
breeding habitats, constricted migratory habitats, and Sargassum habitat (National Marine Fisheries
Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of these habitat
types and supporting physical and biological factors. Physical and biological features that support the
five habitat types discussed in Section 3.8.2.2.4.1 (Status and Management) for loggerhead sea turtle
conservation include oceanic conditions that would concentrate certain life-stage loggerheads together
at different locations and in different seasons. Under Alternative 1 training activities, high-energy lasers
would only be used in areas that do not coincide with nearshore reproductive habitats or areas with
concentrated Sargassum mats. Under Alternative 1 training activities, high-energy lasers used in
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loggerhead critical habitat would not impact the various physical and biological factors essential to
habitat functions supporting different life stages of loggerhead sea turtles.
Pursuant to the ESA, the use of high-energy lasers during training activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the unlikely event of a direct strike). The Navy will consult with NMFS as required by section
7(a)(2) of the ESA in that regard. Use of high energy lasers would not occur in critical habitat
designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill sea
turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
high-energy lasers would have no effect on these designated critical habitats. Use of high energy lasers
would have no effect on loggerhead critical habitat because the activities that use high-energy lasers
would not impact any physical and biological features of the critical habitat designation.
Impacts from High-Energy Lasers Under Alternative 1 for Testing Activities

As discussed in Section 3.0.3.3.3.3 (Lasers), high-energy laser tests would occur within the Virginia Capes
, Northeast, Navy Cherry Point, Jacksonville, Gulf of Mexico, and Key West Range Complexes. Highenergy laser testing activities would also be conducted within the Naval Undersea Warfare Center,
Newport Testing Range, South Florida Ocean Measurement Facility, and the Naval Surface Warfare
Center Panama City Testing Range. Navy testing activities have the potential to expose sea turtles that
occur within these locations to this energy stressor. The sea turtle species with the highest average
seasonal density (loggerhead sea turtle) in the location with the greatest number of testing activities
involving high-energy lasers under Alternative 1 (Virginia Capes Range Complex) was used in the
probability analysis.
Appendix F (Military Expended Material and Direct Strike Impact Analyses) includes a conservative
probability estimate for a direct laser strike on a sea turtle during testing activities. Using the same
methods and assumptions described above, the modeling results show that 0.000136 loggerhead sea
turtles would be exposed to a high-energy laser strike. Based on the assumptions used in the statistical
probability analysis, there is a high level of certainty in the conclusion that no sea turtle that occur in the
Study Area would be struck by a high-energy laser.
Navy testing activities under Alternative 1 that use high-energy lasers would occur within loggerhead
sea turtle designated critical habitat year round. In order to characterize different use patterns and
concentrations both seasonally and geographically, NMFS named five different habitat types that
comprise the critical habitat designation, which include nearshore reproductive habitat, winter habitats,
breeding habitats, constricted migratory habitats, and Sargassum habitat (National Marine Fisheries
Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of these habitat
types and supporting physical and biological factors. Physical and biological features that support the
five habitat types discussed in Section 3.8.2.2.4.1 (Status and Management) for loggerhead sea turtle
conservation include oceanic conditions that would concentrate certain life-stage loggerheads together
at different locations and in different seasons. Under Alternative 1 testing activities, high-energy lasers
would only be used in areas that do not coincide with nearshore reproductive habitats or areas with
concentrated Sargassum mats. Under Alternative 1 testing activities, high-energy lasers used in
loggerhead critical habitat would not impact the various physical and biological factors essential to
habitat functions supporting different life stages of loggerhead sea turtles.
Pursuant to the ESA, the use of high-energy lasers during testing activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles
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(because of the unlikely event of a direct strike). The Navy will consult with NMFS as required by section
7(a)(2) of the ESA in that regard. Use of high energy lasers would not occur in critical habitat
designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill sea
turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
high-energy lasers would have no effect on these designated critical habitats. Use of high energy lasers
would have no effect on loggerhead critical habitat because the activities that use high-energy lasers
would not impact any physical and biological features of the critical habitat designation.
3.8.3.3.2.2 Impacts from High-Energy Lasers Under Alternative 2
Impacts from High-Energy Lasers Under Alternative 2 for Training Activities

The locations, number of events, and potential effects associated with high-energy lasers would be the
same under Alternatives 1 and 2. Refer to Section 3.8.3.3.2.1 (Impacts from High-Energy Lasers Under
Alternative 1) for a discussion of impacts on sea turtles.
Navy training activities under Alternative 2 that use high-energy lasers would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and
Management). High-energy lasers use under Alternative 2 would only occur in areas that do not coincide
with nearshore reproductive habitats or areas with concentrated Sargassum mats. Under Alternative 2
training activities, high-energy lasers used in loggerhead critical habitat would not impact the various
physical and biological factors essential to habitat functions supporting different life stages of
loggerhead sea turtles.
Pursuant to the ESA, the use of high-energy lasers during training activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the unlikely event of a direct strike). The Navy will consult with NMFS as required by section
7(a)(2) of the ESA in that regard. Use of high energy lasers would not occur in critical habitat
designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill sea
turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
high-energy lasers would have no effect on these designated critical habitats. As with Alternative 1, use
of high energy lasers under Alternative 2 would have no effect on loggerhead critical habitat because
the activities that use high-energy lasers would not impact any physical and biological features of the
critical habitat designation.
Impacts from High-Energy Lasers Under Alternative 2 for Testing Activities

The locations, number of events, and potential effects associated with high-energy laser use would be
the same under Alternatives 1 and 2. Refer to Section 3.8.3.3.2.1 (Impacts from High-Energy Lasers
Under Alternative 1) for a discussion of impacts on sea turtles.
Navy testing activities under Alternative 2 that use high-energy lasers would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and
Management). High-energy lasers use under Alternative 2 would only occur in areas that do not coincide
with nearshore reproductive habitats or areas with concentrated Sargassum mats. Under Alternative 2
testing activities, high-energy lasers used in loggerhead critical habitat would not impact the various
physical and biological factors essential to habitat functions supporting different life stages of
loggerhead sea turtles.
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Pursuant to the ESA, the use of high-energy lasers during testing activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the unlikely event of a direct strike). The Navy will consult with the NMFS as required by
section 7(a)(2) of the ESA in that regard. Use of high energy lasers would not occur in critical habitat
designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill sea
turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
high-energy lasers would have no effect on these designated critical habitats. As with Alternative 1, use
of high energy lasers under Alternative 2 would have no effect on loggerhead critical habitat because
the activities that use high-energy lasers would not impact any physical and biological features of the
critical habitat designation.
3.8.3.3.2.3 Impacts from High-Energy Lasers Under the No Action Alternative
Impacts from High-Energy Lasers Under the No Action Alternative for Training and Testing
Activities

Under the No Action Alternative, the Navy would not conduct the proposed training or testing activities
in the AFTT Study Area. Various energy stressors (e.g., high-energy lasers) would not be introduced into
the marine environment. Therefore baseline conditions of the existing environment would either remain
unchanged or would improve slightly after cessation of ongoing training and testing activities.
3.8.3.3.3 Impacts from In-Air Electromagnetic Devices
The use of in-air electromagnetic devices associated with Navy training and testing activities is not
applicable to sea turtles because in-air electromagnetic energy does not penetrate the ocean, nor will
use of these devices be close enough in proximity to sea turtle nesting locations to have an effect on
these animals. As a result, in-air electromagnetic devices will not be analyzed further in this section.
3.8.3.4 Physical Disturbance and Strike Stressors
This section analyzes the potential impacts of the various types of physical disturbance and strike
stressors used by Navy during training and testing activities within the Study Area. The physical
disturbance and strike stressors that may impact sea turtles and include: (1) Navy vessels and in-water
devices; (2) military expended materials, including non-explosive practice munitions and fragments from
high-explosive munitions; (3) seafloor devices, and (4) pile driving. General discussion of impacts can
also be found in Section 3.0.3.6.3 (Conceptual Framework for Assessing Effects from Physical
Disturbance or Strike).
The way a physical disturbance may affect a sea turtle would depend in part on the relative size of the
object, the speed of the object, the location of the sea turtle in the water column, and the behavioral
reaction of the sea turtle. It is not known at what point or through what combination of stimuli (visual,
acoustic, or through detection in pressure changes) a sea turtle becomes aware of a vessel or other
potential physical disturbances prior to reacting or being struck.
Like marine mammals, if a sea turtle reacts to physical disturbance, the individual must stop its activity
and divert its attention in response to the stressor. The energetic costs of reacting to a stressor will
depend on the specific situation, but one can assume that the caloric requirements of a response may
reduce the amount of energy available for other biological functions. For sea turtles who have resident
home ranges near Navy activities, the relative concentration of Navy vessels would cause sea turtles to
respond repeatedly to the exposure. This repeated response would interrupt normal daily routines (e.g.,
foraging activities) more often than resident nearshore turtles not near Navy installations or in open
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ocean areas where Navy vessel traffic is less concentrated, though animals may become habituated to
repeated stimuli. If a strike does occur, the cost to the individual could range from slight injury to death.
American alligators and American crocodiles are not expected to be in areas where in-water devices,
military expended materials, pile driving activities, or seafloor devices are used; therefore, these two
species are only considered for potential impacts associated with vessels in and around Key West.
3.8.3.4.1 Impacts from Vessels and In-Water Devices
Vessels
The majority of the training and testing activities under all alternatives involve some level of vessel
activity. For a discussion on the types of activities that use in-water devices see Appendix B (Activity
Stressor Matrices). Section 3.0.3.3.4.1 (Vessels and In-Water Devices) Table 3.0-16 provides a list of
representative vessels used in training and testing activities, along with vessel lengths and speeds used
in training and testing activities.
Within the AFTT Study Area, commercial traffic is heaviest in the nearshore waters, near major ports
and in the shipping lanes along the entire United States East Coast and along the northern coast of the
Gulf of Mexico while Navy vessel traffic is primarily concentrated between the mouth of the Chesapeake
Bay, Virginia and Jacksonville, Florida (Mintz, 2012a). An examination of vessel traffic within the AFTT
Study Area determined that Navy vessel occurrence is two orders of magnitude lower than that of
commercial traffic. The study also revealed that while commercial traffic is relatively steady throughout
the year, Navy vessel usage within the range complexes is episodic, based on specific exercises being
conducted at different times of the year (Mintz, 2012a), however Navy vessel use within inland waters
occurs regularly and primarily consists of high speed small vessel movements. These high speed vessel
movements in near shore and inland waters present a relatively higher risk for strike because of the
higher concentrations of sea turtles in these areas and the difficulty for vessel operators to avoid
collisions in high speed activities.
Sea turtle strikes can cause permanent injury or death from bleeding or other trauma, paralysis and
subsequent drowning, infection, or inability to feed. Apart from the severity of the physical strike, the
likelihood and rate of a turtle’s recovery from a strike may be influenced by its age, reproductive state,
and general condition. Much of what is written about recovery from vessel strikes is inferred from
observing individuals some time after a strike. Numerous sea turtles bear scars that appear to have been
caused by propeller cuts or collisions with vessel hulls (Hazel et al., 2007b; Lutcavage & Lutz, 1997;
Lutcavage et al., 1997b). Fresh wounds on some stranded animals may strongly suggest a vessel strike as
the cause of death. The actual incidence of recovery versus death is not known, given available data.
Any of the sea turtle species found in the Study Area can occur at or near the surface in open ocean and
coastal areas, whether feeding or periodically surfacing to breathe.
Sea turtles spend a majority of their time submerged (Renaud & Carpenter, 1994; Sasso & Witzell,
2006), though Hazel et al. (2009) and Hazel et al. (2007b) showed turtles staying within the top 3 m of
water despite deeper water being available. Loggerhead turtles are the most abundant sea turtles found
in the nearshore environment of the Study Area. Loggerheads, considered to be the most generalist of
sea turtle species in terms of feeding and foraging behavior, apparently exhibit varied dive behavior that
is linked to the quantity and quality of available resources. Foley et al. (2011) found that loggerheads
spent 7.3 percent of time at the surface (associated with breathing), 42 percent of time under the
surface but close to the surface within one body length, and 44 percent of time within the water column
(the remaining time observed at or near the seafloor). Leatherback turtles are more likely to feed at or
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near the surface in open ocean areas. It is important to note that leatherbacks can forage for jellyfish at
depth but bring them to the surface to ingest (Benson et al., 2007; Fossette et al., 2007; James &
Herman, 2001). Basking on the water’s surface is common for all species within the Study Area as a
strategy to thermoregulate, and the reduced activity associated with basking may pose higher risks for
sea turtle strikes because of a likely reduced capacity to avoid cues. Green, hawksbill, and loggerhead
turtles are more likely to forage nearshore, and although they may feed along the seafloor, they surface
periodically to breathe while feeding and moving between nearshore habitats. Kemp’s ridleys can spend
extended periods foraging at depth, even in open ocean areas (Sasso & Witzell, 2006; Seney, 2016;
Servis et al., 2015).
Smaller, faster vessels that operate in nearshore waters, where green, Kemp’s ridley, and loggerhead
sea turtles can be more densely concentrated, pose a greater risk (Chaloupka et al., 2008). For example,
sea turtle occurrence (e.g., Kemp’s ridleys and loggerheads) increases in nearshore areas within
Chesapeake Bay from late spring to early fall, most likely due to foraging (Barco & G.G. Lockhart, 2015).
Other studies have shown that the potential for vessel strike increases in areas important for foraging
sea turtles (Denkinger et al., 2013a).
Some vessels associated with training and testing can travel at high speeds, which increase the strike
risk to sea turtles (Table 3.0-16) (Hazel et al., 2007b). Vessels transiting in shallow waters to and from
ports travel at slower speed and pose less risk of strikes to sea turtles.
The American alligator and American crocodile are also subject to potential vessel strikes around Key
West. As with sea turtles, vessels that transit in shallow waters around Key West pose less of a potential
impact to crocodilians than fast moving vessels. Minor strikes may cause temporary reversible impacts,
such as diverting the alligator or crocodile from its previous activity, causing minor injury, and disrupting
or limiting foraging and breeding activities. Major strikes are those that can cause permanent injury or
death from bleeding or other trauma, paralysis and subsequent drowning, infection, or inability to feed.
Apart from the severity of the physical strike, the likelihood and rate of a crocodile or alligator’s
recovery from a strike may be influenced by its age, reproductive state, and general condition. It should
be noted that vessel strike of crocodilians from Navy activities in and out of Key West has never been
reported and vessel use of the harbor is generally considered a minor threat to crocodilians. It should be
noted that vessel movements in inland water associated with VITAE-type activities would not occur in
waters that support the American crocodile.
In-Water Devices
In-water devices are generally smaller (several inches to 111 ft.) than most Navy vessels. Devices that
could pose a collision risk to sea turtles are those operated at high speeds and are unmanned. For a
discussion on the types of activities that use in-water devices see Appendix B (Activity Stressor
Matrices), and for information on where in-water devices are used, and how many activities would
occur under each alternative, see Section 3.0.3.3.4.1 (Vessels and In-Water Devices).
The Navy reviewed torpedo design features and a large number of previous anti-submarine warfare
torpedo exercises to assess the potential of torpedo strikes on marine mammals, and its conclusions are
also relevant to sea turtles. The acoustic homing programs of Navy torpedoes are sophisticated and
would not confuse the acoustic signature of a marine mammal with a submarine/target. It is reasonable
to assume that acoustic signatures of sea turtles would also not be confused with a submarine or target.
All exercise torpedoes are recovered and refurbished for eventual re-use. Review of the exercise
torpedo records indicates there has never been an impact on a sea turtle. In thousands of exercises in
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which torpedoes were fired or in-water devices used, there have been no recorded or reported
instances of a marine species strike from a torpedo or any other in-water device.
Since some in-water devices are identical to support craft (typically less than 15 m in length), sea turtles
could respond to the physical presence of the device similar to how they respond to the physical
presence of a vessel (see Table 3.0-20). Physical disturbance from the use of in-water devices is not
expected to result in more than a momentary behavioral response. These responses would likely include
avoidance behaviors (swimming away or diving) and cessation of normal activities (e.g., foraging). As
with an approaching vessel, not all sea turtles would exhibit avoidance behaviors and therefore would
be at higher risk of a strike.
In-water devices, such as unmanned underwater vehicles, that move slowly through the water are
highly unlikely to strike sea turtles because the turtle could easily avoid the object. Towed devices are
unlikely to strike a sea turtle because of the observers on the towing platform and other standard safety
measures employed when towing in-water devices. Sea turtles that occur in areas that overlap with inwater device use within the Study Area may encounter in-water devices. It is possible that sea turtles
may be disturbed by the presence of these activities, but any disturbance from the use of in-water
devices is not expected to result in more than a temporary behavioral response.
3.8.3.4.1.1 Impacts from Vessels and In-Water Devices Under Alternative 1
Section 3.0.3.3.4.1 (Vessels and In-Water Devices) provides estimates of relative vessel and in-water
device use and location throughout the Study Area. Under Alternative 1 the concentration of vessel and
in-water device use and the manner in which the Navy trains and tests would remain consistent with the
levels and types of activity undertaken in the AFTT Study Area over the last decade. Consequently, the
Navy does not foresee any appreciable changes in the levels, frequency, or locations where vessels have
been used over the last decade, and therefore the level at which physical disturbance and strikes are
expected to occur is likely to remain consistent with the previous decade.
Impacts from Vessels and In-Water Devices Under Alternative 1 for Training Activities

As indicated in Section 3.0.3.3.4.1 (Vessels and In-Water Devices), most training activities involve large
vessel movement. Vessel strikes to sea turtles are not associated with any specific training activity but
rather a limited, sporadic, and accidental result of Navy ship movement within the Study Area, occurring
in both offshore and inland water areas. Vessel movement can be widely dispersed throughout the AFTT
Study Area but for the most part occurs within the established range complexes and is more
concentrated near naval ports, piers, and range areas. Training activities that include vessel movements
in the offshore waters of the Study Area would primarily be conducted within the Virginia Capes, Navy
Cherry Point, and Jacksonville Range Complexes, but would also be conducted within the Northeast, Key
West, and Gulf of Mexico Range Complexes, as well as other offshore AFTT areas. Offshore vessel
movements would be widely dispersed throughout the Study Area, but are more concentrated near
ports, naval installations, range complexes and testing ranges. Large vessel movement primarily occurs
within the U.S. Exclusive Economic Zone, with the majority of the traffic flowing between Naval Stations
Norfolk and Mayport.
Vessel movements associated with training activities within inland waters would occur within or near
Boston, Massachusetts; Groton, Connecticut; Newport, Rhode Island; Earle, New Jersey; Wilmington,
Delaware; Delaware Bay, Delaware; James River and tributaries; York River; the Lower Chesapeake Bay;
Hampton Roads, Virginia; Norfolk, Virginia; Morehead City, North Carolina; Cooper River, South
Carolina; Savannah, Georgia; Kings Bay, Georgia; Mayport, Florida; St. Johns River, Florida; Port
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Canaveral, Florida; Tampa, Florida; St. Andrews Bay, Florida; Beaumont, Texas, and Corpus Christi,
Texas. In addition, high-speed small vessel movements would be conducted within inland waters
including and surrounding Narragansett Bay, Rhode Island; James River and tributaries, Virginia; York
River, Virginia; the Lower Chesapeake Bay; Coopers River, South Carolina; Mayport, Florida; St. Johns
River, Florida; Port Canaveral, Florida; and St. Andrews Bay, Florida. Refer to Table 3.0-17 (Number and
Location of Activities Including Vessels) for the numbers of activities that use vessels in different
locations within the AFTT Study Area.
As discussed in Section 3.0.3.3.4.1 (Vessels and In-Water Devices), in-water devices include unmanned
surface vehicles, unmanned underwater vehicles, and towed devices. Under Alternative 1, offshore
training activities involving the use of in-water devices would be conducted within the Northeast,
Virginia Capes, Navy Cherry Point, Jacksonville, Key West, and Gulf of Mexico Range Complexes, the
Naval Surface Warfare Center Panama City Testing Range, and other offshore AFTT areas. Training
activities that use in-water devices would also occur within inland waters including and surrounding
Boston, Massachusetts; Earle, New Jersey; Delaware Bay, Delaware; Wilmington, Delaware; Hampton
Roads, Virginia, the Lower Chesapeake Bay; James River and tributaries; York River; Morehead City,
North Carolina; Savannah, Georgia; Kings Bay, Georgia; Mayport, Florida; Port Canaveral, Florida;
Tampa, Florida; St. Andrews Bay, Florida; Beaumont, Texas; and Corpus Christi, Texas.
Under Alternative 1, sea turtle strikes would most likely occur where there is a co-location of sea turtles,
especially in high densities, and with high-speed vessel and in-water device training activities. Over the
continental shelf, sea turtles are at risk of strikes because of greater densities of sea turtles and more
frequent vessel movements relative to the open ocean. Therefore, sea turtle species that occur over the
continental shelf and in inland waters (e.g., estuaries), would therefore have a greater potential for
impacts. This suggests that loggerhead sea turtles are likely the most at risk of vessel interactions under
Alternative 1 in the open ocean, as well as within inland waters where small and fast vessels conduct
activities. There is not expected to be any predictable seasonal difference in Navy vessel use; therefore,
impacts from vessels and in-water devices, including physical disturbance and potential for strike, would
depend on each species’ seasonal patterns of occurrence or degree of residency in the continental shelf
portions of the AFTT Study Area. As previously indicated, any physical disturbance from vessel transit
and use of in-water devices is not expected to result in more than a momentary behavioral response;
however, an actual strike of a sea turtle would likely result in permanent injury, temporary injury that
weakens a sea turtle’s resilience to other natural and human-induced stressors, death.
Although the likelihood is low, a harmful interaction with a vessel or in-water device in the open ocean
cannot be discounted. In addition, more frequent vessel movements would occur in nearshore and
inland waters where sea turtles may congregate. Activities within these areas present a higher likelihood
of vessel strike of a sea turtle. Any of the sea turtle species found in the Study Area can occur at or near
the surface in open-ocean and coastal areas, whether feeding, periodically surfacing to breathe, or
basking (a behavior more common in cooler water and seasons). Leatherback turtles are more likely to
feed at or near the surface in open ocean areas. Green, hawksbill, Kemp’s ridley, and loggerhead turtles
are more likely to forage nearshore, and although they may feed along the seafloor, they surface
periodically to breathe while feeding and moving between nearshore habitats. These species, except for
Hawksbill turtles, are distributed widely in all off-shore portions of the Study Area. Any collision with a
sea turtle would result in injury, and possible mortality, of an individual turtle. The most relevant
mitigation measures for crocodilian species are those designed to protect manatees at Naval Station
Mayport in Jacksonville, Florida. The Navy will ensure that small boats operating out of Naval Station
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Mayport will be fitted with manatee propeller guards, which consequently may also provide protection
against propeller strikes for other biological resources, such as sea turtles and alligators (the American
crocodile range does not reach as north as Naval Station Mayport).
Navy training activities under Alternative 1 that use vessels and in-water devices would occur within
loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Physical and biological features that
support the five habitat types that comprise loggerhead sea turtle critical habitat include oceanic
conditions that would concentrate certain life-stage loggerheads together at different locations and in
different seasons. Under Alternative 1 training activities, vessels and in-water devices used in
loggerhead critical habitat would not impact the various physical and biological factors essential to
habitat functions supporting different life stages of loggerhead sea turtles.
Pursuant to the ESA, the use of vessels and in-water devices during training activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the potential of injury and mortality from a vessel strike and potential disturbance from the
physical presence of vessels and in-water devices). The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA in that regard. Use of vessels and in-water devices would not occur in critical
habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill
sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
vessels and in-water devices would have no effect on these designated critical habitats. Use of vessels
and in-water devices would have no effect on loggerhead critical habitat because the activities that
would not impact physical and biological features of the critical habitat designation.
Impacts from Vessels and In-Water Devices Under Alternative 1 for Testing Activities

As indicated in Section 3.0.3.3.4.1 (Vessels and In-Water Devices), most of the testing activities involve
large vessel movement. However, the number of activities that involve large vessel movements for
testing is comparatively lower than the number of training activities. In addition, testing often occurs
jointly with a training event, so it is likely that the testing activity would be conducted from a training
vessel. Vessel movement in conjunction with testing activities could be widely dispersed throughout the
Study Area, but would be concentrated near naval ports, piers, range complexes, testing ranges, and
especially off the northeast U.S. coast, off south Florida, and in the Gulf of Mexico. Specifically, offshore
testing activities that include vessels would be conducted within the Northeast, Virginia Capes, Navy
Cherry Point, Jacksonville, Key West, and Gulf of Mexico Range Complexes, the Naval Undersea Warfare
Center, Newport Testing Range; South Florida Ocean Measurement Facility Testing Range; Naval Surface
Warfare Center, Panama City Division Testing Range. In addition, vessel movements associated with
testing activities would occur within inland waters surrounding Bath, Massachusetts; Portsmouth, New
Hampshire; Newport, Rhode Island; Groton, Connecticut; Little Creek, Virginia; Norfolk, Virginia; Kings
Bay, Georgia; Mayport, Florida; Port Canaveral, Florida; and Pascagoula, Mississippi.
Propulsion testing, which sometimes include ships operating at speeds in excess of 30 knots, occur
infrequently but may pose a higher strike risk because of the high speeds at which some vessels need to
transit to complete the testing activity. These activities would occur in the Northeast, Virginia Capes,
Jacksonville, and Gulf of Mexico Range Complexes. However, there are just a few of these events
3.8-128

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

proposed per year, so the increased risk is nominal compared to all vessel use proposed for testing
activities under Alternative 1.
Also, as discussed in Section 3.0.3.3.4.1 (Vessels and In-Water Devices), testing activities involving the
use of in-water devices would occur in the AFTT Study Area at any time of year. Under Alternative 1,
testing activities involving the use of in-water devices would be conducted throughout the AFTT Study
Area, including the Northeast, Virginia Capes, Navy Cherry Point, Jacksonville, Key West, and Gulf of
Mexico Range Complexes, the Naval Undersea Warfare Center, Newport Testing Range, South Florida
Ocean Measurement Facility, and the Naval Surface Warfare Center Panama City Testing Range.
As with training activities, sea turtle strikes resulting from testing activities would most likely occur
where there is a co-location of sea turtles, especially in high densities, and with high-speed vessel and
in-water device testing activities. Over the continental shelf, sea turtles are at risk of strikes because of
greater densities of sea turtles and more frequent vessel movements relative to the open ocean.
Therefore, sea turtle species that occur over the continental shelf and in inland waters (e.g., estuaries),
would therefore have a greater potential for impacts. Loggerhead sea turtles are likely the most at risk
of vessel interactions under Alternative 1 in the open ocean, as well as within inland waters where small
and fast vessels conduct activities. There is not expected to be any predictable seasonal difference in
Navy vessel use; therefore, impacts from vessels and in-water devices, including physical disturbance
and potential for strike, would depend on each species’ seasonal patterns of occurrence or degree of
residency in the continental shelf portions of the AFTT Study Area. As previously indicated, any physical
disturbance from vessel transit and use of in-water devices is not expected to result in more than a
momentary behavioral response; however, an actual strike of a sea turtle would likely result in
permanent injury, temporary injury that weakens a sea turtle’s resilience to other natural and humaninduced stressors, death. Although the likelihood is low, a harmful interaction with a vessel or in-water
device cannot be discounted during a testing activity.
Navy testing activities under Alternative 1 that use vessels and in-water devices would occur within
loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Physical and biological features that
support the five habitat types that comprise loggerhead sea turtle critical habitat include oceanic
conditions that would concentrate certain life-stage loggerheads together at different locations and in
different seasons. Under Alternative 1 testing activities, vessels and in-water devices used in loggerhead
critical habitat would not impact the various physical and biological factors essential to habitat functions
supporting different life stages of loggerhead sea turtles.
Pursuant to the ESA, the use of vessels and in-water devices during testing activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the potential of injury and mortality from a vessel strike and potential disturbance from the
physical presence of vessels and in-water devices). The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA in that regard. Use of vessels and in-water devices would not occur in critical
habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill
sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
devices and in-water devices would have no effect on these designated critical habitats. Use of vessels
3.8-129

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

and in-water devices would have no effect on loggerhead critical habitat because the activities that
would not impact physical and biological features of the critical habitat designation.
3.8.3.4.1.2 Impacts from Vessels and In-Water Devices Under Alternative 2
Impacts from Vessels and In-Water Devices Under Alternative 2 for Training Activities

As shown in Table 3.0-17 (Number and Location of Activities Including Vessels) the locations of offshore
training activities that use vessels are the same under Alternatives 1 and 2. However, the number of
offshore training activities involving vessel movement would increase by approximately one percent
annually and two percent over five years under Alternative 2. Similarly, the locations and annual
numbers of training activities that include vessels within inland waters of the AFTT Study Area would be
the same under Alternatives 1 and 2. However, the number of training activities involving vessel
movements within inland waters of the AFTT Study Area would slightly increase by 0.2 percent over five
years. Even with the nominal increase in training activity levels described above, Navy training activities
would remain consistent with the levels of activity and types activities undertaken in the AFTT Study
Area over the last decade.
Similarly, Table 3.0-21 (Number and Location of Activities Including In-Water Devices) shows the
locations of training activities within both offshore and inland waters of the Study Area that use in-water
devices area would be the same under Alternatives 1 and 2. In addition, the annual number of training
activities occurring within inland waters of the AFTT Study Area are identical between Alternatives 1 and
2. However, the number of offshore training activities that use in-water devices would increase by
approximately eight percent annually and nine percent over five years. In addition, the number of
training events that use in-water devices within inland waters of the Study Area would increase by
approximately seven percent over five years. This level of increased in-water device use would not
appreciably change the potential for physical disturbance or strike of a sea turtle. Therefore, impacts
from training activities involving vessels and in-water devices under Alternative 2 would be similar to
Alternative 1 and the analyses presented in Section 3.8.3.4.1.1 (Impacts from Vessels and In-Water
Devices Under Alternative 1) for training activities are applicable to training activities under
Alternative 2.
Navy training activities under Alternative 2 that use vessels and in-water devices would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and
Management). As with Alternative 1, under Alternative 2 training activities, vessels and in-water devices
used in loggerhead critical habitat would not impact the various physical and biological factors essential
to habitat functions supporting different life stages of loggerhead sea turtles.
Pursuant to the ESA, the use of high-energy lasers during testing activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the unlikely event of a direct strike). The Navy will consult with the NMFS as required by
section 7(a)(2) of the ESA in that regard. Use of high energy lasers would not occur in critical habitat
designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill sea
turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
high-energy lasers would have no effect on these designated critical habitats. Use of high energy lasers
would have no effect on loggerhead critical habitat because the activities that use high-energy lasers
would not impact any physical and biological features of the critical habitat designation.
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Impacts from Vessels and In-Water Devices Under Alternative 2 for Testing Activities

As shown in Table 3.0-17 (Annual Number and Location of Activities Including Vessels), the locations of
testing activities within offshore and inland waters that involve vessel movement would be the same
under Alternatives 1 and 2. In addition, the annual and five-year numbers of testing activities that
involve vessel movements within inland waters of the AFTT Study Area are identical under Alternatives 1
and 2. However, the number of offshore testing activities would increase by 0.2 percent annually and by
approximately four percent over five-years. As previously indicated the number of testing activities that
involve vessels are much lower than the number of training activities. Furthermore, testing activities
may be conducted simultaneously with a training event, using a training vessel. The proposed increase
in offshore vessel use from testing activities under Alternative 2 would still be consistent with the levels
of activity and types activities undertaken in the AFTT Study Area over the last decade.
In addition, Table 3.0-21 (Number and Location of Activities Including In-Water Devices) shows the
locations and annual numbers of testing activities that use in-water devices are the same under
Alternatives 1 and 2. However, the number of testing activities that use in-water devices would only
increase by one percent over five years. This slight level of increased use of in-water devices does not
substantially change the potential for physical disturbance or strike of sea turtles or crocodilians.
Therefore impacts from testing activities involving vessels and in-water devices under Alternative 2
would be similar to Alternative 1 and the analyses presented in Section 3.8.3.4.1.1 (Impacts from Vessels
and In-Water Devices Under Alternative 1) for testing activities are applicable to testing activities under
Alternative 2.
Navy testing activities under Alternative 2 that use vessels and in-water devices would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and
Management). As with Alternative 1, under Alternative 2 testing activities, vessels and in-water devices
used in loggerhead critical habitat would not impact the various physical and biological factors essential
to habitat functions supporting different life stages of loggerhead sea turtles.
Pursuant to the ESA, the use of vessels and in-water devices during testing activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the potential of injury and mortality from a vessel strike and potential disturbance from the
physical presence of vessels and in-water devices). The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA in that regard. Use of vessels and in-water devices would not occur in critical
habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill
sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, use of
devices and in-water devices would have no effect on these designated critical habitats. Use of vessels
and in-water devices would have no effect on loggerhead critical habitat because the activities that
would not impact physical and biological features of the critical habitat designation.
3.8.3.4.1.3 Impacts from Vessels and In-Water Devices Under the No Action Alternative
Impacts from Vessels and In-Water Devices Under the No Action Alternative for Training and
Testing Activities

Under the No Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various physical disturbance and strike stressors (e.g., vessels and inwater devices) would not be introduced into the marine environment. Therefore, baseline conditions of
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the existing environment would either remain unchanged or would improve slightly after cessation of
ongoing training and testing activities.
3.8.3.4.2 Impacts from Aircraft and Aerial Targets
Impacts from aircraft and aerial targets are not applicable to sea turtles or crocodilians because they do
not occur in airborne environments and will not be analyzed further in this section. Refer to the Impacts
from Military Expended Materials section (Section 3.8.3.4.3) for impacts from target fragments and the
Acoustic Stressors section (Section 3.8.3.1) for potential disturbance from aircraft.
3.8.3.4.3 Impacts from Military Expended Materials
This section analyzes the strike potential to sea turtles from the following categories of military
expended materials: (1) all sizes of non-explosive practice munitions; (2) fragments from high-explosive
munitions; (3) expendable targets; and (4) expended materials other than munitions, such as sonobuoys,
expended bathythermographs, and torpedo accessories. For a discussion of the types of activities that
use military expended materials refer to Appendix B (Activity Stressor Matrices) and for a discussion on
where they are used and how many exercises would occur under each alternative, see Section
3.0.3.3.4.2 (Military Expended Materials). As described in Appendix F (Military Expended Material and
Direct Strike Impact Analyses), for physical disturbance and strike stressors as it relates to sea turtles,
impacts from fragments from high-explosive munitions are included in the analysis presented in Section
3.8.3.2 (Explosive Stressors), and are not considered further in this section. Crocodilian species would
not co-occur with the use of military expended materials. Therefore, the analysis of impacts associated
with the use of military expended materials during training and testing activities is limited to sea turtles.
While disturbance or strike from an item as it falls through the water column is possible, it is not likely
because the objects generally sink through the water slowly and can be avoided by most sea turtles.
Materials will slow in their velocity as they approach the bottom and will likely be avoided by any sea
turtles that happen to be in the vicinity foraging in benthic habitats. Therefore, the discussion of military
expended materials strikes will focus on the potential of a strike at the surface of the water.
To estimate potential direct strike exposures, a scenario was calculated using the sea turtle species with
the highest average monthly density in areas with the highest amounts of military expended material
expenditures, specifically Virginia Capes and Jacksonville Range Complexes (see Appendix F, Military
Expended Material and Direct Strike Impact Analyses). Input values include munitions data (frequency,
footprint and type), size of the training or testing area, sea turtle density data and size of the animal. To
estimate the potential of military expended materials to strike a marine mammal, the impact area of all
military expended materials was totaled over one year in the area with highest combined amounts of
military expended materials for each of the two action alternatives. Loggerhead sea turtles are used as a
proxy for modeling impacts because this species has the highest seasonal density within these two
areas; therefore, loggerhead sea turtles provide the most conservative estimate of potential strikes. For
estimates of expended materials in all areas, see Section 3.0.3.3.4.2 (Military Expended Materials).The
analysis of the potential for a sea turtle strike is influenced by the following assumptions:
•

The model is two-dimensional and assumes that all sea turtles would be at or near the surface
100 percent of the time and does not consider any time a sea turtle would be submerged.

•

The model also does not take into account the fact that most of the projectiles fired during
training and testing activities are fired at targets, and most projectiles hit those targets, so only a
very small portion of those would hit the water with their maximum velocity and force.
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The model assumes the animal is stationary and does not account for any movement of the sea
turtle or any potential avoidance of the training or testing activity.

The potential of fragments from high explosive munitions or expended material other than munitions to
strike a sea turtle is likely lower than for the worst-case scenario calculated above because those events
happen with much lower frequency. Fragments may include metallic fragments from the exploded
target, as well as from the exploded munitions.
There is a possibility that an individual turtle at or near the surface may be struck if they are in the target
area at the point of physical impact at the time of non-explosive munitions delivery. Expended
munitions may strike the water surface with sufficient force to cause injury or mortality. Adult sea
turtles are generally at the surface for short periods, and spend most of their time submerged; however,
hatchlings and juveniles spend more time at the surface while in ocean currents and all sea turtle life
stages bask on the surface. The leatherback turtle is more likely to be foraging at or near the surface in
the open ocean than other species, but the likelihood of being struck by a projectile remains very low
because of the wide spatial distribution of leatherbacks relative to the point location of an activity.
Furthermore, projectiles are aimed at targets, which will absorb the impact of the projectile.
3.8.3.4.3.1 Impacts from Military Expended Materials Under Alternative 1
Impacts from Military Expended Materials Under Alternative 1 for Training Activities

Training activities in offshore waters that involve military expended materials under Alternative 1 would
occur in the Northeast, Virginia Capes, Navy Cherry Point, Jacksonville, Key West and Gulf of Mexico
Range Complexes. In addition training activities that involve military expended materials would be
conducted within inland waters within and around Boston, Massachusetts; Earle, New Jersey; Delaware
Bay, Delaware; Narragansett, Rhode Island; Hampton Roads, Virginia; James River and tributaries; the
Lower Chesapeake Bay; Morehead City, North Carolina; Wilmington, North Carolina; Cooper River,
South Carolina; Savannah, Georgia; Kings Bay, Georgia; Mayport, Florida; Port Canaveral, Florida;
Tampa, Florida; Beaumont, Texas; and Corpus Christi, Texas. The model results presented in Appendix F
(Military Expended Material and Direct Strike Impact Analyses) estimate loggerhead sea turtle exposures
(as discussed above, as a conservative proxy for all sea turtles) during training activities in the Virginia
Capes and Jacksonville Range Complexes. Training activities could overlap with green, Kemp’s ridley, and
loggerhead turtles occupying these waters. Hawksbill turtles occur in these areas, but less frequently
than green, Kemp’s ridley, and loggerhead turtles. Leatherback turtles are more likely to be farther
offshore, in the open ocean, although in the summer they are known to forage in nearshore
environments in inland waters of Virginia and North Carolina. Military expended materials deposition
would be less concentrated in the Gulf of Mexico because of fewer activities that would expend
materials. All of these sea turtle species may occur within the Gulf of Mexico, but Kemp’s ridley and
green sea turtles are more abundant. The loggerhead turtle was used as a proxy for all sea turtle species
because this species has the highest off-shore density estimates, which would provide the most
conservative output results. Based on a worst-case scenario, the results indicate with a reasonable level
of certainty that sea turtles would not be struck by non-explosive practice munitions and expended
materials other than munitions. In the Virginia Capes Range Complex, the model estimates
approximately 0.08 exposures per year. In the Jacksonville Range Complex, the model estimates 0.03
strikes per year. As stated previously, for the purposes of modeling, only Virginia Capes and Jacksonville
Range Complexes were used because these two training areas would have the highest estimated
numbers and concentrations of military expended materials for each alternative, and would, thus,
provide a reasonable comparison for all other areas with fewer expended materials.
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Under Alternative 1, training activities will introduce exposure risk to military expended materials, which
would result in changes to a sea turtle’s behavior, growth, survival, annual reproductive success, lifetime
reproductive success (fitness), or species recruitment. Because of the low probability of an impact to an
individual sea turtle, a sufficient number of sea turtles would not be impacted to induce population-level
effects.
Navy training activities under Alternative 1 that involve military expended materials would occur within
loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Military expended materials would
not be released in marine habitats to the point where the physical and biological features that are
essential to habitat functions used during different life stages of loggerhead sea turtles would be
impacted.
Pursuant to the ESA, military expended materials released during training activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the potential of direct strike and disturbance from military expended materials). The Navy
will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of military
expended materials would not occur in critical habitat designations for the American Crocodile (Florida
Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, military expended materials would have no effect on
these designated critical habitats. Military expended materials would have no effect on loggerhead
critical habitat because the activities that would release military expended materials would not impact
any physical and biological features of the critical habitat designation.
Impacts from Military Expended Materials Under Alternative 1 for Testing Activities

Testing activities that involve military expended materials under Alternative 1 would primarily occur in
the Northeast, Virginia Capes, Navy Cherry Point, Jacksonville, Key West and Gulf of Mexico Range
Complexes within the Study Area. Other areas include the Naval Undersea Warfare Center, Newport
Testing Range; the South Florida Ocean Measurement Facility Testing Range; and Naval Surface Warfare
Center, Panama City Testing Range.
The results presented in Appendix F (Military Expended Material and Direct Strike Impact Analyses)
indicate a reasonable level of certainty that no sea turtles would be struck by military expended
materials. Based on a worst-case scenario, the results indicate with a reasonable level of certainty that
sea turtles would not be struck by non-explosive practice munitions and expended materials other than
munitions. In the Virginia Capes Range Complex, the model estimates approximately 0.03 exposures per
year. In the Jacksonville Range Complex, the model estimates 0.06 strikes per year. As mentioned
previously, the loggerhead turtle was used as a proxy for all sea turtle species because this species has
the highest off-shore density estimates, which would provide the most conservative modeling output
results. In addition, Virginia Capes Range Complex and Jacksonville Range Complex were the only areas
modeled because these two areas would have the highest concentration of military expended materials
from testing activities, again providing the most conservative modeling output results.
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Under Alternative 1, testing activities will introduce exposure risk to military expended materials, which
could result in changes to a sea turtle’s behavior, growth, survival, annual reproductive success, lifetime
reproductive success (fitness), or species recruitment. No impacts to individual sea turtles are expected;
therefore, no population level effects would result from testing activities under Alternative 1.
Navy testing activities under Alternative 1 that involve military expended materials would occur within
loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Military expended materials would
not be released in marine habitats to the point where the physical and biological features that are
essential to habitat functions used during different life stages of loggerhead sea turtles would be
impacted.
Pursuant to the ESA, military expended materials released during testing activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the potential of direct strike and disturbance from military expended materials). The Navy
will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of military
expended materials would not occur in critical habitat designations for the American Crocodile (Florida
Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, military expended materials would have no effect on
these designated critical habitats. Military expended materials would have no effect on loggerhead
critical habitat because the activities that would release military expended materials would not impact
any physical and biological features of the critical habitat designation.
3.8.3.4.3.2 Impacts from Military Expended Materials Under Alternative 2
Impacts from Military Expended Materials Under Alternative 2 for Training Activities

The locations of all training activities that involve military expended materials are the same under
Alternatives 1 and 2. In addition, the amounts of non-explosive practice munitions and materials other
than munitions expended annually and over five years would be the same under Alternatives 1 and 2.
While the number of targets expended annually within inland waters would be the same under
Alternatives 1 and 2, the five-year total would increase by 67 percent, however this category only
accounts for less than 0.001 percent of all military expended materials. The number of expendable
targets within offshore portions of the AFTT Study Area would increase by seven percent both annually
and over five years. Expended materials other than munitions would increase by 0.3 percent annually
and 0.4 percent over five years.
Probability analyses conducted for training activities under Alternative 2 yielded nearly identical
exposures compared to Alternative 1. Based on a worst-case scenario, the results indicate with a
reasonable level of certainty that sea turtles would not be struck by non-explosive practice munitions
and expended materials other than munitions. In the Virginia Capes Range Complex, the model
estimates approximately 0.08 exposures per year. In the Jacksonville Range Complex, the model
estimates 0.03 strikes per year. These results provide a high level of certainty that no sea turtles would
be struck by military expended materials under Alternative 2 training activities. In addition, the results
indicate that fractional increases in expendable targets and expended materials other than munitions
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proposed under Alternative 2 does not substantially increase the potential for direct strike to sea turtles.
Therefore, the associated impacts on sea turtles are expected to be identical to Alternative 1 as
presented in Section 3.8.3.4.3.1 (Impacts from Military Expended Materials Under Alternative 1) for
training activities.
Navy training activities under Alternative 2 that involve military expended materials would occur within
the loggerhead sea turtle’s designated critical habitat year round. The different use patterns of
loggerhead sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status
and Management). As with Alternative 1, military materials expended under Alternative 2 would not be
released in marine habitats to the point where the physical and biological features that are essential to
habitat functions used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, military expended materials released during training activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the potential of direct strike and disturbance from military expended materials). The Navy
will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of military
expended materials would not occur in critical habitat designations for the American Crocodile (Florida
Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, military expended materials would have no effect on
these designated critical habitats. Military expended materials would have no effect on loggerhead
critical habitat because the activities that would release military expended materials would not impact
any physical and biological features of the critical habitat designation.
Impacts from Military Expended Materials Under Alternative 2 for Testing Activities

The locations of all testing activities that involve military expended materials are the same under
Alternatives 1 and 2. In addition, the annual numbers of expendable targets would be the same under
Alternatives 1 and 2; however the five-year total would increase by 0.2 percent. The amounts of nonexplosive practice munitions would only increase by approximately 0.003 percent annually and by four
percent over five years. Similarly, expended materials other than munitions would only increase by 0.4
percent annually and by one percent over five years.
Probability analyses conducted for testing activities under Alternative 2 yielded nearly identical
exposures compared to Alternative 1. Based on a worst-case scenario, the results indicate with a
reasonable level of certainty that sea turtles would not be struck by non-explosive practice munitions
and expended materials other than munitions. In the Virginia Capes Range Complex, the model
estimates approximately 0.03 exposures per year. In the Jacksonville Range Complex, the model
estimates 0.06 strikes per year. These results provide a high level of certainty that no sea turtles would
be struck by military expended materials under Alternative 2 training activities. In addition, the results
indicate that fractional increases in expendable targets and expended materials other than munitions
proposed under Alternative 2 does not substantially increase the potential for direct strike to sea turtles.
Therefore, the associated impacts on sea turtles are expected to be identical to Alternative 1 as
presented in Section 3.8.3.4.3.1 (Impacts from Military Expended Materials Under Alternative 1) for
testing activities.
Navy testing activities under Alternative 2 that involve military expended materials would occur within
the loggerhead sea turtle’s designated critical habitat year round. The different use patterns of
loggerhead sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status
and Management). Military expended materials would not be released in marine habitats to the point
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where the physical and biological features that are essential to habitat functions used during different
life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, military expended materials released during testing activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the potential of direct strike and disturbance from military expended materials). The Navy
will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of military
expended materials would not occur in critical habitat designations for the American Crocodile (Florida
Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, military expended materials would have no effect on
these designated critical habitats. As with Alternative 1, military materials expended under Alternative 2
would have no effect on loggerhead critical habitat because the activities that would release military
expended materials would not impact any physical and biological features of the critical habitat
designation.
3.8.3.4.3.3 Impacts from Military Expended Materials Under the No Action Alternative
Impacts from Military Expended Materials Under the No Action Alternative for Training and
Testing Activities

Under the No Action Alternative, the Navy would not conduct the proposed training or testing activities
in the AFTT Study Area. Various physical disturbance and strike stressors (e.g., military expended
materials) would not be introduced into the marine environment. Therefore baseline conditions of the
existing environment would either remain unchanged or would improve slightly after cessation of
ongoing training and testing activities.
3.8.3.4.4 Impacts from Seafloor Devices
For a discussion of the types of activities that use seafloor devices refer to Appendix B (Activity Stressor
Matrices) and for a discussion on where they are used and how many exercises would occur under each
alternative, see Section 3.0.3.3.4.3 (Seafloor Devices). These include items placed on, dropped on or
moved along the seafloor such as mine shapes, anchor blocks, anchors, bottom-placed instruments, and
bottom-crawling unmanned underwater vehicles. The likelihood of any sea turtle species encountering
seafloor devices is considered low because these items are either stationary or move very slowly along
the bottom. A benthic-foraging sea turtle would likely avoid the seafloor device. In the unlikely event
that a sea turtle is in the vicinity of a seafloor device, the slow movement and stationary characteristics
of these devices would not be expected to physically disturb or alter natural behaviors of sea turtles. As
discussed in Section 3.8.3.4.3 (Impacts from Military Expended Material), objects falling through the
water column will slow in velocity as they sink toward the bottom and could be avoided by most sea
turtles. Therefore, these items do not pose a significant strike risk to sea turtles. The only seafloor device
used during training and testing activities that has the potential to strike a sea turtle at or near the
surface is an aircraft deployed mine shape, which is used during aerial mine laying activities. These
devices are identical to non-explosive practice bombs, therefore the analysis of the potential impacts
from those devices are covered in Section 3.8.3.4.3 (Impacts from Military Expended Materials) and are
not further analyzed in this section. Seafloor devices would not be used in crocodilian habitats;
therefore, crocodilians are not discussed further in the analysis for potential impacts of the use of
seafloor devices.
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3.8.3.4.4.1 Impacts from Seafloor Devices Under Alternative 1
Impacts from Seafloor Devices Under Alternative 1 for Training Activities

Offshore training activities that use seafloor devices under Alternative 1 would primarily occur in the
Virginia Capes Range Complex. Other locations include Navy Cherry Point, Jacksonville, Key West, and
Gulf of Mexico Range Complexes; and the Naval Surface Warfare Center, Panama City Testing Range. In
addition training activities that use seafloor devices would be conducted within inland waters including
and surrounding Boston, Massachusetts; Narragansett, Rhode Island; Earle, New Jersey; Delaware Bay,
Delaware; Wilmington, Delaware; Hampton Roads, Virginia, the Lower Chesapeake Bay; James River and
tributaries; York River; Morehead City, North Carolina; Cooper River, South Carolina; Savannah, Georgia;
Kings Bay, Georgia; Mayport, Florida; Port Canaveral, Florida; Tampa Florida; Beaumont, Texas; and
Corpus Christi, Texas.
Based on the analysis in Section 3.8.3.4.3.1 (Impacts from Military Expended Materials Under
Alternative 1) for training activities, there is a reasonable level of certainty that no sea turtles would be
struck by seafloor devices. The likelihood of a sea turtle encountering seafloor devices in benthic
foraging habitats is considered low because these items are either stationary or move very slowly along
the bottom. Seafloor devices are not likely to interfere with sea turtles resident to, or engaging in
migratory, reproductive, and feeding behaviors within the range complexes of the AFTT Study Area.
Further, seafloor devices would only impact sea turtle species that are foraging in benthic habitats (e.g.,
Kemp’s ridley, loggerhead, and green sea turtles). Any sea turtle species found in the Study Area can
occur at or near the surface in open-ocean and coastal areas, whether feeding or periodically surfacing
to breathe. Additionally, sea turtles in coastal habitats can occur near the bottom when foraging or
resting. Sea turtles encountering seafloor devices would likely to avoid them because of their slow
movement and visibility. Given the slow movement of seafloor devices, the effort expended by sea
turtles to avoid them will be minimal, temporary, and not have fitness consequences.
Navy training activities under Alternative 1 that use seafloor devices would occur within loggerhead sea
turtle designated critical habitat year round. In order to characterize different use patterns and
concentrations both seasonally and geographically, NMFS named five different habitat types that
comprise the critical habitat designation, which include nearshore reproductive habitat, winter habitats,
breeding habitats, constricted migratory habitats, and Sargassum habitat (National Marine Fisheries
Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of these habitat
types and supporting physical and biological factors. Seafloor devices would not be released in marine
habitats to the point where the physical and biological features that are essential to habitat functions
used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, training activities involving seafloor devices as described under Alternative 1 may
affect ESA-listed sea turtles and would have no effect on crocodilians. Seafloor devices would not be
released in critical habitat designations within the Study Area for the green sea turtle (Culebra Island),
hawksbill sea turtle (Mona Island and Monita Island), leatherback sea turtle (St. Croix Island), or
American crocodile (inland swamps and mangrove-lined bays of Florida Bay); therefore, seafloor devices
would have no effect on these critical habitat designations. Seafloor devices would be used in
loggerhead sea turtle critical habitat, but would have no effect on the nearshore reproductive habitat,
winter areas, breeding areas, migration corridors, or Sargassum habitats that are considered essential
for the North Atlantic loggerhead distinct population segment. The Navy will consult with NMFS as
required by section 7(a)(2) of the ESA in that regard.
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Impacts from Seafloor Devices Under Alternative 1 for Testing Activities

Testing activities that involve the use of seafloor devices under Alternative 1 would occur in the
Northeast, Virginia Capes, Navy Cherry Point, Jacksonville, Key West, and Gulf of Mexico Range
Complexes; Naval Undersea Warfare Center, Newport Testing Range; South Florida Ocean Measurement
Facility Testing Range; Naval Surface Warfare Center, Panama City Testing Range; and other AFTT areas.
Based on the analysis in Section 3.8.3.4.3.1 (Impacts from Military Expended Materials Under
Alternative 1) for testing activities, there is a reasonable level of certainty that no sea turtles would be
struck by seafloor devices. The likelihood of a sea turtle encountering seafloor devices in benthic
foraging habitats is considered low because these items are either stationary or move very slowly along
the bottom. Seafloor devices are not likely to interfere with sea turtles resident to, or engaging in
migratory, reproductive, and feeding behaviors within the range complexes of the AFTT Study Area.
Further, seafloor devices would only impact sea turtle species that are foraging in benthic habitats (e.g.,
Kemp’s ridley, loggerhead, and green sea turtles). Any sea turtle species found in the Study Area can
occur at or near the surface in open-ocean and coastal areas, whether feeding or periodically surfacing
to breathe. Additionally, sea turtles in coastal habitats can occur near the bottom when foraging or
resting. Sea turtles encountering seafloor devices are likely to behaviorally avoid them. Given the slow
movement of seafloor devices, the effort expended by sea turtles to avoid them will be minimal,
temporary, and not have fitness consequences.
Navy testing activities under Alternative 1 that use seafloor devices would occur within loggerhead sea
turtle designated critical habitat year round. In order to characterize different use patterns and
concentrations both seasonally and geographically, NMFS named five different habitat types that
comprise the critical habitat designation, which include nearshore reproductive habitat, winter habitats,
breeding habitats, constricted migratory habitats, and Sargassum habitat (National Marine Fisheries
Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of these habitat
types and supporting physical and biological factors. Seafloor devices would not be released in marine
habitats to the point where the physical and biological features that are essential to habitat functions
used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, the use of seafloor devices during training activities as described under Alternative
1 would have no effect on the American crocodile and may affect ESA-listed sea turtles (because of the
potential disturbance from the physical presence of seafloor devices). The Navy will consult with NMFS
as required by section 7(a)(2) of the ESA in that regard. Use of seafloor devices would not occur in
critical habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island),
hawksbill sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island);
therefore, use of seafloor devices would have no effect on these designated critical habitats. Use of
seafloor devices would have no effect on loggerhead critical habitat because the activities that use
seafloor devices would not impact any physical and biological features of the critical habitat designation.
3.8.3.4.4.2 Impacts from Seafloor Devices Under Alternative 2
Impacts from Seafloor Devices Under Alternative 2 for Training Activities

As stated in Section 3.0.3.3.4.3 (Seafloor Devices), the locations and annual number of training activities
that involve seafloor devices are the same under Alternatives 1 and 2; however the number of offshore
training activities over five years would increase by 0.04 percent and the number of training activities
within inland waters of the Study Area would increase by one percent over five years. Based on the
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analysis in Section 3.7.3.4.3.2 (Impacts from Seafloor Devices Under Alternative 1) for training activities,
there is a reasonable level of certainty that no sea turtles would be struck by seafloor devices.
Navy training activities under Alternative 2 that use seafloor devices would occur within the loggerhead
sea turtle’s designated critical habitat year round. The different use patterns of loggerhead sea turtles
within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and Management). As
with Alternative 1, seafloor devices under Alternative 2 would not be released in marine habitats to the
point where the physical and biological features that are essential to habitat functions used during
different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, the use of seafloor devices during training activities as described under Alternative
2 would have no effect on the American crocodile and may affect ESA-listed sea turtles (because of the
potential disturbance from the physical presence of seafloor devices). The Navy will consult with NMFS
as required by section 7(a)(2) of the ESA in that regard. Use of seafloor devices would not occur in
critical habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island),
hawksbill sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island);
therefore, use of seafloor devices would have no effect on these designated critical habitats. Use of
seafloor devices would have no effect on loggerhead critical habitat because the activities that use
seafloor devices would not impact any physical and biological features of the critical habitat designation.
Impacts from Seafloor Devices Under Alternative 2 for Testing Activities

As stated in Section 3.0.3.3.4.3 (Seafloor Devices) the location of testing activities that use seafloor
devices are the same under Alternatives 1 and 2; however the number of testing activities proposed
under Alternative 2 would increase by 0.5 percent annually and by approximately four percent over five
years. Based on the analysis in Section 3.8.3.4.3.2 (Impacts from Military Expended Materials Under
Alternative 2) for testing activities, there is a reasonable level of certainty that no sea turtles would be
struck by seafloor devices.
Navy testing activities under Alternative 2 that use seafloor devices would occur within the loggerhead
sea turtle’s designated critical habitat year round. The different use patterns of loggerhead sea turtles
within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and Management). As
with Alternative 1, seafloor devices under Alternative 2 would not be released in marine habitats to the
point where the physical and biological features that are essential to habitat functions used during
different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, the use of seafloor devices during testing activities as described under Alternative 2
would have no effect on the American crocodile and may affect ESA-listed sea turtles (because of the
potential disturbance from the physical presence of seafloor devices). The Navy will consult with NMFS
as required by section 7(a)(2) of the ESA in that regard. Use of seafloor devices would not occur in
critical habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island),
hawksbill sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island);
therefore, use of seafloor devices would have no effect on these designated critical habitats. Use of
seafloor devices would have no effect on loggerhead critical habitat because the activities that use
seafloor devices would not impact any physical and biological features of the critical habitat designation.
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3.8.3.4.4.3 Impacts from Seafloor Devices Under the No Action Alternative
Impacts from Seafloor Devices Under the No Action Alternative for Training and Testing Activities

Under the No Action Alternative, the Navy would not conduct the proposed training or testing activities
in the AFTT Study Area. Various physical disturbance and strike stressors (e.g., seafloor devices) would
not be introduced into the marine environment. Therefore, baseline conditions of the existing
environment would either remain unchanged or would improve slightly after cessation of ongoing
training and testing activities.
3.8.3.5 Entanglement Stressors
This section analyzes the potential entanglement impacts of the various types of expended materials
used by the Navy during training and testing activities within the Study Area. This analysis includes the
potential impacts from three types of military expended materials: (1) wires and cables (2)
decelerators/parachutes and (3) biodegradable polymers. The number and location of training and
testing exercises that involve the use of items that may pose an entanglement risk are provided in
Section 3.0.3.3.5 (Entanglement Stressors). General discussion of impacts can also be found in Section
3.0.3.6.4 (Conceptual Framework for Assessing Effects from Entanglement).
These materials could be encountered by and if encountered, may have the potential to entangle sea
turtles in the AFTT Study Area at the surface, in the water column, or along the seafloor. Because
expended materials that present entanglement risk to marine animals are not expended in crocodilian
habitats, and because it is reasonable to assume that military expended materials would not drift into
crocodilian habitats, entanglement stressors are not analyzed for potential impacts on the American
crocodile or American alligator. Risk factors for entanglement of sea turtles include animal size (and life
stage), sensory capabilities, and foraging methods. Most entanglements discussed in the literature are
attributable to sea turtle entrapments with fishing gear or other non-military materials that float or are
suspended at the surface. Entanglement events are difficult to detect from land or from a boat as they
may occur at considerable distances from shore and typically take place underwater. Juvenile turtles are
inherently less likely to be detected than larger adult sea turtles. The likelihood of witnessing an
entanglement event is therefore typically low. However, the properties and size of these military
expended materials, as described in Section 3.0.3.3.5 (Entanglement Stressors) and Section 3.0.3.6.4
(Conceptual Framework for Assessing Effects from Entanglement), makes entanglement unlikely.
3.8.3.5.1 Impacts from Wires and Cables
For a discussion of the types of activities that use wires and cables see Appendix B (Activity Stressor
Matrices) and for a discussion on where they are used and how many exercises would occur under each
alternative, see Section 3.0.3.3.5.1 (Wires and Cables). A sea turtle that becomes entangled in nets,
lines, ropes, or other foreign objects under water may suffer temporary hindrance to movement before
it frees itself or may remain entangled. The turtle may suffer minor injuries but recover fully, or it may
die as a result of the entanglement. The entanglement risk to sea turtles of these items are discussed
below.
Fiber optic cables are flexible cables that can range in size up to 3,000 m in length. Longer cables present
a higher likelihood of sea turtle interactions, and therefore present an increased risk of entanglement of
a sea turtle. Other factors that increase risk of sea turtle interactions with fiber optic cables include the
amount of time a fiber optic cable is in the same vicinity of a sea turtle; however, these cables will only
be within the water column during the activity and while they sink, the likelihood of a sea turtle
encountering and becoming entangled within the water column is extremely low. Fiber optic cables
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exhibit several physical qualities that reduce the risk of entanglement. Primarily, these cables are brittle
and break easily. Because of the physical properties of fiber optic material, the cable is brittle and easily
broken when kinked, twisted, or bent sharply. The cables are often designed with controlled buoyancy
to minimize the cable's effect on vehicle movement. The fiber optic cable would be suspended within
the water column during the activity, and then be expected to sink to the seafloor. Further, activities
that use fiber optic cables occur in deep waters. These factors reduce the likelihood that a fiber optic
cable would be in close proximity to a sea turtle—the cable is only buoyant during the training and
testing activity, and subsequently sinks after use to rest in benthic habitats. If the isobaths is greater
than the maximum benthic foraging ability (dive depth) of a sea turtle, then these cables would not
present an entanglement risk. For example, as discussed previously, leatherbacks may dive to depths
greater than 1,000 m in search of prey (e.g., jellyfish), while other species (e.g., loggerheads) may forage
in benthic habitats as deep as approximately 200 m, and juvenile sea turtles (e.g., green sea turtles)
resting and foraging in waters as deep as approximately 30 m (Hochscheid, 2014b; Rieth et al., 2011). In
addition, because of the physical properties of the fiber optic material, the cable is unlikely to entangle a
sea turtle body or appendage because the cable would likely break before an entangling loop would
form. If a loop did form around an appendage or sea turtle body, the cable would subsequently break
quickly on its own or in response to sea turtle movement. Therefore, fiber optic cables present an
entanglement risk to sea turtles, but it is unlikely that an entanglement event would occur and any
entanglement would be temporary (a few seconds) before the sea turtle could resume normal activities.
As noted in Section 3.8.2.1.5 (General Threats), entanglement by fishing gear is a serious global threat to
sea turtles. The various types of marine debris attributed to sea turtle entanglement (e.g., commercial
fishing gear, towed gear, stationary gear, or gillnets) have substantially higher (up to 500–2,000 lb.)
breaking strengths at their “weak links.” If fiber optic cables and fragments of cables sink to the seafloor
in an area where the bottom is calm, they would remain there undisturbed. In an area with bottom
currents or active tidal influence, the fiber optic strands may move along the seafloor, away from the
location in which they were expended and potentially into sea turtle benthic foraging habitats. Over
time, these strands may become covered by sediment in most areas or colonized by attaching and
encrusting organisms, which would further stabilize the material and reduce the potential for
reintroduction as an entanglement risk.
Similar to fiber optic cables discussed above, guidance wires may pose an entanglement threat to sea
turtles either in the water column or after the wire has settled to the seafloor. The Navy previously
analyzed the potential for entanglement of sea turtles by guidance wires and concluded that the
potential for entanglement is low (U.S. Department of the Navy, 1996). These conclusions have also
been carried forward in NMFS analyses of Navy training and testing activities (National Marine Fisheries
Service, 2013a). The likelihood of a sea turtle encountering and becoming entangled in a guidance wire
depends on several factors. With the exception of a chance encounter with the guidance wire while it is
sinking to the seafloor (at an estimated rate of 0.7 ft. per second), it is most likely that a sea turtle would
only encounter a guidance wire once it had settled on the seafloor. Since the guidance wire will only be
within the water column during the activity and while it sinks, the likelihood of a sea turtle encountering
and becoming entangled within the water column is extremely low. Guidance wires have a relatively low
tensile breaking strength; between 10 and 42 lb. and can be broken by hand (National Marine Fisheries
Service, 2008) in contrast with the rope or lines associated with commercial fishing activities. In
addition, any undispensed wire would be contained in the dispensers upon impact of the sonobuoy or
missile with the target. In addition, based on degradation times, the guidance wires would break down
within one to two years and therefore no longer pose an entanglement risk. As with fiber optic cables,
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guidance wire fragments may move with bottom currents or active tidal influence, and present an
enduring entanglement risk if the wires were moved into benthic foraging habitats. Subsequent
colonization by encrusting organisms, burying by sediment, and chemical breakdown of the copper
filament would further reduce the potential for reintroduction as an entanglement risk. The length of
the guidance wires varies, as described in Section 3.0.3.3.5.1 (Wires and Cables), but greater lengths
increase the likelihood that a sea turtle could become entangled. The behavior and feeding strategy of a
species can determine whether it may encounter items on the seafloor, where guidance wires will most
likely be available. There is potential for those species that feed on the seafloor to encounter guidance
wires and potentially become entangled; however, the relatively few guidance wires being expended
within the AFTT Study Area limits the potential for encounters.
Sonobuoys consist of a surface antenna and float unit and a subsurface hydrophone assembly unit. The
two units are attached through a thin-gauge, dual-conductor, hard draw copper strand wire, which is
then wrapped by a hollow rubber tubing or bungee in a spiral configuration. The tensile breaking
strength of the sonobuoy wire and rubber tubing is no more than 40 lb. The length of the sonobuoy wire
is housed in a plastic canister dispenser, which remains attached upon deployment. The length of cable
that extends out is no more than 1500 ft. and is dependent on the water depth and type of sonobuoy.
Attached to the sonobuoy wire is a kite-drogue and damper disk stabilizing system made of non-woven
nylon fabric. The nylon fabric is very thin and can be broken by hand. The sonobuoy wire runs through
the stabilizing system and leads to the hydrophone components. The hydrophone components may be
covered by thin plastic netting depending on type of sonobuoy. Each sonobuoy has a saltwater activated
polyurethane float that inflates when the sonobuoy is submerged and keeps the sonobuoy components
floating vertically in the water column below it. Sonobuoys remain suspended in the water column for
no more than 30 hours, after which they sink to the seafloor. Several factors reduce the likelihood of sea
turtle entanglement from sonobuoy components. The materials that present an entanglement risk in
sonobuoys are weak, and if wrapped around an adult or juvenile sea turtle, would likely break soon after
entanglement or break while bending into potentially entangling loops, although hatchlings would not
likely be able to escape entrapment if entangled. These materials, however, are only temporarily
buoyant and would begin sinking after use in an activity. The entanglement risk from these components
would only occur when a sea turtle and these components were in close proximity, which is only in the
water column. These materials would be expended in waters too deep for benthic foraging, so bottom
foraging sea turtles would not interact with these materials once they sink. Some sonobuoy
components, once they sink to the bottom, may be transported by bottom currents or active tidal
influence, and present an enduring entanglement risk. In the benthic environment, subsequent
colonization by encrusting organisms, burying by sediment, and chemical breakdown of the various
materials would further reduce the potential for reintroduction as an entanglement risk.
3.8.3.5.1.1 Impacts from Wires and Cables Under Alternative 1
Impacts from Wires and Cables Under Alternative 1 for Training Activities

Training activities under Alternative 1 would expend wires and cables within the Northeast, Virginia
Capes, Navy Cherry Point, Jacksonville, and Gulf of Mexico Range Complexes as well as other AFTT areas.
Wires would be expended in greatest concentration within the Jacksonville Range Complex which is
approximately 50,090 square nautical miles (NM2) resulting in one wire per 2 NM2 throughout the entire
Jacksonville Range Complex. Cables would be expended in the greatest concentration within the Virginia
Capes Range Complex, which is approximately 27,672 square NM2. As a result, there would one cable
per 36 NM2 throughout the entire Virginia Capes Range Complex per year if they were expended evenly
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throughout the area. It should be noted that wires and cables would be expended in offshore deep
water portions, and would not be an entanglement risk for sea turtles in inland waters.
Based on the numbers and geographic locations of their use, wires and cables pose a risk of
entanglement for all sea turtle species considered in this analysis. Any species of sea turtle that occurs in
the Study Area could at some time encounter expended cables or wires. The sink rates of cables and
wires would rule out the possibility of these drifting great distances into nearshore and coastal areas
where green, hawksbill, Kemp’s ridley, and loggerhead turtles are more likely to occur and feed on the
bottom. The leatherback is more likely to co-occur with these activities, given its preference for openocean habitats, but this species is known to forage on jellyfish at or near the surface. Hatchlings and
juveniles of some sea turtle species (e.g. greens and loggerheads), may occur in open-ocean habitats,
too. Under Alternative 1, exposure to cables and wires used in training activities may cause short-term
or long-term disturbance to an individual turtle because if a sea turtle were to become entangled in a
cable or wire, it could free itself, or the entanglement could lead to injury or death. Potential impacts of
exposure to cable or wire may result in changes to an individual’s behavior, growth, survival, annual
reproductive success, lifetime reproductive success (fitness), or species recruitment. However, cables
and wires are generally not expected to cause disturbance to sea turtles because of (1) the physical
characteristics of the cables and wires; (2) the behavior of the species, as sea turtles are unlikely to
become entangled in an object that is resting on the seafloor, and (3) the low concentrations of
expended wires and cables in the AFTT study area. Potential impacts of exposure to cables and wires are
not expected to result in population-level impacts.
Navy training activities under Alternative 1 that expend wires and cables would occur within loggerhead
sea turtle designated critical habitat year round. In order to characterize different use patterns and
concentrations both seasonally and geographically, NMFS named five different habitat types that
comprise the critical habitat designation, which include nearshore reproductive habitat, winter habitats,
breeding habitats, constricted migratory habitats, and Sargassum habitat (National Marine Fisheries
Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of these habitat
types and supporting physical and biological factors. Wires and cables would not be released in marine
habitats to the point where the physical and biological features that are essential to habitat functions
used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, wires and cables released during training activities as described under Alternative 1
would have no effect on the American crocodile and may affect ESA-listed sea turtles (because of the for
entanglement and disturbance from wires and cables). The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA in that regard. Release of wires and cables would not occur in critical habitat
designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill sea
turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, wires and
cables would have no effect on these designated critical habitats. Wires and cables would have no effect
on loggerhead critical habitat because the activities would not impact physical and biological features of
the critical habitat designation.
Impacts from Wires and Cables Under Alternative 1 for Testing Activities

Testing activities proposed under Alternative 1 would expend wires and cables primarily within the
Northeast, Virginia Capes, Navy Cherry Point, Jacksonville, Key West, and Gulf of Mexico Range
Complexes. Other locations include the Naval Undersea Warfare Center, Newport Testing Range; South
Florida Ocean Measurement Facility Testing Range; and the Naval Surface Warfare Center, Panama City
Testing Range in the AFTT Study Area. Wires would be expended with the greatest concentration in the
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Virginia Capes Range Complex, which is 27,672 NM2 in size. If expended evenly throughout the area,
there would be one wire per approximately 1 NM2. Fiber optic cables would be expended with greatest
concentration in the Naval Surface Warfare Center, Panama City Testing Range, which is 7,966 NM2 in
size, resulting in approximately one cable per 19 NM2 if expended evenly throughout the area.
Based on the numbers and geographic locations of their use, wires and cables pose a risk of
entanglement for all sea turtle species considered in this analysis. It should be noted that wires and
cables would be expended in offshore deep water portions, and would not be an entanglement risk for
sea turtles in inland waters. Any species of sea turtle that occurs in the Study Area could at some time
encounter expended cables or wires. The sink rates of cables and wires would rule out the possibility of
these drifting great distances into nearshore and coastal areas where green, hawksbill, Kemp’s ridley,
and loggerhead turtles are more likely to occur and feed on the bottom. The leatherback is more likely
to co-occur with these activities, given its preference for open-ocean habitats, but this species is known
to forage on jellyfish at or near the surface. Hatchlings and juveniles of some sea turtle species (e.g.
greens and loggerheads), may occur in open-ocean habitats, too. Under Alternative 1, exposure to
cables and wires used in testing activities may cause short-term or long-term disturbance to an
individual turtle because if a sea turtle were to become entangled in a cable or wire, it could free itself,
or the entanglement could lead to injury or death. Potential impacts of exposure to cable or wire may
result in changes to an individual’s behavior, growth, survival, annual reproductive success, lifetime
reproductive success (fitness), or species recruitment. However, cables and wires are generally not
expected to cause disturbance to sea turtles because of (1) the physical characteristics of the cables and
wires; (2) the behavior of the species, as sea turtles are unlikely to become entangled in an object that is
resting on the seafloor; and (3) the low numbers of wires and cables expended in the AFTT study area.
Potential impacts of exposure to cables and wires are not expected to result in population-level impacts.
Navy testing activities under Alternative 1 that expend wires and cables would occur within loggerhead
sea turtle designated critical habitat year round. In order to characterize different use patterns and
concentrations both seasonally and geographically, NMFS named five different habitat types that
comprise the critical habitat designation, which include nearshore reproductive habitat, winter habitats,
breeding habitats, constricted migratory habitats, and Sargassum habitat (National Marine Fisheries
Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of these habitat
types and supporting physical and biological factors. Wires and cables would not be released in marine
habitats to the point where the physical and biological features that are essential to habitat functions
used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, wires and cables released during testing activities as described under Alternative 1
would have no effect on the American crocodile and may affect ESA-listed sea turtles (because of the
potential entanglement and disturbance from wires and cables). The Navy will consult with the NMFS as
required by section 7(a)(2) of the ESA in that regard. Release of wires and cables would not occur in
critical habitat designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island),
hawksbill sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island);
therefore, wires and cables would have no effect on these designated critical habitats. Wires and cables
would have no effect on loggerhead critical habitat because the activities that would not impact physical
and biological features of the critical habitat designation.
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3.8.3.5.1.2 Impacts from Wires and Cables Under Alternative 2
Impacts from Wires and Cables Under Alternative 2 for Training Activities

The locations of training activities that expend wires and cables are the same under Alternatives 1 and 2.
Table 3.0-38 shows the number and location of wires and cables expended during proposed training
activities. The numbers of wires and cables would be the same for Alternative 2 as for Alternative 1
except for increased numbers of sonobuoy wires in the Gulf of Mexico Range Complex, as well as
increases in the number of bathythermograph wires in Northeast, Virginia Capes, Navy Cherry Point,
Jacksonville, and Gulf of Mexico Range Complexes. Overall, the number of wires (there would be no
increases in the number of fiber optic cables) expended during training activities would increase by
three percent annually and by four percent over five years. While the annual number of cables
expended during training activities is the same under Alternatives 1 and 2, there would be an
approximate 0.2 percent increase in the number of cables over five years. However, the differences in
species overlap and potential impacts from wires and cables on sea turtles during training activities
would not be discernible from those described for training activities in Section 3.8.3.4.6.1 (Alternative
1). It should be noted that wires and cables would be expended in offshore deep water portions, and
would not be an entanglement risk for sea turtles in inland waters. As with Alternative 1, the use of
wires and cables in training activities may cause short-term or long-term disturbance to an individual
turtle, because if a sea turtle were to become entangled in a cable or wire, it could free itself or the
entanglement could lead to injury or death. Potential impacts of exposure to cable or wire may result in
changes to an individual’s behavior, growth, survival, annual reproductive success, lifetime reproductive
success (fitness), or species recruitment. Potential impacts of exposure to cables and wires are not
expected to result in population-level impacts.
Navy training activities under Alternative 2 that expend wires and cables would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and
Management). As with Alternative 1, wires and cables used under Alternative 2 would not be released in
marine habitats to the point where the physical and biological features that are essential to habitat
functions used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, wires and cables released during training activities as described under Alternative 2
would have no effect on the American crocodile and may affect ESA-listed sea turtles (because of the for
entanglement and disturbance from wires and cables). The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA in that regard. Release of wires and cables would not occur in critical habitat
designations for the American Crocodile (Florida Bay), green sea turtle (Culebra Island), hawksbill sea
turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix Island); therefore, wires and
cables would have no effect on these designated critical habitats. Wires and cables would have no effect
on loggerhead critical habitat because the activities that would not impact physical and biological
features of the critical habitat designation.
Impacts from Wires and Cables Under Alternative 2 for Testing Activities

The locations of testing activities that expend wires and cables are the same under Alternatives 1 and 2.
Table 3.0-39 shows the number and location of wires and cables expended during proposed testing
activities. The numbers of wires and cables would be the same for Alternative 2 as for Alternative 1
except for increased numbers of fiber optic cables in the Northeast rang complexes and increases in
sonobuoy wires expended in the Northeast, Virginia Capes, Navy Cherry Point, and Jacksonville Range

3.8-146

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

Complexes. Overall, the number of wires and cables expended during testing activities would increase
by two percent annually and by seven percent over five years. The differences in species overlap and
potential impacts from cables and wires on sea turtles during testing activities would not be discernible
from those described for testing activities in Section 3.8.3.4.6.1 (Alternative 1). As with Alternative 1, the
use of wires and cables in testing activities may cause short-term or long-term disturbance to an
individual turtle, because if a sea turtle were to become entangled in a cable or wire, it could free itself
or the entanglement could lead to injury or death. Potential impacts of exposure to cable or wire may
result in changes to an individual’s behavior, growth, survival, annual reproductive success, lifetime
reproductive success (fitness), or species recruitment. Potential impacts of exposure to cables and wires
are not expected to result in population-level impacts.
Navy testing activities under Alternative 2 that expend wires and cables would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and
Management). as with Alternative 1, wires and cables used under Alternative 2 would not be released in
marine habitats to the point where the physical and biological features that are essential to habitat
functions used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, military expended materials released during testing activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles
(because of the potential entanglement and disturbance from wires and cables). The Navy will consult
with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of wires and cables would
not occur in critical habitat designations for the American Crocodile (Florida Bay), green sea turtle
(Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or leatherback sea turtle (St. Croix
Island); therefore, wires and cables would have no effect on these designated critical habitats. Wires
and cables would have no effect on loggerhead critical habitat because the activities that would not
impact physical and biological features of the critical habitat designation.
3.8.3.5.1.3 Impacts from Wires and Cables Under the No Action Alternative
Impacts from Wires and Cables Under the No Action Alternative for Training and Testing Activities

Under the No Action Alternative, the Navy would not conduct the proposed training or testing activities
in the AFTT Study Area. Various entanglement stressors (e.g., wires and cables) would not be introduced
into the marine environment. Therefore, baseline conditions of the existing environment would either
remain unchanged or would improve slightly after cessation of ongoing training and testing activities.
3.8.3.5.2 Impacts from Decelerators/Parachutes
Refer to Section 3.0.3.3.5.2 (Decelerators/Parachutes) provides the number of training and testing
exercises that involve the use of decelerators/parachutes and the geographic areas where they would
be expended. Training and testing activities that introduce decelerators/parachutes into the water
column can occur anywhere in the AFTT Study Area and may pose an entanglement risk to sea turtles.
Potential impacts from decelerators/parachutes as ingestion stressors to sea turtles are discussed in
Section 3.8.3.6.2.1 (Impacts from Military Expended Materials Other Than Munitions).
As described in Section 3.0.3.3.5.2 (Decelerators/Parachutes), decelerators/parachutes used during the
proposed activities range in size from 18 in. up to 19 ft. in diameter. The vast majority of expended
decelerators/parachutes are small (18 in.), cruciform shaped, and are used with sonobuoys. Illumination
flares use large parachutes, up to 19 ft. in diameter. Decelerators/parachutes have short attachment
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cords and upon water impact may remain at the surface for 5-15 seconds before it sinks to the seafloor,
where it becomes flattened. Sonobuoy decelerators/parachutes are designed to sink within 15 minutes,
but the rate of sinking depends upon sea conditions and the shape of the decelerator/parachute, and
the duration of the descent would depend on the water depth. While in the water column, a sea turtle is
less likely to become entangled because the decelerator/parachute would have to land directly on the
turtle, or the turtle would have to swim into the decelerator/parachute before it sank. Prior to reaching
the seafloor, it could be carried along in a current, or snagged on a hard structure near the bottom.
Conversely, it could settle to the bottom, where it would be buried by sediment in most soft bottom
areas or colonized by attaching and encrusting organisms, which would further stabilize the material and
reduce the potential for reintroduction as an entanglement risk. Decelerators/parachutes or
decelerator/parachute lines may be a risk for sea turtles to become entangled, particularly while at the
surface. A sea turtle would have to surface to breathe or grab prey from under the
decelerator/parachute and swim into the decelerator/parachute or its lines.
If bottom currents are present, the canopy may billow and pose an entanglement threat to sea turtles
that feed in benthic habitats (i.e., green, Kemp’s ridley, and loggerhead sea turtles). Bottom-feeding sea
turtles tend to forage in nearshore areas rather than offshore, where these decelerators/parachutes are
used; therefore, sea turtles are not likely to encounter decelerators/parachutes once they reach the
seafloor, although hatchlings would not likely be able to escape entrapment if they became entangled in
a decelerator/parachute. The potential for a sea turtle to encounter an expended decelerator/parachute
at the surface or in the water column is extremely low, and is even less probable at the seafloor, given
the general improbability of a sea turtle being near the deployed decelerator/parachute, as well as the
general behavior of sea turtles. Depending on how quickly the decelerator/parachute may degrade, the
risk may increase with time if the decelerator/parachute remains intact or if underwater currents delay
settling of the decelerator/parachute on the seafloor (where they would likely be covered by sediment
and encrusted). Factors that may influence degradation times include exposure to ultraviolet radiation
and the extent of physical damage of the decelerator/parachute on the water’s surface, as well as water
temperature and sinking depth. It should be noted that no known instances of sea turtle entanglement
with a decelerator/parachute assembly have been reported.
3.8.3.5.2.1 Impacts from Decelerators/Parachutes Under Alternative 1
Impacts from Decelerators/Parachutes Under Alternative 1 for Training Activities

Training activities under Alternative 1 would expend decelerators/parachutes within the Northeast,
Virginia Capes, Navy Cherry Point, Jacksonville, and Key West Range Complexes, along with other areas
outside the Range Complexes within the AFTT Study Area. The area with the greatest concentration of
expended decelerators/parachutes would be within the Jacksonville Range Complex, where one
parachute would be expended per 2 NM2, if evenly distributed throughout the area. It should be noted
that decelerators/parachutes would be expended in offshore deep water portions, and would not be an
entanglement risk for sea turtles in inland waters. Based on the numbers and geographic locations of
their use, decelerators/parachutes pose a risk of entanglement for all sea turtle species considered in
this analysis. Any species of sea turtle that occurs in the Study Area could at some time encounter an
expended decelerator/parachute. The sink rates of a decelerator/parachute assembly would rule out
the possibility of these drifting great distances into nearshore and coastal areas where green, hawksbill,
Kemp’s ridley, and loggerhead turtles are more likely to occur and feed on the bottom. The leatherback
is more likely to co-occur with these activities, given its preference for open-ocean habitats, but this
species is known to forage on jellyfish at or near the surface. Early juveniles and hatchlings of other sea
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turtle species (e.g., green sea turtles and loggerheads) may also co-occur with these activities, as well.
Under Alternative 1, exposure to decelerators/parachutes used in training activities may cause shortterm or long-term disturbance to an individual turtle, because if a sea turtle were to become entangled
in a decelerator/parachute, it could free itself, or the entanglement could lead to injury or death.
Potential impacts of exposure to decelerator/parachute may result in changes to an individual’s
behavior, growth, survival, annual reproductive success, lifetime reproductive success (fitness), or
species recruitment. However, decelerators are generally not expected to cause disturbance to sea
turtles because the decelerator/parachute would have to land directly on an animal, or an animal would
have to swim into it before it sinks. It is possible that a benthic feeding sea turtle could become
entangled when foraging in areas where decelerators/parachutes have settled on the seafloor. For
example, if bottom currents are present, the canopy may temporarily billow and pose a greater
entanglement threat.
Navy training activities under Alternative 1 that expend decelerators/parachutes would occur within
loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Decelerators/parachutes would not
be released in marine habitats to the point where the physical and biological features essential to
habitat functions used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, decelerators/parachutes released during training activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles. The
Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of
decelerators/parachutes would not occur in critical habitat designations for the American Crocodile
(Florida Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, decelerators/parachutes would have no effect on
these designated critical habitats. Decelerators/parachutes would have no effect on loggerhead critical
habitat because the activities that use decelerators/parachutes would not impact any physical and
biological features of the critical habitat designation.
Impacts from Decelerators/Parachutes Under Alternative 1 for Testing Activities

Testing activities proposed under Alternative 1 would expend decelerators/parachutes primarily within
the Northeast, Virginia Capes, Navy Cherry Point, Jacksonville, Key West, and Gulf of Mexico Range
Complexes. Other locations include the Naval Undersea Warfare Center Newport Testing Range; South
Florida Ocean Measurement Facility Testing Range; and the Naval Surface Warfare Center, Panama City
Testing Range. Decelerators/parachutes would be expended with greatest concentration in the Virginia
Capes Range Complex; approximately one decelerator/parachute would be expended per 3 NM2, if
evenly distributed throughout the area. The leatherback is more likely to co-occur with these activities,
given its preference for open-ocean habitats, but this species is known to forage on jellyfish at or near
the surface. Early juveniles and hatchlings of other sea turtle species (e.g., green sea turtles and
loggerheads) may also co-occur with these activities, as well. Based on the number of
decelerators/parachutes expended under Alternative 1 testing activities, the small footprint of impact,
and the low likelihood of a decelerator/parachute landing directly on a sea turtle, adverse impacts on
sea turtles are discountable (unlikely to occur). While entanglement is a serious stressor for sea turtles
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from a wide range of debris in the ocean, decelerators/parachutes used during military testing activities
are an unlikely source.
Navy testing activities under Alternative 1 that expend decelerators/parachutes would occur within
loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Decelerators/parachutes would not
be released in marine habitats to the point where the physical and biological features essential to
habitat functions used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, decelerators/parachutes released during testing activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles. The
Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of
decelerators/parachutes would not occur in critical habitat designations for the American Crocodile
(Florida Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, decelerators/parachutes would have no effect on
loggerhead critical habitat because the activities that use decelerators/parachutes would not impact
physical and biological features of the critical habitat designation.
3.8.3.5.2.2 Impacts from Decelerators/Parachutes Under Alternative 2
Impacts from Decelerators/Parachutes Under Alternative 2 for Training Activities

The annual numbers of decelerators/parachutes expended during training activities within the
Northeast, Virginia Capes, Navy Cherry Point, Jacksonville, and Key West Range Complexes and other
AFTT areas are identical for Alternatives 1 and 2. However, testing activities that expend
decelerators/parachutes would also occur within the Gulf of Mexico Range Complex under Alternative 2.
The concentration of decelerators/parachutes released in the Gulf of Mexico Range Complex would be
low; approximately one decelerator/parachute per 31 NM2 if expended evenly throughout the area. In
addition, there would be a three percent increase in the total number of expended
decelerators/parachutes over five years across all range complexes mentioned above. This level of
increase is not expected to substantially increase the risk of entanglement to sea turtles. Potential
impacts from training activities that expend decelerators/parachutes under Alternative 2 would be the
same as what was presented in Section 3.8.3.5.2.1 (Impacts from Decelerators/Parachutes Under
Alternative 1) for training activities. Therefore, the Navy anticipates that no sea turtles would become
entangled in decelerators/parachutes from training activities under Alternative 2.
Navy training activities under Alternative 2 that expend decelerators/parachutes would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and
Management). As with Alternative 1, decelerators/parachutes under Alternative 2 would not be
released in marine habitats to the point where the physical and biological features essential to habitat
functions used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, decelerators/parachutes released during training activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles. The
Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of
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decelerators/parachutes would not occur in critical habitat designations for the American Crocodile
(Florida Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, decelerators/parachutes would have no effect on
these designated critical habitats. Decelerators/parachutes would have no effect on loggerhead critical
habitat because the activities that use decelerators/parachutes would not impact any physical and
biological features of the critical habitat designation.
Impacts from Decelerators/Parachutes Under Alternative 2 for Testing Activities

The locations of testing activities that expend decelerators/parachutes are the same under Alternatives
1 and 2. However the total number of decelerators/parachutes expended during testing activities would
increase by approximately two percent annually and by eight percent over five years. This level of
increase is not expected to appreciably increase the risk of entanglement to sea turtles that occur in
these areas. Potential impacts from testing activities that expend decelerators/parachutes presented in
Section 3.8.3.5.2.1 (Impacts from Decelerators/Parachutes Under Alternative 1) for testing activities
would be applicable to testing activities under Alternative 2. Therefore, the Navy anticipates that no sea
turtles would become entangled in decelerators/parachutes.
Navy testing activities under Alternative 2 that expend decelerators/parachutes would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed in Section 3.8.2.2.4.1 (Status and
Management). As with Alternative 1, decelerators/parachutes under Alternative 2 would not be
released in marine habitats to the point where the physical and biological features essential to habitat
functions used during different life stages of loggerhead sea turtles would be impacted.
Pursuant to the ESA, decelerators/parachutes released during testing activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles. The
Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of
decelerators/parachutes would not occur in critical habitat designations for the American Crocodile
(Florida Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, decelerators/parachutes would have no effect on
loggerhead critical habitat because the activities that use decelerators/parachutes would not impact
physical and biological features of the critical habitat designation.
3.8.3.5.2.3 Impacts from Decelerators/parachutes Under the No Action Alternative
Impacts from Decelerators/parachutes Under the No Action Alternative for Training and Testing
Activities

Under the No Action Alternative, the Navy would not conduct the proposed training or testing activities
in the AFTT Study Area. Various entanglement stressors (e.g., decelerators/parachutes) would not be
introduced into the marine environment. Therefore baseline conditions of the existing environment
would either remain unchanged or would improve slightly after cessation of ongoing training and testing
activities.
3.8.3.5.3 Impacts from Biodegradable Polymer
For a discussion of the types of activities that use biodegradable polymers see Appendix B (Activity
Stressor Matrices) and for a discussion on where they are used and how many activities would occur
under each alternative, see Section 3.0.3.3.5.3 (Biodegradable Polymer). Navy activities that involve
vessel entanglement systems include the development of the biodegradable polymer and would be
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associated with testing activities in the AFTT Study Area. As indicated by its name, vessel entanglement
systems that make use of biodegradable polymers are designed to entangle the propellers of in-water
vessels, which would significantly slow and potentially stop the advance of the vessel. A biodegradable
polymer is a high molecular weight polymer that degrades to smaller compounds as a result of
microorganisms and enzymes The rate of biodegradation could vary from hours to years and the type of
small molecules formed during degradation can range from complex to simple products, depending on
whether the polymers are natural or synthetic (Karlsson & Albertsson, 1998). Based on the constituents
of the biodegradable polymer the Navy proposes to use, it is anticipated that the material will
breakdown into small pieces within a few days to weeks. This will breakdown further and dissolve into
the water column within weeks to a few months. The final products which are all environmentally
benign will be dispersed quickly to undetectable concentrations. Unlike other entanglement stressors,
biodegradable polymers only retain their strength for a relatively short period of time, therefore the
potential for entanglement by a sea turtle would be limited. Furthermore the longer the biodegradable
polymer remains in the water, the weaker it becomes making it more brittle and likely to break. A sea
turtle would have to encounter the biodegradable polymer immediately after it was expended for it to
be a potential entanglement risk. If an animal were to encounter the polymer a few hours after it was
expended, it is very likely that it would break easily and would no longer be an entanglement stressor.
Hatchlings, however, would not likely be able to escape entrapment if they became entangled in a
biodegradable polymer if entanglement occurred. Biodegradable polymers would only be a risk to
hatchlings while the biodegradable polymer retained its tensile strength. As stated above for larger life
stages, this is likely in the timeframe of a few hours after expending, but for hatchlings, a lower tensile
strength would be required; therefore, the risk to hatchlings would extend over weeks. Due to the wide
dispersion and low numbers of biodegradable polymers, there is a low likelihood of hatchlings
interacting with biodegradable polymers while they are an entanglement risk. Impacts from
Biodegradable Polymer Under Alternative 1.
Impacts from Biodegradable Polymer Under Alternative 1 for Training Activities

Biodegradable polymers would not be used during Navy training activities under Alternative 1.
Impacts from Biodegradable Polymer Under Alternative 1 for Testing Activities

Testing activities under Alternative 1 that use biodegradable polymers would be conducted within the
Virginia Capes, Jacksonville, Key West, and Gulf of Mexico Range Complexes, as well as the Naval
Undersea Warfare Division, Newport Testing Range. The number of testing activities involving
biodegradable polymers conducted in these areas is relatively low, as shown in Table 3.0-40 (Activities
Including Biodegradable Polymers during Testing Activities). Based on the small levels of activity, the
concentration of these items being expended throughout these areas is likewise considered low and the
Navy does not anticipate that any sea turtles would become entangled with biodegradable polymers.
Navy testing activities under Alternative 1 that expend biodegradable polymers would occur within
loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Biodegradable polymers would not be
released in marine habitats to the point where the physical and biological features essential to habitat
functions used during different life stages of loggerhead sea turtles would be impacted.
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Pursuant to the ESA, biodegradable polymers released during training activities as described under
Alternative 1 would have no effect on the American crocodile and may affect ESA-listed sea turtles. The
Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of
biodegradable polymers would not occur in critical habitat designations for the American Crocodile
(Florida Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, biodegradable polymers would have no effect on
these designated critical habitats. Biodegradable polymers would have no effect on loggerhead critical
habitat because the activities that use biodegradable polymers would not impact any physical and
biological features of the critical habitat designation.
3.8.3.5.3.1 Impacts from Biodegradable Polymer Under Alternative 2
Impacts from Biodegradable Polymer Under Alternative 2 for Training Activities

Biodegradable polymers would not be used during Navy training activities under Alternative 2.
Impacts from Biodegradable Polymer Under Alternative 2 for Testing Activities

The location and number of testing activities that expend biodegradable polymers under Alternative 2
would be identical to what is proposed under Alternative 1. The analysis presented in Section 3.8.3.5.3.1
(Impacts from Biodegradable Polymer Under Alternative 1) for testing activities would also apply to
Alternative 2.
Navy testing activities under Alternative 2 that expend biodegradable polymers would occur within the
loggerhead sea turtle’s designated critical habitat year round. The different use patterns of loggerhead
sea turtles within the critical habitat designation are discussed above under Alternative 1. Biodegradable
polymers would not be released in marine habitats to the point where the physical and biological
features essential to habitat functions used during different life stages of loggerhead sea turtles would
be impacted.
Pursuant to the ESA, biodegradable polymers released during training activities as described under
Alternative 2 would have no effect on the American crocodile and may affect ESA-listed sea turtles. The
Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard. Release of
biodegradable polymers would not occur in critical habitat designations for the American Crocodile
(Florida Bay), green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and Monita Island), or
leatherback sea turtle (St. Croix Island); therefore, biodegradable polymers would have no effect on
these designated critical habitats. As with Alternative 1, biodegradable polymers under Alternative 2
would have no effect on loggerhead critical habitat because the activities that use biodegradable
polymers would not impact any physical and biological features of the critical habitat designation.
3.8.3.5.3.2 Impacts from Biodegradable Polymer Under the No Action Alternative
Impacts from Biodegradable Polymer Under the No Action Alternative for Training and Testing
Activities

Under the No Action Alternative, the Navy would not conduct the proposed testing activities in the AFTT
Study Area. Biodegradable polymer use is not a part of ongoing Navy activities in the Study Area and this
entanglement stressor would not be introduced into the marine environment under the No Action
Alternative. Therefore no change in baseline conditions of the existing environment would occur.
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3.8.3.6 Ingestion Stressors
This section analyzes the potential impacts of the various types of ingestion stressors used during
training and testing activities within the Study Area. This analysis includes the potential impacts from the
following types of military expended materials: non-explosive practice munitions (small- and mediumcaliber), fragments from high-explosives, fragments from targets, chaff, flare casings (including plastic
end caps and pistons), decelerators/parachutes, and biodegradable polymers. For a discussion on the
types of activities that use these materials refer to Appendix B (Activity Stressor Matrices) and for a
discussion on where they are used and how many activities would occur under each alternative, see
Section 3.0.3.3.6 (Ingestion Stressors). General discussion of impacts can also be found in Section
3.0.3.6.5 (Conceptual Framework for Assessing Effects from Ingestion). The American alligator and the
American crocodile do not occur where materials that are an ingestion risk would be expended;
therefore, these two species are not analyzed further in this analysis.
The potential impacts from ingesting these materials is dependent upon the probability of the animal
encountering these items in their environment, which is primarily contingent on where the items are
expended and how a sea turtle feeds. Sea turtles commonly mistake debris for prey. Recent
observations and studies on sea turtle ingestion of non-prey items are summarized in Section 3.8.2.1.5.1
(Water Quality). The risk is prolific throughout sea turtle habitats, and ingestion of expended materials
by sea turtles could occur in all large marine ecosystems and open ocean areas and can occur at the
surface, in the water column, or at the seafloor, depending on the size and buoyancy of the expended
object and the feeding behavior of the turtle. Susceptibility of sea turtles to ingestion risk is a factor of
the life-stage of the individual sea turtle, foraging habits of the species, the location of the item within
the water column, and the type of debris. For example, floating material could be eaten by turtles such
as leatherbacks, juveniles, and hatchlings of all species that feed at or near the water surface, while
materials that sink to the seafloor pose a risk to bottom-feeding turtles such as loggerheads. The variety
of items eaten by juvenile and hatchling sea turtles of all species and adult leatherbacks that feed are
prone to ingesting non-prey items (Fujiwara & Caswell, 2001; Hardest & Wilcox, 2017; Mitchelmore et
al., 2017; Schuyler et al., 2014b; Schuyler et al., 2016).
The consequences of ingestion could range from temporary and inconsequential to long-term physical
stress or even death. Ingestion of these items may not be directly lethal; however, ingestion of plastic
and other fragments can restrict food intake and have sublethal impacts caused by reduced nutrient
intake (McCauley & Bjorndal, 1999). Poor nutrient intake can lead to decreased growth rates, depleted
energy, reduced reproduction, and decreased survivorship. These long-term sublethal effects may lead
to population-level impacts, but this is difficult to assess because the affected individuals remain at sea
and the trends may only arise after several generations have passed. Schuyler et al. (2014a) determined
that most sea turtles at some point will ingest some amount of debris. Because bottom-feeding occurs
in nearshore areas, materials that sink to the seafloor in the open ocean are less likely to be ingested
due to their location. While these depths may be within the diving capabilities of most sea turtle species,
especially leatherback sea turtles, bottom foraging species (i.e., greens, hawksbills, Kemp’s ridleys, and
loggerheads) are more likely to forage in the shallower waters less than 100 m in depth. This overlaps
with only a small portion of the depth range at which munitions are expended.
3.8.3.6.1 Impacts from Military Expended Material- Munitions
Many different types of explosive and non-explosive practice munitions are expended at sea during
training and testing activities. Types of non-explosive practice munitions generally include projectiles,
missiles, and bombs. Of these, only small- or medium-caliber projectiles would be small enough for a sea
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turtle to ingest. Small- and medium-caliber projectiles include all sizes up to and including
2.25 in. (57 mm) in diameter. These solid metal materials would quickly move through the water column
and settle to the seafloor. Ingestion of non-explosive practice munitions is not expected to occur in the
water column because the munitions sink quickly. Instead, they are most likely to be encountered by
species that forage on the bottom. Types of high-explosive munitions that can result in fragments
include demolition charges, projectiles, missiles, and bombs. Fragments would result from fractures in
the munitions casing and would vary in size depending on the size of the net explosive weight and
munitions type; however, typical sizes of fragments are unknown. These solid metal materials would
quickly move through the water column and settle to the seafloor; therefore, ingestion is not expected
by most species. Fragments are primarily encountered by species that forage on the bottom. Other
munitions and munitions fragments such large-caliber projectiles or intact training and testing bombs
are too large for sea turtles to consume.
Sublethal effects due to ingestion of munitions used in training and testing activities may cause shortterm or long-term disturbance to an individual turtle because: (1) if a sea turtle were to incidentally
ingest and swallow a projectile or solid metal high-explosive fragment, it could potentially disrupt its
feeding behavior or digestive processes; and (2) if the item is particularly large in proportion to the
turtle ingesting it, the item could become permanently encapsulated by the stomach lining, with a rare
chance that this could impede the turtle’s ability to feed or take in nutrients. Potential impacts of
exposure to munitions may result in changes to an individual’s behavior, growth, survival, annual
reproductive success, lifetime reproductive success (fitness), or species recruitment. In open ocean
environments, munitions used in training activities are generally not expected to cause disturbance to
sea turtles because: (1) sea turtles are not expected to encounter most small- and medium-caliber
projectiles or high-explosive fragments on the seafloor because of the depth at which these would be
expended; and (2) in some cases, a turtle would likely pass the projectile through their digestive tract
and expel the item without impacting the individual. For example, Schuyler et al. (2014b) noted that less
than 10 percent of sea turtles (out of a sample size of 454 turtles) that ingested a wide range of debris
suffered mortality, and 4 percent of a turtles necropsied were killed by plastics ingestion (out of a
sample size of 1,106 necropsied turtles). Because green, loggerhead, Kemp’s ridley, and hawksbill turtles
feed along the seafloor, they are more likely to encounter munitions of ingestible size that settle on the
bottom than leatherbacks that primarily feed at the surface and in the water column. Furthermore,
these four species typically use nearshore feeding areas, while leatherbacks are more likely to feed in
the open ocean. Given the very low probability of a leatherback encountering and ingesting materials on
the seafloor, this analysis will focus on green, loggerhead, Kemp’s ridley, and hawksbill turtles and
ingestible materials expended nearshore, within range complexes and testing ranges. In inland waters,
however, training and testing activities would expend small caliber munitions shells into waters, and if
they overlapped with benthic foraging of sea turtles, present a higher risk of ingestion. A discussion of
the types, numbers, and locations of activities using these devices under each alternative is presented in
Sections 3.0.3.3.6.1 (Non-Explosive Practice Munitions) and 3.0.3.3.6.2 (Fragments from High-Explosive
Munitions).
3.8.3.6.1.1 Impacts from Military Expended Materials- Munitions Under Alternative 1
Impacts from Military Expended Materials – Munitions Under Alternative 1 for Training Activities

As discussed in Section 3.0.3.3.6 (Ingestion Stressors), offshore training activities involving non-explosive
practice munitions and high-explosive munitions fragments would occur within the Northeast, Virginia
Capes, Navy Cherry Point, Jacksonville, Key West, and Gulf of Mexico Range Complexes, as well as other
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AFTT areas outside of the range complexes. In addition, training activities that expend non-explosive
practice munitions and high-explosive munitions fragments would occur within inland waters including
and surrounding Narragansett, Rhode Island; James River and tributaries; the Lower Chesapeake Bay;
Cooper River, South Carolina; and Port Canaveral, Florida.
In open ocean waters and near shore habitats, the amount of non-explosive practice munitions and
high-explosive munitions fragments that an individual sea turtle would encounter is generally low based
on the patchy distribution of both the projectiles and sea turtle feeding habits. In inland waters, training
activities would concentrate small-caliber shell casings in areas that may potentially overly benthic
foraging areas (e.g., Lower Chesapeake Bay, Cooper River, Port Canaveral). In addition, a sea turtle
would not likely ingest every projectile it encountered. Furthermore, a sea turtle may attempt to ingest
a projectile or fragment and then reject it when it realizes it is not a food item. Therefore, potential
impacts of non-explosive practice munitions and fragments ingestion would be limited to the unlikely
event in which a sea turtle might suffer a negative response from ingesting an item that becomes
embedded in tissue or is too large to be passed through the digestive system. The Navy considers the
likelihood of this occurring to be very low.
Navy training activities under Alternative 1 would expend potentially ingestible munitions and fragments
within loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Ingestion stressors introduced by
munitions and fragments would have no pathway to impact the physical and biological features that
comprise loggerhead critical habitat.
Pursuant to the ESA, training activities that expend potentially ingestible munitions and fragments as
described under Alternative 1 may affect ESA-listed sea turtles and would have no effect on crocodilians.
Potentially ingestible munitions and fragments would not be released in critical habitat designations
within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
mangrove-lined bays of Florida Bay) and would not likely drift into these areas because of their sink
rates and incorporation into benthic substrates; therefore, potentially ingestible munitions and
fragments would have no effect on these critical habitat designations. Potentially ingestible munitions
and fragments would be used in loggerhead sea turtle critical habitat, but would have no effect on the
nearshore reproductive habitat, winter areas, breeding areas, migration corridors, or Sargassum
habitats that are considered essential for the North Atlantic loggerhead distinct population segment.
The Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard.
Impacts from Military Expended Materials – Munitions Under Alternative 1 for Testing Activities

As discussed in Section 3.0.3.3.6 (Ingestion Stressors), testing activities involving non-explosive practice
munitions and high-explosive munitions fragments would be expended within the Northeast, Virginia
Capes, Navy Cherry Point, Jacksonville, Key West, and Gulf of Mexico Range Complexes, as well as the
Naval Undersea Warfare Center Newport Testing Range, the South Florida Ocean Measurement Facility,
and the Naval Surface Warfare Center Panama City Testing Range. No testing activities would release
munitions or fragments in inland waters.
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The amount of non-explosive practice munitions and high-explosive munitions fragments that an
individual sea turtle would encounter is generally low based on the patchy distribution of both the
projectiles and a sea turtle’s feeding habitat. In addition, a sea turtle would not likely ingest every
projectile it encountered. Furthermore, a sea turtle may attempt to ingest a projectile and then reject it
when it realizes it is not a food item. Therefore, potential impacts of non-explosive practice munitions
ingestion would be limited to the unlikely event in which a sea turtle might suffer a negative response
from ingesting an item that becomes embedded in tissue or is too large to be passed through the
digestive system. As with the analysis for training activities, the Navy considers the potential for
ingestion of munitions and fragments to be low.
Navy testing activities under Alternative 1 would expend potentially ingestible munitions and fragments
within loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Ingestion stressors introduced by
munitions and fragments would have no pathway to impact the physical and biological features that
comprise loggerhead critical habitat.
Pursuant to the ESA, testing activities that expend potentially ingestible munitions and fragments as
described under Alternative 1 may affect ESA-listed sea turtles and would have no effect on crocodilians.
Potentially ingestible munitions and fragments would not be released in critical habitat designations
within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
mangrove-lined bays of Florida Bay) and would not likely drift into these areas because of their sink
rates and incorporation into benthic substrates; therefore, potentially ingestible munitions and
fragments would have no effect on these critical habitat designations. Potentially ingestible munitions
and fragments would be used in loggerhead sea turtle critical habitat, but would have no effect on the
nearshore reproductive habitat, winter areas, breeding areas, migration corridors, or Sargassum
habitats that are considered essential for the North Atlantic loggerhead distinct population segment.
The Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard.
3.8.3.6.1.2 Impacts from Military Expended Materials- Munitions Under Alternative 2
Impacts from Military Expended Materials – Munitions Under Alternative 2 for Training Activities

The locations training activities that expend non-explosive practice munitions and high-explosive
munition fragments are the same under Alternatives 1 and 2. In addition, the number of non-explosive
practice munitions expended annually and over five years would be identical under Alternatives 1 and 2.
While the annual number of high-explosive munition fragments would not change under Alternative 2,
there would be a very slight increase (approximately 0.001 percent) over five years. This fractional
increase does not substantially increase the risk of ingestion impacts on sea turtles. Therefore, the
analysis presented in Section 3.8.3.6.1.1 (Impacts from Military Expended Materials-Munitions Under
Alternative 1) for training activities would also apply to training activities proposed for Alternative 2.
Navy training activities under Alternative 2 would expend potentially ingestible munitions and fragments
within loggerhead sea turtle designated critical habitat year round. As with Alternative 1 training
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activities, ingestion stressors introduced by munitions and fragments under Alternative 2 would have no
pathway to impact the physical and biological features that comprise loggerhead critical habitat.
Pursuant to the ESA, training activities that expend potentially ingestible munitions and fragments as
described under Alternative 2 may affect ESA-listed sea turtles and would have no effect on crocodilians.
Potentially ingestible munitions and fragments would not be released in critical habitat designations
within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
mangrove-lined bays of Florida Bay) and would not likely drift into these areas because of their sink
rates and incorporation into benthic substrates; therefore, potentially ingestible munitions and
fragments would have no effect on these critical habitat designations. Potentially ingestible munitions
and fragments would be used in loggerhead sea turtle critical habitat, but would have no effect on the
nearshore reproductive habitat, winter areas, breeding areas, migration corridors, or Sargassum
habitats that are considered essential for the North Atlantic loggerhead distinct population segment.
The Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard.
Impacts from Military Expended Materials – Munitions Under Alternative 2 for Testing Activities

The locations of testing activities that expend non-explosive practice munitions and high-explosive
munition fragments would be identical under Alternatives 1 and 2. However, the numbers of nonexplosive practice munitions during testing activities would increase by 0.003 percent annually and four
percent over five years. In addition, the numbers of high-explosives resulting in fragments expended
during testing activities would increase by 10 percent annually and by seven percent over five years. This
increased use of munition-related military expended materials would be fractional and would not
appreciably increase the potential for adverse ingestion impacts on sea turtles. Therefore, the analysis
presented in Section 3.8.3.6.1.1 (Impacts from Military Expended Materials-Munitions Under Alternative
1) for testing activities would also apply to testing activities proposed for Alternative 2.
Navy testing activities under Alternative 2 would expend potentially ingestible munitions and fragments
within loggerhead sea turtle designated critical habitat year round. As with Alternative 1 testing
activities, ingestion stressors introduced by munitions and fragments under Alternative 2 would have no
pathway to impact the physical and biological features that comprise loggerhead critical habitat.
Pursuant to the ESA, testing activities that expend potentially ingestible munitions and fragments as
described under Alternative 2 may affect ESA-listed sea turtles and would have no effect on crocodilians.
Potentially ingestible munitions and fragments would not be released in critical habitat designations
within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
mangrove-lined bays of Florida Bay) and would not likely drift into these areas because of their sink
rates and incorporation into benthic substrates; therefore, potentially ingestible munitions and
fragments would have no effect on these critical habitat designations. Potentially ingestible munitions
and fragments would be used in loggerhead sea turtle critical habitat, but would have no effect on the
nearshore reproductive habitat, winter areas, breeding areas, migration corridors, or Sargassum
habitats that are considered essential for the North Atlantic loggerhead distinct population segment.
The Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard.
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3.8.3.6.1.3 Impacts from Military Expended Materials-Munitions Under the No Action
Alternative
Impacts from Military Expended Materials-Munitions Under the No Action Alternative for Training
and Testing Activities

Under the No Action Alternative, the Navy would not conduct the proposed training or testing activities
in the AFTT Study Area. Various ingestion stressors (e.g., military expended materials-munitions) would
not be introduced into the marine environment. Therefore baseline conditions of the existing
environment would either remain unchanged or would improve slightly after cessation of ongoing
training and testing activities.
3.8.3.6.2 Impacts from Military Expended Materials Other Than Munitions
Several different types of materials other than munitions are expended during training and testing
activities in the AFTT Study Area. The following military expended materials other than munitions have
the potential to be ingested by sea turtles:
•

target-related materials

•

chaff (including fibers and end caps)

•

flares (including end caps and compression pads/pistons)

•

decelerators/parachutes (cloth, nylon, and metal weights)

•

biodegradable polymer

Target-Related Materials

At-sea targets are usually remotely operated airborne, surface, or subsurface traveling units, most of
which are designed to be recovered for reuse. If they are severely damaged or displaced, targets may
sink before they can be retrieved. Expendable targets include air-launched decoys, marine markers
(smoke floats), cardboard boxes, and 10-ft. diameter red balloons tethered by a sea anchor. Most target
fragments would sink quickly in the sea. Floating material, such as Styrofoam, may be lost from target
boats and remain at the surface for some time, however during target recovery, personnel would collect
as much floating debris and Styrofoam as possible.
Chaff

Chaff is an electronic countermeasure designed to reflect radar waves and obscure aircraft, vessels, and
other equipment from radar tracking sources. Chaff is composed of an aluminum alloy coating on glass
fibers of silicon dioxide (U.S. Department of the Air Force, 1997). It is released or dispensed in cartridges
or projectiles that contain millions of chaff fibers. When deployed, a diffuse cloud of fibers undetectable
to the human eye is formed. Chaff is a very light material that can remain suspended in air anywhere
from 10 minutes to 10 hours and can travel considerable distances from its release point, depending on
prevailing atmospheric conditions (Arfsten et al., 2002b; U.S. Department of the Air Force, 1997).
Doppler radar has tracked chaff plumes containing approximately 900 grams (g) of chaff drifting 200 mi.
from the point of release, with the plume covering greater than 400 cubic miles (1,667 cubic kilometers)
(Arfsten et al., 2002b).
The chaff concentrations that sea turtles could be exposed to following release of multiple cartridges
(e.g., following a single day of training) are difficult to accurately estimate because it depends on several
unknown factors. First, specific release points are not recorded and tend to be random, and chaff
dispersion in air depends on prevailing atmospheric conditions. After falling from the air, chaff fibers
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would be expected to float on the sea surface for some period, depending on wave and wind action. The
fibers would be dispersed further by sea currents as they float and slowly sink toward the bottom. Chaff
concentrations in benthic habitats following release of a single cartridge would be lower than the values
noted in this section, based on dispersion by currents and the enormous dilution capacity of the
receiving waters.
Several literature reviews and controlled experiments have indicated that chaff poses little risk, except
at concentrations substantially higher than those that could reasonably occur from military training
(Arfsten et al., 2002a; Hullar et al., 1999; U.S. Department of the Air Force, 1997). Nonetheless, some
sea turtle species within the Study Area could be exposed to chaff through direct body contact and
ingestion. Chemical alteration of water and sediment from decomposing chaff fibers is not expected to
result in exposure. Based on the dispersion characteristics of chaff, it is likely that sea turtles would
occasionally come in direct contact with chaff fibers while at the water’s surface and while submerged,
but such contact would be inconsequential. Chaff is similar to fine human hair (U.S. Department of the
Air Force, 1997). Because of the flexibility and softness of chaff, external contact would not be expected
to impact most wildlife (U.S. Department of the Air Force, 1997) and the fibers would quickly wash off
shortly after contact. Given the properties of chaff, skin irritation is not expected to be a problem (U.S.
Department of the Air Force, 1997). Arfsten et al. (2002a); Hullar et al. (1999); U.S. Department of the
Air Force (1997) reviewed the potential effects of chaff inhalation on humans, livestock, and animals and
concluded that the fibers are too large to be inhaled into the lung. The fibers are predicted to be
deposited in the nose, mouth, or trachea and are either swallowed or expelled; however, these reviews
did not specifically consider sea turtles.
Although chaff fibers are too small for sea turtles to confuse with prey and forage, there is some
potential for chaff to be incidentally ingested along with other prey items, particularly if the chaff
attaches to other floating marine debris. If ingested, chaff is not expected to impact sea turtles due to
the low concentration that would be ingested and the small size of the fibers. While no similar studies to
those discussed in Section 3.0.3.3.6.3 (Military Expended Materials Other Than Munitions) on the
impacts of chaff have been conducted on sea turtles, they are also not likely to be impacted by
incidental ingestion of chaff fibers. For instance, some sea turtles ingest spicules (small spines within the
structure of a sponge) in the course of eating the sponges, without harm to their digestive system. Since
chaff fibers are of similar composition and size as these spicules (Spargo, 1999), ingestion of chaff should
be inconsequential for sea turtles.
Chaff cartridge plastic end caps and pistons would also be released into the marine environment, where
they would persist for long periods and could be ingested by sea turtles while initially floating on the
surface and sinking through the water column. Chaff end caps and pistons would eventually sink in
saltwater to the seafloor (Spargo, 2007), which reduces the likelihood of ingestion by sea turtles at the
surface or in the water column. Bottom-feeding turtles, however, would be at increased risk if these
items were deposited in potential benthic feeding areas and before these items would be encrusted or
buried.
Flares

Flares are designed to burn completely. The only material that would enter the water would be a small,
round, plastic compression pad or piston (0.45 to 4.1 g depending on flare type). The flare pads and
pistons float in sea water.

3.8-160

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

An extensive literature review and controlled experiments conducted by the United States Air Force
demonstrated that self-protection flare use poses little risk to the environment or animals (U.S.
Department of the Air Force, 1997). For sea turtles, these types of flares are large enough to not be
considered an ingestion hazard. Nonetheless, sea turtles within the vicinity of flares could be exposed to
light generated by the flares. Pistons and end caps from flares would have the same impact on sea
turtles s as discussed under chaff cartridges. It is unlikely that sea turtles would be exposed to any
chemicals that produce either flames or smoke since these components are consumed in their entirety
during the burning process. Animals are unlikely to approach or get close enough to the flame to be
exposed to any chemical components.
Decelerators/Parachutes

Aircraft-launched sonobuoys, lightweight torpedoes (such as the MK 46 and MK 54), and illumination
flares use nylon decelerators/parachutes ranging in size from 18 to 48 in. in diameter. The majority of
expended decelerators/parachutes are cruciform parachutes associated with sonobuoys, which are
relatively small, and have short attachment lines. Parachutes are made up of cloth and nylon, with
weights attached to the lines for rapid sinking upon impact with the water. At water impact, the
decelerators/parachute assembly is expended, and it sinks away from the unit. The
decelerator/parachute assembly may remain at the surface for a short time before it and its housing
sink to the seafloor, where it becomes flattened (Environmental Sciences Group, 2005). The majority of
decelerators/parachutes expended during deployment of a sonobuoy, are weighted and by design that
decelerator/parachute must sink below the surface within 5 minutes of contact with the water.
Ingestion of a decelerator/parachute by a sea turtle at the surface or within the water column would be
unlikely, since the decelerator/parachute would not be available for very long before it sinks. Once on
the seafloor, if bottom currents are present, the canopy may temporarily billow and be available for
potential ingestion by a sea turtle feeding on or near the seafloor. Some decelerators/parachutes may
be too large to be a potential prey item, although degradation of the decelerator/parachute may create
smaller items that are potentially ingestible. These items, however, would be expended in deep waters
where only deep benthic feeding sea turtles would be exposed once the decelerator/parachute settles
on the bottom.
Biodegradable Polymer

As stated in Section 3.0.3.3.5.3 (Biodegradable Polymer) based on the constituents of the biodegradable
polymer, it is anticipated that the material will breakdown into small pieces within a few days to weeks.
The small pieces will breakdown further and dissolve into the water column within weeks to a few
months and could potentially be incidentally ingested by sea turtles. Because the final products of the
breakdown are all environmentally benign, the Navy does not expect the use biodegradable polymer to
be an ingestion stressor for sea turtles; therefore, is not analyzed further.
3.8.3.6.2.1 Impacts from Military Expended Materials Other Than Munitions Under
Alternative 1
Impacts from Military Expended Materials Other Than Munitions Under Alternative 1 for Training
Activities

As presented in Section 3.0.3.3.6 (Ingestion Stressors), military expended materials other than munitions
would be expended during offshore training activities within the Northeast, Virginia Capes, Navy Cherry
Point, Jacksonville, Key West, and Gulf of Mexico Range Complexes as well as other areas outside the
range complexes. In addition, training activities that expend target related materials would occur within
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inland waters including and surrounding Boston, Massachusetts; Earle, New Jersey; Delaware Bay,
Delaware; Hampton Roads, Virginia; Morehead City, North Carolina; Wilmington, North Carolina;
Savannah, Georgia; Kings Bay, Georgia, Mayport, Florida; Port Canaveral, Florida; Tampa, Florida;
Beaumont, Texas; and Corpus Christi, Texas.
Target-related material, chaff, flares, decelerators/parachutes (and their subcomponents), and
biodegradable polymers have the potential to be ingested by a sea turtle, although that is considered
unlikely since most of these materials would quickly drop through the water column, settle on the
seafloor, or in the case of biodegradable polymers, rapidly decay and not present an ingestion hazard.
Some Styrofoam, plastic endcaps, chaff, and other small items may float for some time before sinking.
While the smaller items discussed here may pose a hazard to sea turtles, as discussed for non-explosive
practice munitions ingestion, the impacts of ingesting these forms of expended materials on sea turtles
would be minor because of the following factors:
•

the limited geographic area where materials other than munitions are expended during a given
event

•

the limited period of time these military expended materials would remain in the water column

•

the unlikely chance that a sea turtle might encounter and swallow these items on the seafloor,
particularly given that many of these items would be expended over deep, offshore waters

•

the limited types of military expended materials that would be expended in inland waters where
benthic feeding may occur in higher concentrations that overlap with activities (only target
related materials would be expended in inland waters, and as stated above, are recovered to
the maximum extent possible).

The impacts of ingesting military expended materials other than munitions would be limited to cases
where an individual sea turtle might eat an indigestible item too large to be passed through the gut. The
sea turtle would not be preferentially attracted to these military expended materials, with the possible
exception of decelerators/parachutes that may appear similar to the prey of some sea turtle species and
life stages that feed on jellyfish and similar organisms. For the most part, these military expended
materials would most likely only be incidentally ingested by individuals feeding on the bottom in the
precise location where these items were deposited. Non-munition military expended materials that
would remain floating on the surface are too small to pose a risk of intestinal blockage to any sea turtle
that happened to encounter it. Because leatherbacks and juveniles of some species (e.g., green sea
turtles) are more likely to feed at or near the surface, they are more likely to encounter materials at the
surface than are other species of turtles that primarily feed along the seafloor. Furthermore,
leatherbacks typically feed in the open ocean, while other species are more likely to feed in nearshore
areas. Though they are bottom-feeding species that generally feed nearshore, green, hawksbill, Kemp’s
ridley, and loggerhead sea turtles may occur in the open ocean during migrations, as well as hatchling
and juvenile stage turtles. Where inland and nearshore waters are used for training activities, the only
military expended material other than munitions that would be expended in these waters are target
related materials. As stated above, target related materials are recovered to the maximum extent
practical, thereby decreasing the potential for ingestion by sea turtles. For a general discussion on sea
turtle interactions with marine debris, see Section 3.8.2.1.5.6 (Marine Debris).
Sublethal impacts due to ingestion of military expended materials other than munitions used in training
activities may cause short-term or long-term disturbance to an individual turtle because (1) if a sea
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turtle were to incidentally ingest and swallow a decelerator/parachute, target fragment, chaff or flare
component, it could potentially disrupt its feeding behavior or digestive processes; and (2) if the item is
particularly large in proportion to the turtle ingesting it, the item could become permanently
encapsulated by the stomach lining, with a rare chance that this could impede the turtle’s ability to feed
or take in nutrients. Potential impacts of exposure to these items may result in changes to an
individual’s behavior, growth, survival, annual reproductive success, lifetime reproductive success
(fitness), or species recruitment. However, decelerators/parachutes, target fragments, chaff, and flare
components used in training activities are generally not expected to cause disturbance to sea turtles
because (1) leatherbacks are likely to forage further offshore than within range complexes, and other
sea turtles primarily forage on the bottom in nearshore areas; (2) in some cases, a turtle would likely
pass the item through its digestive tract and expel the item without impacting the individual; and (3)
chaff, if ingested, would occur in very low concentration and is similar to spicules, which sea turtles
(species and life stages that consume sponges and other organisms containing spicules) ingest without
harm. Potential impacts of exposure to military expended materials other than munitions are not
expected to result in population-level impacts.
Navy training activities under Alternative 1 would expend potentially ingestible non-munitions materials
within loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Ingestion stressors introduced by
military expended materials other than munitions would have no pathway to impact the physical and
biological features that comprise loggerhead critical habitat.
Pursuant to the ESA, training activities that expend potentially ingestible non-munitions materials as
described under Alternative 1 may affect ESA-listed sea turtles and would have no effect on crocodilians.
Potentially ingestible non-munitions materials would not be released in critical habitat designations
within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
mangrove-lined bays of Florida Bay) and would not likely drift into these areas because of their sink
rates and incorporation into benthic substrates; therefore, potentially ingestible non-munitions
materials would have no effect on these critical habitat designations. Potentially ingestible nonmunitions materials would be used in loggerhead sea turtle critical habitat, but would have no effect on
the nearshore reproductive habitat, winter areas, breeding areas, migration corridors, or Sargassum
habitats that are considered essential for the North Atlantic loggerhead distinct population segment.
The Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard.
Impacts from Military Expended Materials Other Than Munitions Under Alternative 1 for Testing
Activities

As presented in Section 3.0.3.3.6 (Ingestion Stressors) military expended materials other than munitions
would be expended during testing activities within the Northeast, Virginia Capes, Navy Cherry Point,
Jacksonville, Gulf of Mexico, and Key West Range Complexes, as well as the Naval Undersea Warfare
Center, Division Newport Testing Range; South Florida Ocean Measurement Facility Testing Range; and
Naval Surface Warfare Center, Panama City Division Testing Range. Testing activities using military
expended materials other than munitions would not occur in inland waters. Target-related material,
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chaff, flares, and decelerators/parachutes (and their subcomponents) have the potential to be ingested
by a sea turtle, although that is considered unlikely since most of these materials would quickly drop
through the water column, settle on the seafloor, or in the case of biodegradable polymers, rapidly
decay and not present an ingestion hazard. Some Styrofoam, plastic endcaps, chaff, and other small
items may float for some time before sinking.
While the smaller items discussed here may pose a hazard to sea turtles, as discussed for non-explosive
practice munitions ingestion, the impacts of ingesting these forms of expended materials on sea turtles
would be minor because of the following factors:
•

the limited geographic area where materials other than munitions are expended during a given
event

•

the limited period of time these military expended materials would remain in the water column

•

the unlikely chance that a sea turtle might encounter and swallow these items on the seafloor,
particularly given that many of these items would be expended over deep, offshore waters

The impacts of ingesting military expended materials other than munitions would be limited to cases
where an individual sea turtle might eat an indigestible item too large to be passed through the gut. The
sea turtle would not be preferentially attracted to these military expended materials, with the possible
exception of decelerators/parachutes that may appear similar to the prey of some sea turtle species and
life stages that feed on jellyfish and similar organisms. For the most part, these military expended
materials would most likely only be incidentally ingested by individuals feeding on the bottom in the
precise location where these items were deposited. Non-munition military expended materials that
would remain floating on the surface are too small to pose a risk of intestinal blockage to any sea turtle
that happened to encounter it. Because leatherbacks and juveniles of some species (e.g., green sea
turtles) are more likely to feed at or near the surface, they are more likely to encounter materials at the
surface than are other species of turtles that primarily feed along the seafloor. Furthermore,
leatherbacks typically feed in the open ocean, while other species are more likely to feed in nearshore
areas. Though they are bottom-feeding species that generally feed nearshore, green, hawksbill, Kemp’s
ridley, and loggerhead sea turtles may occur in the open ocean during migrations, as well as hatchling
and juvenile stage turtles. For a general discussion on sea turtle interactions with marine debris, see
Section 3.8.2.1.5.6 (Marine Debris).
Navy testing activities under Alternative 1 would expend potentially ingestible non-munitions materials
within loggerhead sea turtle designated critical habitat year round. In order to characterize different use
patterns and concentrations both seasonally and geographically, NMFS named five different habitat
types that comprise the critical habitat designation, which include nearshore reproductive habitat,
winter habitats, breeding habitats, constricted migratory habitats, and Sargassum habitat (National
Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for a description of
these habitat types and supporting physical and biological factors. Ingestion stressors introduced by
military expended materials other than munitions would have no pathway to impact the physical and
biological features that comprise loggerhead critical habitat.
Pursuant to the ESA, testing activities that expend potentially ingestible non-munitions materials as
described under Alternative 1 may affect ESA-listed sea turtles and would have no effect on crocodilians.
Potentially ingestible non-munitions materials would not be released in critical habitat designations
within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
3.8-164

3.8 Reptiles

Atlantic Fleet
Training and Testing Draft EIS/OEIS

June 2017

mangrove-lined bays of Florida Bay) and would not likely drift into these areas because of their sink
rates and incorporation into benthic substrates; therefore, potentially ingestible non-munitions
materials would have no effect on these critical habitat designations. Potentially ingestible nonmunitions materials would be used in loggerhead sea turtle critical habitat, but would have no effect on
the nearshore reproductive habitat, winter areas, breeding areas, migration corridors, or Sargassum
habitats that are considered essential for the North Atlantic loggerhead distinct population segment.
The Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard.
3.8.3.6.2.2 Impacts from Military Expended Materials Other Than Munitions Under
Alternative 2
Impacts from Military Expended Materials Other Than Munitions Under Alternative 2 for Training
Activities

As presented in Section 3.0.3.3.6 (Ingestion Stressors), the locations of training activities that expend
military expended materials other than munitions would be identical under Alternatives 1 and 2.
However, the total number of military expended materials other than munitions released throughout
these locations would increase by 0.2 percent annually and by 0.2 percent over five years. The fractional
increase in amount of military expended materials other than munitions would not substantially
increase the potential for sea turtles to ingest these items. Therefore the analysis presented in Section
3.8.3.6.2.1 (Impacts from Military Expended Materials Other Than Munitions Under Alternative 1) for
training activities would also apply to training activities proposed under Alternative 2.
Navy training activities under Alternative 2 would expend potentially ingestible munitions and fragments
within loggerhead sea turtle designated critical habitat year round. As with Alternative 1 training
activities, ingestion stressors introduced by military expended materials other than munitions under
Alternative 2 would have no pathway to impact the physical and biological features that comprise
loggerhead critical habitat.
Pursuant to the ESA, training activities that expend potentially ingestible non-munitions materials as
described under Alternative 2 may affect ESA-listed sea turtles and would have no effect on crocodilians.
Potentially ingestible non-munitions materials would not be released in critical habitat designations
within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
mangrove-lined bays of Florida Bay) and would not likely drift into these areas because of their sink
rates and incorporation into benthic substrates; therefore, potentially ingestible non-munitions
materials would have no effect on these critical habitat designations. Potentially ingestible nonmunitions materials would be used in loggerhead sea turtle critical habitat, but would have no effect on
the nearshore reproductive habitat, winter areas, breeding areas, migration corridors, or Sargassum
habitats that are considered essential for the North Atlantic loggerhead distinct population segment.
The Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard.
Impacts from Military Expended Materials Other Than Munitions Under Alternative 2 for Testing
Activities

As presented in Section 3.0.3.3.6 (Ingestion Stressors) the locations of testing activities that expend
military expended materials other than munitions would be identical under Alternatives 1 and 2.
However the number of military expended materials other than munitions throughout these locations
would increase by approximately 0.4 percent annually and by two percent over five years. The fractional
increase in the amount of military expended materials other than munitions would not appreciably
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increase the potential for sea turtles to ingest these items. Therefore the analysis presented in Section
3.8.3.6.2.1 (Impacts from Military Expended Materials Other Than Munitions Under Alternative 1) for
testing activities would also apply to testing activities proposed under Alternative 2.
Navy testing activities under Alternative 2 would expend potentially ingestible non-munitions materials
within loggerhead sea turtle designated critical habitat year round. As with Alternative 1 testing
activities, ingestion stressors introduced by military expended materials other than munitions under
Alternative 2 would have no pathway to impact the physical and biological features that comprise
loggerhead critical habitat.
Pursuant to the ESA, testing activities that expend potentially ingestible non-munitions materials as
described under Alternative 2 may affect ESA-listed sea turtles and would have no effect on crocodilians.
Potentially ingestible non-munitions materials would not be released in critical habitat designations
within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
mangrove-lined bays of Florida Bay) and would not likely drift into these areas because of their sink
rates and incorporation into benthic substrates; therefore, potentially ingestible non-munitions
materials would have no effect on these critical habitat designations. Potentially ingestible nonmunitions materials would be used in loggerhead sea turtle critical habitat, but would have no effect on
the nearshore reproductive habitat, winter areas, breeding areas, migration corridors, or Sargassum
habitats that are considered essential for the North Atlantic loggerhead distinct population segment.
The Navy will consult with NMFS as required by section 7(a)(2) of the ESA in that regard.
3.8.3.6.2.3 Impacts from Military Expended Materials Other Than Munitions Under the No
Action Alternative
Impacts from Military Expended Materials Other Than Munitions Under the No Action Alternative
for Training and Testing Activities

Under the No Action Alternative, the Navy would not conduct the proposed training or testing activities
in the AFTT Study Area. Various ingestion stressors (e.g., military expended materials other than
munitions) would not be introduced into the marine environment. Therefore, baseline conditions of the
existing environment would either remain unchanged or would improve slightly after cessation of
ongoing training and testing activities.
3.8.3.7 Secondary Stressors
This section analyzes potential impacts on sea turtles and crocodilians exposed to stressors indirectly
through impacts on their habitat (sediment or water quality) or prey availability. For the purposes of this
analysis, indirect impacts on reptiles via sediment or water quality that do not require trophic transfer
(e.g., bioaccumulation) in order to be observed are considered here. Bioaccumulation considered
previously in this document in the analysis of fish (Section 3.6), invertebrates (Section 3.4), and marine
habitats (Section 3.5) indicated minimal to no impacts on potential prey species of sea turtles or
crocodilians. It is important to note that the terms “indirect” and “secondary” do not imply reduced
severity of environmental consequences but instead describe how the impact may occur in an organism.
The potential for impacts from all of these secondary stressors are discussed below.
Stressors from Navy training and testing activities that could pose indirect impacts on sea turtles via
habitat or prey include: (1) explosives, (2) explosive byproducts and unexploded munitions, (3) metals,
and (4) chemicals. Stressors from Navy training and testing activities that could pose indirect impacts on
crocodilians via habitat or prey include metals from training and testing activities in inland waters.
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Analyses of the potential impacts on sediment and water quality are discussed in Section 3.2 (Sediments
and Water Quality).
Explosives
As it pertains to sea turtles, underwater explosions could impact other species in the food web,
including prey species that sea turtles feed upon and disrupt ecological relationships and conditions that
would lead to decreased availability of forage. The impacts of explosions would differ depending on the
type of prey species in the area of the blast. As described in Chapter 2 (Description of Proposed Action
and Alternatives), Table 2.6-1 through Table 2.6-4, training and testing activities resulting in underwater
explosions will occur in the Study Area.
In addition to the physical effects of an underwater blast (e.g., injury or mortality from the blast
pressure wave), prey might have behavioral reactions to underwater sound. For instance, prey species
might exhibit a strong startle reaction to detonations that might include swimming to the surface or
scattering away from the source. This startle and flight response is the most common secondary defense
among animals (Mather, 2004). The abundance of prey species near the detonation point could be
diminished for a short period before being repopulated by animals from adjacent waters (Berglind et al.,
2009; Craig, 2001). Many sea turtle prey items, such as jellyfish, sponges, and molluscs have limited
mobility and ability to react to pressure waves; therefore, mobile prey species for sea turtles would be
less affected because of their ability to respond to other stressors preceding an underwater blast (e.g.,
vessel noise or visual cues). Any of these scenarios would be temporary, only occurring during activities
involving explosives, and no lasting effect on prey availability or the pelagic food web would be
expected. For example, if prey were removed from an area resulting from a stressor introduced by a
training or testing activity, prey species would be expected to recolonize or recruit rapidly in the area
because there would be little or no permanent change to the habitat.
The Navy will implement mitigation (e.g., not conducting gunnery activities within a specified distance of
shallow-water coral reefs) to avoid potential impacts from explosives and physical disturbance and strike
stressors on seafloor resources in mitigation areas throughout the Study Area (see Section 5.4.1,
Mitigation Areas for Seafloor Resources). This mitigation will consequently help avoid potential impacts
from explosives on sea turtle prey species that inhabit shallow-water coral reefs, live hard bottom,
precious coral beds, artificial reefs, and shipwrecks.
Explosion Byproducts and Unexploded Munitions
High-order explosions consume most of the explosive material, creating typical combustion products. In
the case of Royal Demolition Explosive, also known as cyclonite and hexogen, 98 percent of the
byproducts are common seawater constituents, and the remainder is rapidly diluted below threshold
effect level (Section 3.2, Sediments and Water Quality, Table 3.1-13 and Table 3.1-14). Explosion
byproducts associated with high-order detonations present no indirect stressors to sea turtles through
sediment or water. Furthermore, most explosions occur in depths exceeding that which normally
support seagrass beds and coral reefs, areas that is commonly used by green and hawksbill sea turtles.
For example, most detonations would occur in waters greater than 200 ft. in depth, and greater than 3
NM from shore, although mine warfare, demolition, and some testing detonations would occur in
shallow water close to shore. These low-order detonations and unexploded munitions present elevated
likelihood of secondary impacts on sea turtles.
Deposition of undetonated explosive materials into the marine environment can be reasonably well
estimated by the known failure and low-order detonation rates of high-explosives (Section 3.2,
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Sediments and Water Quality, Table 3.2-10). While it is remotely possible for sea turtles to come into
contact with an undetonated explosive, to have contact with unexploded materials in the sediment or
water, and or to ingest unexploded materials in sediments, it is very unlikely.
Indirect impacts of explosives and unexploded munitions to sea turtles via sediment contamination is
possible only if a sea turtle ingested the sediment. Degradation of explosives proceeds through several
pathways, as discussed in Section 3.2.3.1 (Explosives and Explosion Byproducts). Degradation products
of Royal Demolition Explosive are not toxic to marine organisms at realistic exposure levels (Rosen &
Lotufo, 2010). Relatively low solubility of most explosives and their degradation products means that
concentrations of these contaminants in the marine environment are relatively low and readily diluted.
Furthermore, while explosives and their degradation products were detectable in marine sediment
approximately 6 to 12 in. away from degrading munitions, the concentrations of these compounds were
not statistically distinguishable from background beyond 3 to 6 ft. from the degrading munitions
(Section 3.2.3.1, Explosives and Explosion Byproducts). Taken together, it is possible that sea turtles
could be exposed to degrading explosives, but it would be within a very small radius of the explosive (1
to 6 ft.).
A series of research efforts focused on World War II underwater munitions disposal sites in Hawaii
(Briggs et al., 2015; Kelley et al., 2015; Koide et al., 2015; University of Hawai’i at Manoa, 2010) and an
intensively used live fire range in the Mariana Islands (Smith and Marx, 2016) provide information in
regard to the impacts of undetonated materials and unexploded munitions on marine life. Section
3.2.3.1 (Explosives and Explosion Byproducts) and Section 3.2.3.2 (Metals) contains a summary of this
literature which investigated water and sediment quality impacts, on a localized scale, from munitions
ocean disposal sites and ocean disposed dredge spoils sites. Findings from these studies indicate that
there were no adverse impacts on the local ecology from the presence of degrading munitions and there
was no bioaccumulation of munitions-related chemicals in local marine species.
The island of Farallon De Medinilla (in the Mariana Islands) has been used as a target area since 1971.
Between 1997 and 2012, there were 14 underwater scientific survey investigations around the island
providing a long term look at potential impacts on the marine life from training and testing involving the
use of munitions (Smith & Marx, 2016). Munitions use has included high-explosive rounds from gunfire,
high-explosives bombs by Navy aircraft and U.S. Air Force B-52s, in addition to the expenditure of inert
rounds and non-explosive practice bombs. Marine life assessed during these surveys included algae,
corals, benthic invertebrates, sharks, rays, and bony fishes, and sea turtles. The investigators found no
evidence over the 16-year period, that the condition of the biological resources had been adversely
impacted to a significant degree by the training activities (Smith & Marx, 2016). Furthermore, they
found that the health, abundance, and biomass of fishes, corals and other marine resources were
comparable to or superior to those in similar habitats at other locations within the Mariana Archipelago.
These findings are consistent with other assessments such as that done for the Potomac River Test
Range at Dahlgren, Virginia which was established in 1918 and is the nation’s largest fully instrumented,
over-the-water gun-firing range. Munitions tested at Naval Surface Warfare Center, Dahlgren have
included rounds from small-caliber guns up to the Navy’s largest (16-in. guns), bombs, rockets, mortars,
grenades, mines, depth charges, and torpedoes (U.S. Department of the Navy, 2013). Results from the
assessment indicate that munitions expended at Naval Surface Warfare Center, Dahlgren have not
contributed to significant concentrations of metals to the Potomac River water and sediments given
those contributions are orders of magnitude less than concentrations already present in the Potomac
River from natural and manmade sources (U.S. Department of the Navy, 2013).
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The concentration of munitions/explosions, expended material, or devices in any one location in the
AFTT Study Area would be a small fraction of that from a World War II dump site, or a target island used
for 45 years, or a water range in a river used for almost 100 years. Based on findings from much more
intensively used locations, the water quality effects from the use of munitions, expended material, or
devices resulting from any of the proposed actions would be negligible by comparison. As a result,
explosion by‐products and unexploded munitions would have no meaningful effect on water quality and
would therefore not constitute a secondary indirect stressor for sea turtles.
Metals
Metals are introduced into seawater and sediments as a result of training and testing activities involving
ship hulks, targets, munitions, and other military expended materials (Section 3.2.3.2, Metals, and
Canadian Forces Maritime Experimental and Test Ranges, 2005). Some metals bioaccumulate and
physiological impacts begin to occur only after several trophic transfers concentrate the toxic metals
(Section 3.5, Habitats, and Chapter 4.0, Cumulative Impacts). Evidence from a number of studies (Briggs
et al., 2015; Kelley et al., 2015; Koide et al., 2015; U.S. Department of the Navy, 2013; University of
Hawai’i at Manoa, 2010) indicate metal contamination is very localized and that bioaccumulation
resulting from munitions cannot be demonstrated. Specifically in sampled marine life living on or around
munitions on the seafloor, metal concentrations could not be definitively linked to the munitions since
comparison of metals in sediment next to munitions show relatively little difference in comparison to
other “clean” marine sediments used as a control/reference (Koide et al., 2015). Research has
demonstrated that some smaller marine organisms are attracted to metal munitions as a hard substrate
for colonization or as shelter (Kelley et al., 2015; Smith & Marx, 2016). Although this would likely
increase prey availability for some benthic foraging sea turtles that feed on molluscs (e.g., loggerheads),
the relatively low density of metals deposited by training and testing activities compared to
concentrated dump and range sites would not likely substantively benefit sea turtles. . Inland waters,
which would receive small-caliber shells from training activities have the potential to be deposited in
substrates in estuaries used by some sea turtles (in particular Kemp’s ridley, loggerhead, and green sea
turtles) and crocodilians, and riverine habitats where crocodilians would be expected to occur. As with
other studies discussed above, leaching of metals contained in shell casings would be expected to be
localized in sediments with little opportunity for bioaccumulation into the food web that would impact
crocodilian species.
Chemicals
Several Navy training and testing activities introduce chemicals into the marine environment that are
potentially harmful in higher concentrations, however rapid dilution would occur and toxic
concentrations are unlikely to be encountered. Chemicals introduced are principally from flares and
propellants for missiles and torpedoes. Properly functioning flares, missiles, and torpedoes combust
most of their propellants, leaving benign or readily diluted soluble combustion byproducts (e.g.,
hydrogen cyanide). Operational failures may allow propellants and their degradation products to be
released into the marine environment. Flares and missile that operationally fail may release perchlorate,
which is highly soluble in water, persistent, and impacts metabolic processes in many plants and animals
if in sufficient concentration. Such concentrations are not likely to persist in the ocean. Research has
demonstrated that perchlorate did not bioconcentrate or bioaccumulate, which was consistent with the
expectations for a water soluble compound (Furin et al., 2013). Perchlorate from failed expendable
items is therefore unlikely to compromise water quality to that point that it would act as a secondary
stressor to sea turtles. It should also be noted that chemicals in the marine environment as a result of
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Navy training and testing activities would not occur in isolation and are typically associated with military
expended materials that release the chemicals while in operation. Because sea turtles avoidance of an
expended flare, missile, or torpedo in the water is almost certain (because of other ques such as visual
and noise disturbance), it would further reduce the potential for introduced chemicals to act as a
secondary stressor. Avoidance is likely because expending these items would be accompanied by other
visual ques or noise disturbances.
3.8.3.7.1 Impacts on Habitat
As presented above in Section 3.8.3.7 (Secondary Stressors), Navy activities that introduce explosive
byproducts and unexploded munitions, metals, and chemicals into the marine environment have not
demonstrated long-term impacts on sediment and water quality. Explosive byproducts and unexploded
munitions from ongoing Navy activities have not resulted in water quality impacts, and the likelihood of
sea turtles or crocodilians being in contact with sediments contaminated from degrading explosives is
low, given the small radius of impact around the location of the explosive. Furthermore, there is no
evidence of bioconcentration or bioaccumulation of chemicals introduced by Navy activities that would
alter water quality to an extent that would result in overall habitat degradation for sea turtles or
crocodilians.
Navy training and testing activities under Alternative 1 and Alternative 2 would introduce secondary
stressors in loggerhead sea turtle designated critical habitat year round. In order to characterize
different use patterns and concentrations both seasonally and geographically, NMFS named five
different habitat types that comprise the critical habitat designation, which include nearshore
reproductive habitat, winter habitats, breeding habitats, constricted migratory habitats, and Sargassum
habitat (National Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for
a description of these habitat types and supporting physical and biological factors. In nearshore waters,
explosions would typically occur in the same locations, limiting the removal of habitat to previously
disturbed areas and would not occur in nearshore Sargassum habitats. In offshore areas where most
explosions would occur, the Navy avoids concentrated Sargassum mats; therefore, developmental
habitat for juveniles would not be affected. Explosion byproducts, metals, and chemicals from military
activities, as discussed above, induce very localized or short-term impacts to water quality within the
water column. Activities that introduce secondary stressors would occur over wide areas and in
sufficiently low numbers and frequency as to not impact the physical and biological features that
comprise loggerhead critical habitat.
As stated previously, most detonations would occur in waters greater than 200 ft. in depth, and greater
than 3 NM from shore, although mine warfare, demolition, and some testing detonations would occur in
shallow water close to shore. In deep waters, explosions would not likely remove habitat for sea turtles
because the explosion would not be on or proximate to the sea floor. These habitats include corals,
seagrass beds, and other benthic habitats that are used by sea turtles. In near shore waters, explosions
would typically occur in the same locations, limiting the removal of habitat to previously disturbed
areas. Therefore, habitat loss from training and testing activities that use explosions would not
substantially remove habitats available to sea turtles and crocodilians and not impact sea turtle or
crocodilian individuals or populations.
Pursuant to the ESA, training and testing activities that introduce secondary stressors may affect ESAlisted sea turtles and crocodilians through minor and localized indirect impacts on these species’ habitat.
Activities that introduce secondary stressors would not occur or affect critical habitat designations
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within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona Island and
Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps and
mangrove-lined bays of Florida Bay) and would not likely have “spillover” effects into these areas;
therefore, secondary stressors would have no effect on these critical habitat designations. Activities that
introduce secondary stressors would occur in loggerhead sea turtle critical habitat, but will not likely
have a biologically meaningful effect on the nearshore reproductive habitat, winter areas, breeding
areas, migration corridors, or Sargassum habitats that are considered essential for the North Atlantic
loggerhead distinct population segment. The Navy will consult with NMFS and the USFWS as required by
section 7(a)(2) of the ESA in that regard.
3.8.3.7.2 Impacts on Prey Availability
As presented above in Section 3.8.3.7(Secondary Stressors), Navy activities that introduce explosives,
metals, and chemicals into the marine environment have not demonstrated long-term impacts on prey
availability for sea turtles or crocodilians. Bioaccumulation of metals from munitions in prey species has
not been demonstrated and no effects to prey availability from metals and chemicals are known to
occur.
Training and testing activities in the AFTT Study Area would be unlikely to impact coral reefs (a direct or
indirect source of prey and forage items for sea turtles) because the Navy implements mitigation with
mitigation areas for shallow-water coral reefs. Also, concentrated Sargassum mats are avoided. These
mitigation measures would continue under both Alternative 1 and Alternative 2.
Navy training and testing activities under Alternative 1 and Alternative 2 would introduce secondary
stressors in loggerhead sea turtle designated critical habitat year round. In order to characterize
different use patterns and concentrations both seasonally and geographically, NMFS named five
different habitat types that comprise the critical habitat designation, which include nearshore
reproductive habitat, winter habitats, breeding habitats, constricted migratory habitats, and Sargassum
habitat (National Marine Fisheries Service, 2014a). See Section 3.8.2.2.4.1 (Status and Management) for
a description of these habitat types and supporting physical and biological factors. Sargassum is the only
habitat type that has foraging resources and prey availability as physical and biological factors.
Explosions would not occur near concentrated Sargassum mats that support prey resources essential for
juvenile loggerhead development; therefore, prey availability, as a physical and biological factor that
contributes to essential component of loggerhead critical habitat would not be impacted. In addition,
explosion byproducts, metals, and chemicals from military activities, as discussed above, induce very
localized or short-term impacts to water quality within the water column; therefore, prey availability in
Sargassum habitat would not be impacted. Activities that introduce secondary stressors in the various
habitat types that comprise loggerhead critical habitat would occur over wide areas and in sufficiently
low numbers and frequency as to not limit prey availability and impact the physical and biological
features that comprise loggerhead critical habitat.
Pursuant to the ESA, training and testing activities that introduce secondary stressors may affect ESAlisted sea turtles and crocodilians through minor and localized indirect impacts on these species’ prey
availability. Activities that introduce secondary stressors would not occur or affect critical habitat
designations within the Study Area for the green sea turtle (Culebra Island), hawksbill sea turtle (Mona
Island and Monita Island), leatherback sea turtle (St. Croix Island), or American crocodile (inland swamps
and mangrove-lined bays of Florida Bay) and would not likely have “spillover” effects into these areas;
therefore, secondary stressors would have no effect on these critical habitat designations. Activities that
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introduce secondary stressors would occur in loggerhead sea turtle critical habitat, but will likely have
biologically meaningful effect on the nearshore reproductive habitat, winter areas, breeding areas,
migration corridors, or Sargassum habitats that are considered essential for the North Atlantic
loggerhead distinct population segment. The Navy will consult with NMFS and USFWS as required by
section 7(a)(2) of the ESA in that regard.

3.8.4 SUMMARY OF POTENTIAL IMPACTS ON REPTILES
3.8.4.1 Combined Impacts of All Stressors Under Alternative 1
As described in Section 3.0.3.5 (Resource-Specific Impacts Analysis for Multiple Stressors), this section
evaluates the potential for combined impacts of all the stressors from the proposed action. The analysis
and conclusions for the potential impacts from each of the individual stressors are discussed in Sections
3.8.3.1 (Acoustic Stressors) through 3.8.3.6 (Ingestion Stressors) and, for ESA-listed species, summarized
in Section 3.8.4.4 (Endangered Species Act Determinations). Stressors associated with Navy training and
testing activities do not typically occur in isolation but rather occur in some combination. For example,
mine neutralization activities include elements of acoustic, physical disturbance and strike,
entanglement, ingestion, and secondary stressors that are all coincident in space and time. An analysis
of the combined impacts of all stressors considers the potential consequences of additive stressors and
synergistic stressors, as described below. This analysis makes the reasonable assumption that the
majority of exposures to stressors are non-lethal, and instead focuses on consequences potentially
impacting sea turtle or crocodilian fitness (e.g., physiology, behavior, reproductive potential).
Additive Stressors–There are generally two ways that a sea turtle or crocodilian could be exposed to
multiple additive stressors. The first would be if an animal were exposed to multiple sources of stress
from a single event or activity within a single testing or training event (e.g., a mine warfare event may
include the use of a sound source and a vessel). For crocodilians, multiple additive stressors would likely
be limited to vessel transits in shallow waters and sound sources, or for American alligators, weapons
firing noise and vessels; because of the limited number of additive stressors that crocodilians would
likely experience, only sea turtles are addressed further in this section.
The potential for a combination of these impacts from a single activity would depend on the range to
effects of each of the stressors and the response or lack of response to that stressor. Most of the
activities proposed under Alternative 1 generally involve the use of moving platforms (e.g., ships,
torpedoes, and aircraft) that may produce one or more stressors; therefore, it is likely that if a sea turtle
were within the potential impact range of those activities, it may be impacted by multiple stressors
simultaneously. Individual stressors that would otherwise have minimal to no impact, may combine to
have a measurable response. However, due to the wide dispersion of stressors, speed of the platforms,
general dynamic movement of many training and testing activities, and behavioral avoidance exhibited
by sea turtles, it is very unlikely that a sea turtle would remain in the potential impact range of multiple
sources or sequential exercises. Exposure to multiple stressors is more likely to occur at an instrumented
range where training and testing using multiple platforms may be concentrated during a particular
event, or in inland waters where sea turtles reside. In such cases involving a relatively small area on an
instrumented range, a behavioral reaction resulting in avoidance of the immediate vicinity of the activity
would reduce the likelihood of exposure to additional stressors. Nevertheless, the majority of the
proposed activities in offshore areas are unit-level training and small testing activities which are
conducted in the open ocean. Unit level exercises occur over a small spatial scale (one to a few square
miles) and with few participants (usually one or two vessels) or short duration (the order of a few hours
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or less). In inland waters, however, exposure to multiple stressors is likely because of the close proximity
of stressors and higher numbers of sea turtles.
Secondly, a sea turtle could be exposed to multiple training and testing activities over the course of its
life, however, training and testing activities are generally separated in space and time in such a way that
it would be unlikely that any individual sea turtle would be exposed to stressors from multiple activities
within a short timeframe. However, sea turtles with a home range intersecting an area of concentrated
Navy activity have elevated exposure risks relative to sea turtles that simply transit the area through a
migratory corridor. This limited potential for exposure of individuals is not anticipated to impact
populations.
Synergistic Stressors–Multiple stressors may also have synergistic effects. For example, sea turtles that
react to a sound source (behavioral response) or experience injury from acoustic stressors could be
more susceptible to physical strike and disturbance stressors via a decreased ability to detect and avoid
threats. Sea turtles that experience behavioral and physiological consequences of ingestion stressors
could be more susceptible to entanglement and physical strike stressors via malnourishment and
disorientation. Similarly, sea turtles that may be weakened by disease (e.g., fibropapillomatosis) or other
factors that are not associated with Navy training and testing activities may be more susceptible to
stressors analyzed in this EIS/OEIS. These interactions are speculative, and without data on the
combination of multiple Navy stressors, the synergistic impacts from the combination of Navy stressors
are difficult to predict in any meaningful way. Research and monitoring efforts have included before,
during, and after-event observations and surveys, data collection through conducting long-term studies
in areas of Navy activity, occurrence surveys over large geographic areas, biopsy of animals occurring in
areas of Navy activity, and tagging studies where animals are exposed to Navy stressors. These efforts
are intended to contribute to the overall understanding of what impacts may be occurring overall to
animals in these areas. To date, the findings from the research and monitoring and the regulatory
conclusions from previous analyses by NMFS (National Oceanic and Atmospheric Administration, 2013;
National Oceanic and Atmospheric Administration, 2015) are that majority of impacts from Navy
training and testing activities are not expected to have deleterious impacts on the fitness of any
individuals or long-term consequences to populations of sea turtles.
Although potential impacts on certain sea turtle species from training and testing activities under
Alternative 1 may include injury to individuals, those injuries are not expected to lead to long-term
consequences for populations. The modeling also predicted one mortality of a loggerhead sea turtle. As
model results are assumed to be conservative, one predicted mortality, if it were to occur, would not
induce population level impacts. Designated critical habitats for the green sea turtle and hawksbill sea
turtle would not be affected by Alternative 1 because no training or testing activity would occur there.
Alternative 1 would not affect loggerhead sea turtle designated critical habitat because the training and
testing activities would not impact the physical and biological factors that comprise the habitat types
within the loggerhead critical habitat designation. The potential impacts anticipated from Alternative 1
are summarized in Section 3.8.4.4 (Endangered Species Act Determinations). For a discussion of
cumulative impacts, see Chapter 4 (Cumulative Impacts).
3.8.4.2 Combined Impacts of All Stressors Under Alternative 2
Training and testing activities proposed under Alternative 2 would be an increase over what is proposed
for Alternative 1. However, this increase is not expected to substantially increase the potential for
impacts over what is analyzed for Alternative 1. The analysis presented in Section 3.8.4.1 (Combined
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Impacts of All Stressors Under Alternative 1) would similarly apply to Alternative 2. The combined
impacts of all stressors for training and testing activities under Alternative 2 are not expected to have
deleterious impacts on the fitness of any individuals or long-term consequences to populations of sea
turtles or crocodilians. Designated critical habitats for the green sea turtle and hawksbill sea turtle
would not be affected by Alternative 1 because no training or testing activity would occur there.
Alternative 1 would not affect loggerhead sea turtle designated critical habitat because the training and
testing activities would not impact the physical and biological factors that comprise the habitat types
within the loggerhead critical habitat designation.
3.8.4.3 Combined Impacts of All Stressors Under the No Action Alternative
Under the No Action Alternative, the Navy would not conduct the proposed training and testing
activities in the AFTT Study Area. Various stressors would not be introduced into the marine
environment, and there would be no combined impact of multiple stressors on sea turtles or
crocodilians. Therefore, baseline conditions of the existing environment would either remain unchanged
or would improve slightly after cessation of ongoing training and testing activities.
3.8.4.4 Endangered Species Act Determinations
Administration of ESA obligations associated with sea turtles are shared between NMFS and USFWS,
depending on life stage and specific location of the sea turtle. NMFS has jurisdiction over sea turtles in
the marine environment, and USFWS has jurisdiction over sea turtles on land. The Navy is consulting
with NMFS on its determination of effect on the potential impacts of the Proposed Action. Because no
activities analyzed in this EIS/OEIS occur on land within sea turtle nesting areas, consultation with
USFWS is not required for sea turtles. American alligators and American crocodiles are managed under
the jurisdiction of USFWS; therefore, the Navy will consult with USFWS for the proposed activities
considered in this EIS/OEIS.
Pursuant to the ESA, Navy training and testing activities may affect the green sea turtle, hawksbill sea
turtle, Kemp’s ridley sea turtle, loggerhead sea turtle, leatherback sea turtle, and American crocodile.
Designated critical habitats for the green sea turtle, hawksbill sea turtle, leatherback sea turtle, and
American crocodile would not be affected because no training or testing activity would occur there.
Training and testing activities would not affect loggerhead sea turtle designated critical habitat because
these activities would not impact the physical and biological factors that comprise the habitat types
within the loggerhead critical habitat designation. The Navy will consult with NMFS as required by
section 7(a)(2) of the ESA in that regard. The outcome of those consultations pursuant to ESA will be
described in the Final AFTT EIS/OEIS.
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