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6 MITIGATION MEASURES 

Effective training dictates that ship, submarine, and aircraft participants utilize their sensors to 
their optimum capabilities as required by mission. The Department of the Navy (DoN) 
recognizes that such use has the potential to cause behavioral disruption of some marine mammal 
species in the vicinity of training, as discussed in Chapter 4.

Mitigation measures to protect marine mammals and sea turtles listed under the Endangered 
Species Act (ESA) during Navy training on the proposed USWTR are addressed in this chapter. 
This chapter is comprised of six subchapters containing: 

� a detailed description of mitigation with respect to acoustical effects on marine 
animals (6.1). 

� a discussion of the mitigation related to vessel transits in the vicinity of mid-
Atlantic ports during North Atlantic right whale migratory seasons and in the 
vicinity of NMFS-designated critical habitat off the southeastern U.S. (6.2). 

� a description of the mitigation related to the landside component of the proposed 
USWTR project (6.3). 

� a description of the mitigation measures that would be employed during cable 
installation (6.4). 

� a statement of dedication to dynamic mitigation as conditions change with time 
(6.5).

� a discussion of the other mitigation measures that have been considered and 
rejected (6.6). 

It should be noted that several of these mitigation measures presented continue the development 
of mitigation measures for unit-level training that the Navy has had in place since 2004. In 
addition, the Navy coordinated with the National Marine Fisheries Service (NMFS) to further 
develop measures for protection of marine mammals during other active sonar consultations. 
Those mitigations for mid-frequency active sonar are detailed below. This chapter also presents a 
discussion of other measures that have been considered and rejected because they either:  

� are not feasible 

� present a safety concern 

� provide no known or ambiguous protective benefit, or
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� impact the effectiveness of the required military readiness activity.  

In order to make the findings necessary to issue the Marine Mammal Protection Act (MMPA) 
authorization, it may be necessary for NMFS to require additional mitigation or monitoring 
measures beyond those addressed in this final OEIS/EIS. These could include measures 
considered, but eliminated, in this final OEIS/EIS, or measures yet to be developed. In addition 
to commenting on this final OEIS/EIS, the public will have an opportunity to provide 
information to NMFS through the MMPA process, both during the comment period following 
NMFS’ Notice of Receipt of the application for a Letter of Authorization (LOA), and during the 
comment period following NMFS’ publication of the proposed rule. NMFS may propose 
additional mitigation or monitoring measures in the proposed rule.  

For the purposes of the ESA Section 7 consultation, the mitigation measures proposed here may 
be considered by NMFS as beneficial actions taken by the Federal agency or applicant (50 CFR 
402.14[g][8]). If required to satisfy requirements of the Endangered Species Act, NMFS may 
develop an additional set of measures contained in Reasonable and Prudent Alternatives, 
Reasonable and Prudent Measures, or Conservation Recommendations in any Biological 
Opinion issued for this Proposed Action.  

6.1 Protective Measures Related to Acoustic Effects 
Effective training on the proposed USWTR dictates that ship, submarine, and aircraft 
participants utilize their sensors and exercise weapons to their optimum capabilities. Recognizing 
that such use may adversely affect some ESA-listed marine mammals on the range, the Navy has 
developed protective measures related to acoustic effects.

The typical ranges, or distances, from the most powerful and common active sonar sources to be 
used in USWTR to received sound energy levels associated with TTS and PTS are shown in 
Table 6-1. Due to spreading loss, sound attenuates logarithmically from the source, so the area in 
which an animal could be exposed to potential injury (PTS) is small. Because the most powerful 
sources would typically be used in relatively deep water and the range to effect is limited, 
spherical spreading is assumed for 195 decibels referenced to 1 micro-Pascal squared second (dB 
re 1µPa2-s) and above. Also, due to the limited ranges, interactions with the bottom or surface 
ducts are rarely an issue.  
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Table 6-1  

Range to Effects for Active Sonar 

Sonar Source 215 dB re 1 µPa2-s received EL 
(PTS)

195 dB re 1 µPa2-s received EL 
(TTS)

AN/SQS-53 10 m 100-300 m
AN/SQS-56 or AN/AQS-22 5 m 30-60 m
DICASS sonobuoy never in a realistic operating 

environment
3-6 m

6.1.1 Personnel Training

Navy shipboard lookouts are highly qualified and experienced marine observers. At all times, the 
shipboard lookouts are required to sight and report all objects found in the water to the Officer of 
the Deck (OOD). Objects (e.g., trash, periscope) or disturbances (e.g., surface disturbance, 
discoloration) in the water may indicate a threat to the vessel and its crew. Navy lookouts 
undergo extensive training to qualify as a lookout. This training includes on-the-job instruction 
under the supervision of an experienced lookout, followed by completion of the Personal 
Qualification Standard (PQS) program, certifying that they have demonstrated the necessary 
skills to detect and report partially submerged objects. In addition to these requirements, many 
lookouts periodically undergo a two-day refresher training course.

Marine mammal mitigation training for those who would use the proposed USWTR is a key 
element of the mitigation measures. The goal of this training is twofold:  

� That USWTR personnel operating the active sonar understand the details of the 
mitigation measures and be competent to carry out these measures. 

� That key personnel onboard Navy platforms exercising in the proposed USWTR 
understand the mitigation measures and be competent to carry them out. 

For the past few years, the Navy has implemented marine mammal spotter training for its bridge 
lookout personnel on ships and submarines. This training has been revamped and updated as the 
Marine Species Awareness Training (MSAT) and is provided to all applicable units. The lookout 
training program incorporates MSAT, which addresses the lookout’s role in environmental 
protection, laws governing the protection of marine species, Navy stewardship commitments, 
and general observation information, including more detailed information for spotting marine 
mammals. MSAT has been reviewed by NMFS and acknowledged as suitable training. MSAT 
would also be provided to the following personnel: 

� Bridge personnel on ships and submarines – Personnel would continue to use the 
current marine mammal spotting training and any updates. 
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� Aviation units – Pilots and air crew personnel whose airborne duties during Anti-
Submarine Warfare (ASW) operations include searching for submarine periscopes 
would be trained in marine mammal spotting. These personnel would also be 
trained on the details of the mitigation measures specific to both their platform 
and that of the surface combatants with which they are operating. 

� Sonar personnel on ships, submarines, and ASW aircraft – Sonar operators aboard 
ships, submarines, and aircraft operating on the proposed USWTR would be 
trained in the details of the mitigation measures relative to their platform. 
Training would also target the specific actions to be taken if a marine mammal is 
observed.

6.1.2 Procedures 

The following procedures would be implemented to maximize the ability of operators to 
recognize instances when marine mammals are in the vicinity. 

6.1.2.1 General Maritime Protective Measures: Personnel Training 

� All lookouts aboard platforms involved in ASW training activities would review 
the NMFS-approved MSAT material prior to the use of mid-frequency active 
sonar.

� All Commanding Officers, Executive Officers, and officers standing watch on the 
bridge, maritime patrol aircraft aircrews, and Anti-submarine Warfare ASW 
helicopter crews will complete MSAT material prior to conducting a training 
activity employing mid-frequency active sonar. 

� Navy lookouts would undertake extensive training in order to qualify as a lookout 
in accordance with the Lookout Training Handbook (Naval Education and 
Training Command Manual [NAVEDTRA] 12968-D). 

� Lookout training would include on-the-job instruction under the supervision of a 
qualified, experienced lookout. Following successful completion of this 
supervised training period, lookouts would complete the PQS program, certifying 
that they have demonstrated the necessary skills (such as detection and reporting 
of partially submerged objects). This does not forbid personnel being trained as 
lookouts from inclusion in previous measures as long as supervisors monitor their 
progress and performance. 

� Lookouts would be trained to quickly and effectively communicate within the 
command structure in order to facilitate implementation of mitigation measures if 
marine species are spotted. 
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6.1.2.2 General Maritime Protective Measures: Lookout Responsibilities 

� On the bridge of surface ships, there would always be at least three personnel on 
watch whose duties include observing the water surface around the vessel. 

� In addition to the three personnel on watch on the bridge, all surface ships 
participating in ASW exercises would have at least two additional personnel on 
watch as lookouts at all times during the exercises. 

� Personnel on lookout and officers on watch on the bridge shall have at least one 
set of binoculars available for each person to aid in the detection of marine 
mammals. 

� On surface vessels equipped with mid-frequency active sonar, pedestal-mounted 
“Big Eye” (20 x 110) binoculars shall be present and would be maintained in 
good working order to assist in the detection of marine mammals near the vessel. 

� Personnel on lookout shall follow visual search procedures employing a scanning 
methodology in accordance with the Lookout Training Handbook (NAVEDTRA 
12968-D).

� Surface lookouts should scan the water from the ship to the horizon and be 
responsible for all contacts in their sector. In searching the assigned sector, the 
lookout should always start at the forward part of the sector and search aft (toward 
the back). To search and scan, the lookout should hold the binoculars steady so 
the horizon is in the top third of the field of vision and direct their eyes just below 
the horizon. The lookout should scan for approximately five seconds in as many 
small steps as possible across the field seen through the binoculars. They should 
search the entire sector through the binoculars in approximately five-degree steps, 
pausing between steps for approximately five seconds to scan the field of view. At 
the end of the sector search, the glasses would be lowered to allow the eyes to rest 
for a few seconds, and then the lookout should search back across the sector with 
the naked eye. 

� After sunset and prior to sunrise, lookouts shall employ Night Lookout 
Techniques in accordance with the Lookout Training Handbook (NAVEDTRA 
12968-D).

� At night, lookouts should not sweep the horizon with their eyes, as eyes do not 
perceive objects well when they are moving. Lookouts should scan the horizon in 
a series of short movements that would allow their eyes to come to periodic rests 
as they scan the sector. When visually searching at night, they should look a little 
to one side and out of the corners of their eyes, paying attention to the things on 
the outer edges of their field of vision.  
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� Personnel on lookout shall be responsible for informing the OOD of all objects or 
anomalies sighted in the water (regardless of the distance from the vessel), since 
any object or disturbance (e.g., trash, periscope, surface disturbance, 
discoloration) in the water may indicate a threat to the vessel and its crew or the 
presence of a marine species that may need to be avoided, as warranted. 

6.1.2.3 Operating Procedures

� Helicopters shall observe/survey the vicinity of a planned ASW exercise ten 
minutes prior to dipping of sonobuoys.  

� Commanding officers would make use of marine species detection cues and 
information to limit interaction with marine species to the maximum extent 
possible, consistent with the safety of the ship.  

� All personnel using all instrumentation capable of passive acoustic sonar 
operation (including aircraft, surface ships, or submarines) shall monitor for 
marine mammal vocalizations and report the detection of any marine mammal to 
the appropriate watch station for dissemination and appropriate action. The Navy 
can detect sounds within the human hearing range due to an operator listening to 
the incoming sounds. Passive acoustic detection systems are used during all ASW 
activities. See Subchapter 6.1.2.5.1 for further description of passive acoustic 
detection.

� Units shall use trained lookouts to survey for marine mammals and sea turtles 
prior to commencement and during the use of active sonar. 

� During operations involving active sonar, personnel shall use all available sensor 
and optical systems (such as night vision goggles to aid in the detection of marine 
mammals). 

� Navy aircraft participating in exercises at sea shall conduct and maintain, when 
operationally feasible and safe, surveillance for marine species of concern as long 
as it does not violate safety constraints or interfere with the accomplishment of 
primary operational duties.  

� Aircraft with deployed sonobuoys shall use only the passive capability of 
sonobuoys when marine mammals are detected within 183 m (600 ft) of the 
sonobuoy.

� Marine mammal detections by aircraft shall be immediately reported to the 
assigned Aircraft Control Unit (if participating) for further dissemination to ships 
in the vicinity of the marine species. This action shall occur when it is reasonable 
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to conclude that the course of the ship will likely close the distance between the 
ship and the detected marine mammal. 

� When marine mammals are detected by any means (aircraft, shipboard lookout, or 
acoustically) within 914 m (3,000 ft) of the sonar dome (the bow), the ship or 
submarine shall limit active transmission levels to at least 6 decibels (dB) below 
normal operating levels.  

� Ships and submarines shall continue to limit maximum transmission levels by this 
6 dB factor until the animal has been seen to leave the area, has not been detected 
for 30 minutes, or the vessel has transited more than 1,829 m (6,000 ft) beyond 
the location of the last detection.

� Should a marine mammal be detected within 457 m (1,500 ft) of the sonar dome, 
active sonar transmissions shall be limited to at least 10 dB below the 
equipment’s normal operating level. Ships and submarines shall continue to limit 
maximum ping levels by this 10 dB factor until the animal has been seen to leave 
the area, has not been detected for 30 minutes, or the vessel has transited more 
than 1,829 m (6,000 ft) beyond the location of the last detection. 

� Should the marine mammal be detected within 183 m (600 ft) of the sonar dome, 
active sonar transmissions shall cease. Sonar shall not resume until the animal has 
been seen to leave the area, has not been detected for 30 minutes, or the vessel has 
transited more than 1,829 m (6,000 ft) beyond the location of the last detection. 

� If the need for power-down should arise, as detailed above, Navy staff shall 
follow the requirements as though they were operating at 235 dB - the normal 
operating level (i.e., the first power-down shall be to 229 dB, regardless of the 
level above 235 db the sonar was being operated). 

� Prior to start up or restart of active sonar, operators shall check that the shut down 
zone radius around the sound source is clear of marine mammals. 

� Sonar levels (generally) – The Navy would operate sonar at the lowest practicable 
level, not to exceed 235 dB, except as required to meet tactical training objectives  

� Helicopters shall not dip their sonar within 183 m (600 ft) of a marine mammal 
and would cease pinging if a marine mammal closes within 183 m (600 ft) after 
pinging has begun. 

� Submarine sonar operators shall review detection indicators of close-aboard 
marine mammals prior to the commencement of ASW operations involving active 
sonar.
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� Night vision devices shall be available to all Sailors and aircrews, for use as 
appropriate.

6.1.2.4 Special Conditions Applicable for Bow-riding Dolphins  

If, after conducting an initial maneuver to avoid close quarters with dolphins, the ship concludes 
that dolphins are deliberately closing in on the ship to ride the vessel’s bow wave, no further 
mitigation actions are necessary. While in the shallow-wave area of the vessel bow, dolphins are 
out of the main transmission axis of the active sonar. 

6.1.2.5 Detection Probability and Mitigation Efficacy 

The probability of visually detecting a marine animal is dependent upon two things. First, the 
animal and the observer must be in the same place at the same time. If the animal is not present, 
it cannot be seen (availability bias) (Marsh and Sinclair, 1989). Second, when the animal is in a 
position to be detected by an observer and the observer in a position to detect the animal, the 
observer must perceive the animal (perception bias) (Marsh and Sinclair, 1989). The factors 
affecting the detection of the animal may be probabilistically quantified as g(0). That is, g(0)
represents the chance that the animal will be available for detection (i.e., on the surface and in 
the observer’s field of view) and that the observer will perceive the animal. A g(0) value of 1 
indicates that 100 percent of the animals are detected; it is rare that this assumption holds true, as 
both perception and availability bias impact the overall value of g(0) for any given species. 

Various factors are involved in estimating g(0), including: sightability/detectability of the animal 
(species-specific behavior and appearance, school size, blow characteristics, dive characteristics, 
and dive interval); viewing conditions (sea state, wind speed, wind direction, sea swell, and 
glare); and observer (experience, fatigue, and concentration) and platform characteristics (pitch, 
roll, yaw, speed, and height above water). Thomsen et al. (2005) provide a complete and recent 
discussion of g(0), factors that affect the detectability of the animals, and ideas on how to 
account for detection bias. It is important to note that g(0) as it is used here does not relate to the 
ability to identify an animal on any order, only that the animal will be detected. 

6.1.2.5.1 Marine Mammals 

In general, large whales are fairly easy to detect due to their large size and prominent blow 
(Taylor et al., 2007). Also relatively easy to detect are large groups of individuals, particularly 
gregarious delphinids that may be visible from a great distance due to the disturbance they make 
when moving across the surface of the water. Less easy to detect are marine mammals that spend 
a great deal of time at depth or whose presence on the surface is solitary and inconspicuous 
(Taylor et al., 2007).

Most information on pinnipeds is gleaned from studies done while individuals are hauled-out on 
land or on ice. Systematic at-sea sightings information is limited, so a g(0) value is available only 
for the harbor seal (Carretta et al., 2000). Pinnipeds have a low profile, no dorsal appendage, and 
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small body size in comparison with most cetaceans, limiting accurate visual detection to sea 
states of less than Beaufort 2 (Carretta et al., 2000).

It is possible that not all marine mammals will be spotted using visual methods, so acoustic 
methods are often useful for augmenting detection efforts. Most marine mammals produce 
detectable acoustic signals related to almost every aspect of their life; in-water acoustic signals 
are produced mainly by cetaceans, though pinnipeds may make underwater sounds as well 
(Tyack et al., 2002). Although acoustic signal production varies depending on the species, age 
class, gender, and behavior (Tyack et al., 2002), these signals are produced commonly enough to 
allow detection through passive acoustic monitoring. For example, data suggest that sperm 
whales do not go longer than 40 minutes without producing some sort of sound (Teloni, 2005; 
Lewis et al., 2007). Mysticete whales vocalize at lower frequencies than toothed cetaceans. 
While passive listening will be useful in augmenting visual detection efforts, there are species 
that either may not produce sound or will not be heard while they are in the vicinity of the 
detection platform. Many species of toothed whales, including long-diving and cryptic species 
such as Kogia spp. and beaked whales, produce highly directional, ultrasonic sounds (Marten, 
2000; Madsen and Wahlberg, 2007). Pinnipeds will not be detected acoustically.  

Table 6-2 

Range of Estimates for g(0) for Marine Mammal Species Found in the USWTR Study Area 

g(0)* Location Platform Source
Threatened/Endangered Cetacean Species 
Right whale (Eubalaena spp.) 

0.29-1.00** U.S. Atlantic Coast Shipboard Palka, 2006 
0.11-0.71 U.S. Atlantic Coast Aerial Hain et al., 1999 
0.19-0.29 U.S. Atlantic Coast Aerial Palka, 2005b 

0.95 U.S. West Coast Aerial Forney et al., 1995 
Humpback whale (Megaptera novaeangliae)

0.19-0.21 U.S. Atlantic Coast Shipboard Palka, 2005a 
0.90-1.00 U.S. West Coast Shipboard Barlow, 1995; 

Calambokidis and 
Barlow, 2004 

0.95 U.S. West Coast Aerial Forney et al., 1995 
0.26 Hawaii Aerial Mobley et al., 2001 
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Table 6-2 (cont’d)   

Range of Estimates for g(0) for Marine Mammal Species Found in the USWTR Study Area 

g(0)* Location Platform Source
Threatened/Endangered Cetacean Species 
Blue whale (Balaenoptera musculus)

0.41 U.S. West Coast Aerial Barlow et al., 1997; 
Carretta et al., 2000 

0.9-1.00 U.S. West Coast Shipboard Barlow and Taylor, 2001
0.92 U.S. West Coast Shipboard Barlow and Forney, 

2007; Forney, 2007 
Sei whale (Balaenoptera borealis)

0.92 U.S. West Coast Shipboard Barlow and Forney, 
2007; Forney, 2007 

Fin whale (Balaenoptera physalus)
0.32-0.94 U.S. Atlantic Coast Shipboard Blaylock et al., 1995; 

Palka, 2006 
0.19-0.29 U.S. Atlantic Coast Aerial Palka, 2005b 
0.90-1.00 U.S. West Coast Shipboard Barlow, 1995, 2003a 
0.95-0.98 U.S. West Coast Aerial Forney and Barlow, 

1993; Forney et al., 
1995

0.90-1.00 Hawaii Shipboard Barlow, 2003b 
Sperm whale (Physeter macrocephalus)

0.28-0.57 U.S. Atlantic Coast Shipboard Palka, 2005a, 2006 
0.19-0.29 U.S. Atlantic Coast Aerial Palka, 2005b 
0.53-1.00 U.S. West Coast Shipboard Barlow, 1995; Barlow 

and Gerrodette, 1996; 
Barlow and Sexton, 
1996; Barlow, 2003a; 
Barlow and Taylor, 2005

0.95-0.98 U.S. West Coast Aerial Forney and Barlow, 
1993; Forney et al., 
1995

0.87 Hawaii Shipboard Barlow, 2003b, 2006a 
0.32 Antarctic Shipboard Kasamatsu and Joyce, 

1995
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Range of Estimates for g(0) for Marine Mammal Species Found in the USWTR Study Area 

g(0)* Location Platform Source
Non-Threatened/Non-Endangered Cetacean Species  
Minke whale (Balaenoptera acutorostrata)

0.31-0.70 U.S. Atlantic Coast Shipboard Blaylock et al., 1995; 
Palka, 2006 

0.19-0.29 U.S. Atlantic Coast Aerial Palka, 2005b 
0.25-0.90 Eastern North Atlantic Shipboard Butterworth and 

Borchers, 1988; Øien, 
1990; Schweder et al., 
1991, 1992, 1997; 
Schweder and Høst, 
1992; Skaug and 
Schweder, 1999; Skaug 
et al., 2004 

0.84 U.S. West Coast Shipboard Barlow, 1995, 2003a 
0.95-0.98 U.S. West Coast Aerial Forney and Barlow, 

1993; Forney et al., 
1995

0.63-0.83 Antarctic Shipboard Doi et al., 1982; IWC 
1982

Bryde’s whale (Balaenoptera edeni)
0.90-1.00 U.S. West Coast Shipboard Barlow, 1995, 2003a 

0.90 Hawaii Shipboard Barlow, 2003b, 2006 
Kogia spp. 

0.29-0.55** U.S. Atlantic Coast Shipboard Palka, 2006 
0.19-0.79 U.S. West Coast Shipboard Barlow, 1995; Barlow 

and Sexton, 1996; 
Barlow, 1999, 2003a 

0.35 Hawaii Shipboard Barlow, 2003b, 2006 
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Table 6-2 (cont’d)   

Range of Estimates for g(0) for Marine Mammal Species Found in the USWTR Study Area 

g(0)* Location Platform Source
Non-Threatened/Non-Endangered Cetacean Species  
Ziphiidae (Beaked Whales) 

0.46-0.51 U.S. Atlantic Coast Shipboard Palka, 2005a, 2006 
0.19-0.21 U.S. Atlantic Coast Aerial Palka, 2005b 
0.13-1.00 U.S. West Coast Shipboard Barlow, 1995; Barlow 

and Sexton, 1996; 
Barlow, 1999; Carretta 
et al., 2001; Barlow, 
2003a; Barlow et al., 
2006

0.23-0.45** Hawaii Shipboard Barlow, 2003b, 2006 
0.27 Antarctic Shipboard Kasamatsu and Joyce, 

1995
0.95-0.98 U.S. West Coast Aerial Forney and Barlow, 

1993; Forney et al., 
1995

Bottlenose dolphin (Tursiops truncatus)
0.62-0.99 U.S. Atlantic Coast Shipboard Palka, 2005a, 2006 
0.58-0.77 U.S. Atlantic Coast Aerial Palka, 2005b 
0.74-1.00 U.S. West Coast Shipboard Barlow, 1995, 2003a 
0.67-0.96 U.S. West Coast Aerial Forney and Barlow, 

1993; Forney et al., 
1995

0.74-1.00 Hawaii Shipboard Barlow, 2003b, 2006 
Spinner dolphin (Stenella longirostris)

0.61-0.76** U.S. Atlantic Coast Shipboard Palka, 2006 
0.77-1.0 U.S. West Coast Shipboard Barlow, 2003a 
0.77-1.0 Hawaii Shipboard Barlow, 2003b, 2006 

Clymene dolphin (Stenella clymene)
None available. 

Pantropical spotted dolphin (Stenella attenuata)
0.37-0.94** U.S. Atlantic Coast Shipboard Palka, 2006 
0.77-1.00 U.S. West Coast Shipboard Barlow, 2003a 
0.76-1.00 Hawaii Shipboard Barlow, 2003b, 2006 

Atlantic spotted dolphin (Stenella frontalis)
0.37-0.94** U.S. Atlantic Coast Shipboard Palka, 2006 
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Table 6-2 (cont’d)   

Range of Estimates for g(0) for Marine Mammal Species Found in the USWTR Study Area 

g(0)* Location Platform Source
Non-Threatened/Non-Endangered Cetacean Species  
Striped dolphin (Stenella coeruleoalba)

0.61-0.77 U.S. Atlantic Coast Shipboard Palka, 2005a, 2006 
0.77-1.00 U.S. West Coast Shipboard Barlow, 1995, 2003a 
0.76-1.00 Hawaii Shipboard Barlow, 2003b, 2006 

Common dolphin (Delphinus delphis)
0.52-0.95 U.S. Atlantic Coast Shipboard Palka, 2005a, 2006 
0.58-0.77 U.S. Atlantic Coast Aerial Palka, 2005b 
0.79-0.81 Eastern North Atlantic Shipboard Cañadas, et al. 2004 
0.77-1.0 U.S. West Coast Shipboard Barlow, 1995, 2003a 
0.67-0.96 U.S. West Coast Aerial Forney and Barlow, 

1993; Forney et al., 
1995

Rough-toothed dolphin (Steno bredanensis)
0.74-1.00 U.S. West Coast Shipboard Barlow, 2003a 
0.74-1.00 Hawaii Shipboard Barlow, 2003b, 2006 

Fraser’s dolphin (Lagenodelphis hosei)
0.76-1.00 Hawaii Shipboard Barlow, 2003b, 2006 

White-sided dolphin (Lagenorhynchus acutus and L. obliquidens)
0.27-0.38** U.S. Atlantic Coast Shipboard Palka, 2006 
0.58-0.77 U.S. Atlantic Coast Aerial Palka, 2005b 
0.77-1.00 U.S. West Coast Shipboard Barlow, 1995, 2003a 
0.67-0.96 U.S. West Coast Aerial Forney and Barlow, 

1993; Forney et al., 
1995

White-beaked dolphin (Lagenorhynchus albirostris)
None available. 

Risso’s dolphin (Grampus griseus)
0.51-0.84 U.S. Atlantic Coast Shipboard Palka, 2005a, 2006 
0.58-0.77 U.S. Atlantic Coast Aerial Palka, 2005b 
0.74-1.00 U.S. West Coast Shipboard Barlow ,1995, 2003a 
0.67-0.96 U.S. West Coast Aerial Forney and Barlow, 

1993; Forney et al., 
1995

0.74-1.00 Hawaii Shipboard Barlow, 2003b, 2006 
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Table 6-2 (cont’d)   

Range of Estimates for g(0) for Marine Mammal Species Found in the USWTR Study Area 

g(0)* Location Platform Source
Non-Threatened/Non-Endangered Cetacean Species  
False killer whale (Pseudorca crassidens)

0.74-1.00 Hawaii Shipboard Barlow, 2003b, 2006 
Pygmy killer whale (Feresa attenuata)

0.74-1.00 Hawaii Shipboard Barlow, 2003b, 2006 
Killer whale (Orcinus orca)

0.90 U.S. West Coast Shipboard Barlow, 2003a 
0.95-0.98 U.S. West Coast Aerial Forney et al., 1995 

0.90 Hawaii Shipboard Barlow, 2003b, 2006 
0.96 Antarctic Shipboard Kasamatsu and Joyce, 

1995
Melon-headed whale (Peponocephala electra)

0.74-1.00 Hawaii Shipboard Barlow, 2003b, 2006 
Pilot whale (Globicephala spp.) 

0.48-0.67 U.S. Atlantic Coast Shipboard Palka, 2005a, 2006 
0.19-0.29 U.S. Atlantic Coast Aerial Palka, 2005b 
0.74-1.00 U.S. West Coast Shipboard Barlow, 2003a 
0.74-1.00 Hawaii Shipboard Barlow, 2003b, 2006 

0.93 Antarctic Shipboard Kasamatsu and Joyce, 
1995

Harbor porpoise (Phocoena phocoena)
0.35-0.73 U.S. Atlantic Coast Shipboard Palka, 1995, 1996,  

2006
0.24-0.49 U.S. Atlantic Coast Aerial Palka, 2005b 
0.41-0.71 Eastern North Atlantic Aerial Grünkorn et al., 2005 
0.08-0.85 U.S. West Coast Aerial Barlow et al., 1988; 

Calambokidis et al., 
1993a; Forney et al., 
1995; Laake et al., 
1997; Carretta et al., 
2001, 2007 

0.54-0.79 U.S. West Coast Shipboard Calambokidis et al., 
1993b; Barlow, 1995; 
Carretta et al., 2001 
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Table 6-2 (cont’d)   

Range of Estimates for g(0) for Marine Mammal Species Found in the USWTR Study Area 

g(0)* Location Platform Source
Non-Threatened/Non-Endangered Pinniped Species  
Harbor seal (Phoca vitulina)

0.28 U.S. West Coast Aerial Barlow et al., 1997; 
Carretta et al., 2000 

* A g(0) value of 1.00 indicates that 100 percent of the animals are detected; it is rare that this assumption holds true. Departures 
of g(0) from 1.00 can be attributed to either perception bias or availability bias. 
** These numbers were either determined by the source or applied by the source for abundance/density estimation analyses in the
particular geographic location.  

6.1.2.5.2 Sea Turtles 

The detection probability of sea turtles is generally lower than that of cetaceans. Sea turtles often 
spend over 90 percent of their time underwater (e.g., Byles, 1988; Renaud and Carpenter, 1994; 
Mansfield and Musick, 2003) and are not visible more than one or two meters below the surface 
(Mansfield, 2006). Shoop and Kenney (1992) postulated that, due to the dive behavior of sea 
turtles, marine surveys underestimate the total number of animals in a given area by as much as 
an order of magnitude. This suggests that standard visual observation efforts may be less 
effective in detecting sea turtles than they are in detecting cetaceans. Sea turtles also are much 
smaller than cetaceans, so the effective distance from which they can be seen (from both surface 
and aerial platforms) is smaller (300 m [984 ft] for turtles versus over a kilometer for large 
whales or gregarious delphinids; Musick et al., 1984). Shipboard surveys designed for sighting 
marine mammals are adequate for detecting large sea turtles (e.g., adult leatherbacks) but usually 
not the smaller-sized turtles (e.g., juveniles, Lepidochelys spp.). Pelagic juveniles may be 
especially difficult to detect. Aerial detection may be more effective in spotting sea turtles on the 
surface, particularly in calm seas and clear water, but it is possible that the smallest age classes 
are not detected even in good conditions (Marsh and Saalfeld, 1989). Visual detection of sea 
turtles, especially small turtles, is further complicated by their startle behavior in the presence of 
ships. Turtles on the surface may react to the presence of a vessel (dive) before it is detected by 
shipboard or aerial observers (Kenney, 2005). However, sea turtle reaction time is reduced in 
proportion to increasing vessel speeds (Hazel et al., 2007).  

There have been few dedicated surveys for sea turtles. There is no information available on 
specific g(0) values for turtles. Most of these studies have used mathematical models to calculate 
the proportion of surfaced turtles to submerged turtles based on the proportion of time sea turtles 
are expected to spend at the surface (obtained from tracking or tagging data). Byles (1988) found 
that for every loggerhead observed on the surface in Chesapeake Bay, approximately 19 were 
present but unobservable. Mansfield (2006) found that sea turtles spent more time at the surface 
during the spring than during the summer within the Chesapeake Bay. Therefore, the 1:19 (at 
surface/ under the surface) ratio would change depending on the season. However, sea turtles 
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only spend a portion of the year in Chesapeake Bay and their surfacing behavior may be different 
than that of year-round residents in other locations. Not only are there no specific estimates of 
g(0) for turtles, but it is likely that the value shifts significantly depending on species, age class, 
season and geographic region. 

Visual mitigation efforts for sea turtles will probably detect only those individuals that are very 
large or that spend a significant portion of their time at the surface. Sea turtles will not be 
detected acoustically. 

6.1.2.6 Potential Protective Measures Under Development 

No mitigation effort will be 100 percent effective, just as no scientific survey is able to detect 
every animal. It is possible that some species, particularly those that are deep-diving or cryptic, 
may not be detected by either visual or passive acoustic means during Navy training on the 
proposed USWTR. In order to address potential impacts to undetected animals, the Navy is 
coordinating with the NMFS to improve mitigation effectiveness. 

Evolving and novel approaches in acoustic detection and localization may be useful for 
mitigation and monitoring. These developing new technologies may help detect marine 
mammals. The Navy is currently funding a large-scale, behavioral study of beaked whales in the 
Bahamas to better understand their behavior as it relates to the presence of sound such as MFA 
sonar. In addition, the Navy is working to develop the capability to detect and localize vocalizing 
marine mammals using installed sensors. Underwater hydrophones such as those associated with 
underwater instrumented ranges may ultimately be useful in both detecting and localizing marine 
mammals (Ko et al., 2008). However, based on the current status of acoustic monitoring science, 
it is not yet possible to use installed systems as mitigation tools. As this science develops, it will 
be incorporated in the USWTR mitigation plan. 

In addition, the Navy is also actively engaged in acoustic monitoring research involving a variety 
of methodologies (e.g., underwater gliders); to date, none of the methodologies have been 
developed to the point where they could be used as an actual mitigation tool. The Navy will 
continue to coordinate passive monitoring and detection research specific to the proposed use of 
active sonar. As technology and methodologies become available, their applicability and 
viability will be evaluated for incorporation into this mitigation plan.  

6.1.3 Conservation Measures 

6.1.3.1 Monitoring 

The U.S. Navy is committed to demonstrating environmental stewardship while executing its 
National Defense mission and is responsible for compliance with a suite of Federal 
environmental and natural resources laws and regulations that apply to the marine environment. 
A number of monitoring plans are currently being developed for protected marine species 
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(primarily marine mammals and sea turtles) as part of the environmental planning and regulatory 
compliance process associated with a variety of training actions and range complexes. The 
purpose of these monitoring plans is to assess the effects of training activities on marine species. 
The primary focus of these monitoring plans will be on effects to individuals but data may also 
support investigation of potential population-level trends in marine species distribution, 
abundance, and habitat use in various range complexes and geographic locations where Navy 
training occurs. 

The Navy is developing an Integrated Comprehensive Monitoring Program (ICMP) for marine 
species in order to establish the overarching framework and oversight that will facilitate the 
collection and synthesis of information and data from the various monitoring efforts being 
implemented. The ICMP will compile data from range-specific monitoring efforts as well as 
research and development (R&D) studies that are fully or partially Navy-funded. While the 
ICMP is not a regulatory requirement, it will facilitate the synthesis of information across 
multiple monitoring efforts and help to coordinate the most efficient use of limited resources in 
order to address monitoring concerns navy-wide. Although the ICMP is intended to apply to all 
Navy training, use of MFA sonar in training, testing, and research, development, test, and 
evaluation (RDT&E) will comprise a major component of the overall program. 

The primary goals of the ICMP are: 

� To monitor Navy training exercises, especially those involving active sonar and 
underwater detonations, for compliance with the terms and conditions of ESA 
Section 7 consultations or MMPA authorizations. 

� To minimize exposure of protected species to sound levels from active sonar 
currently considered to result in harm/harassment. 

� To collect data to support estimating the number of individuals exposed to sound 
levels above current regulatory thresholds. 

� To assess the efficacy of the Navy’s current marine species mitigation. 

� To assess the practicality and effectiveness of potential future mitigation tools and 
techniques.

� To document trends in species distribution and abundance in Navy training areas 
through focused longitudinal monitoring efforts. 

� To add to the knowledge base on potential behavioral and physiological effects to 
marine species from active sonar. 
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The ICMP and adaptive management tool will include: 

� A method for prioritizing monitoring projects that clearly describes the 
characteristics of a proposal that factor into its priority. 

� A method for annually reviewing, with NMFS, monitoring results, Navy R&D, 
and current science to use for potential modification of mitigation or monitoring 
methods. 

� A detailed description of the Monitoring Workshop to be convened in 2011 and 
how and when Navy/NMFS will subsequently utilize the findings of the 
Monitoring Workshop to potentially modify subsequent monitoring and 
mitigation. 

� An adaptive management plan. 

The ICMP will provide a comprehensive structure and serve as the basis for establishing 
monitoring plans for individual range complexes and specific training activities. Specific training 
exercise plans will be focused on short-term monitoring and mitigation for individual training 
activities. Each training event will be evaluated to determine if it represents an appropriate 
monitoring opportunity within the ICMP framework. Due to the scale (spatial, temporal, and 
operational) of various training activities, not every event will present optimum opportunity for 
concentrated monitoring and as a result various levels of effort and resources will be associated 
with individual exercises. The overall approach of the ICMP is to target the majority of available 
monitoring resources on a limited number of opportunities with best potential for high quality 
data collection rather than attempting to apply a thin blanket of monitoring over the entirety of 
Navy training. 

Data collection methods will be standardized across the program to the extent possible to provide 
the best opportunity for pooling data from multiple regions. Some methods may be universally 
applicable; however, some may be utilized only in specific locations where conditions are most 
appropriate. For example, in Hawaii, there is significant baseline data on odontocetes from 
tagging, which can be used to provide context for tagging data collected during training events. 
The Navy’s overall monitoring approach will seek to leverage and build upon existing research 
efforts whenever possible.  

By using a combination of monitoring techniques or tools appropriate for the species of concern, 
the type of Navy activities conducted in the area, sea state conditions, and the appropriate spatial 
extent, the detection, localization, and observation of marine species can be maximized. The 
ICMP will evaluate the range of potential monitoring techniques that can be tailored to any Navy 
range or exercise and the appropriate species of concern. The primary tools available for 
monitoring include the following: 
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� Visual Observations – Surface vessel and aerial survey platforms can provide 
data on both long term population trends (abundance and distribution) as well as 
occurrence immediately before, during, and after training events. In addition, 
visual observation has the potential to collect information related to behavioral 
response of marine species to Navy training activities. Both Navy personnel 
(lookouts) and independent visual observers (Navy biologists) will be used from a 
variety of platforms for monitoring as appropriate and logistically feasible. 

� Passive Acoustic Monitoring – Autonomous Acoustic Recorders (moored 
buoys), High Frequency Acoustic Recording Packages (HARPS), sonobuoys, 
passive acoustic towed arrays, shipboard passive sonar, and Navy Instrumented 
Acoustic Ranges can provide data on presence/absence as well as localization, 
identification and tracking in some cases. Passive acoustic observations are 
particularly important for species that are difficult to detect visually or when 
conditions limit the effectiveness of visual monitoring. Instrumented navy ranges 
present a unique opportunity to take advantage of infrastructure that would 
otherwise not be available for monitoring such a large area. The Marine Mammal 
Monitoring on Navy Ranges (M3R) program takes advantage of this opportunity 
and may support long-term data collection at specific fixed sites. 

� Tagging – Tagging is an important tool for examining the movement patterns and 
diving behavior of cetaceans. Sensors can be used that measure location, swim 
velocity, orientation, vocalizations, as well as record received sound levels. 
Tagging with sophisticated digital acoustic recording tags (D-tags) may also allow 
direct monitoring of behaviors not readily apparent to surface observers. D-tags 
were deployed as part of a behavioral response study (Claridge, 2008) initiated in 
2007 at the AUTEC range in the Bahamas to identify behavioral mechanisms 
related to anthropogenic sound exposure. This tagging study continued through 
2008 and is currently being conducted. 

� Photo identification and tagging of animals – Photo identification contributes to 
understanding of movement patterns and stock structure which is important to 
determine how potential effects may relate to individual stocks or populations.

� Oceanographic and environmental data collection – Physical and 
environmental data related to habitat parameters is necessary for analyzing 
distribution patterns, developing predictive habitat and density models, and better 
understanding habitat use.

In addition, the ICMP will propose to continue or initiate studies of behavioral response, 
abundance, distribution, habitat utilization, etc. for species of concern using a variety of methods 
which may include visual surveys, passive and acoustic monitoring, radar and data logging tags 
(to record data on acoustics, diving and foraging behavior, and movements). This work will help 
to build the collective knowledgebase on the geographic and temporal extent of key habitats and 
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provide baseline information to account for natural perturbations such as El Niño or La Niña 
events as well as establish baseline information to determine the spatial and temporal extent of 
reactions to Navy operations, or indirect effects from changes in prey availability and 
distribution.

In 2005, the Navy contracted with a consortium of researchers from Duke University, University 
of North Carolina at Wilmington, University of St. Andrews, and NMFS Northeast Fisheries 
Science Center to conduct a pilot study analysis and subsequently develop a survey and 
monitoring plan in support of the planned USWTR Training activities. This survey and 
monitoring plan prescribes the recommended approach for data collection, including surveys 
(such as aerial/shipboard, frequency, and spatial extent) and data analysis (standard line-transect, 
spatial modeling) necessary to establish a fine-scale seasonal baseline of the distribution and 
abundance of protected species.

The baseline data collection portion of the program began in June 2007 and includes coordinated 
aerial, shipboard, and passive acoustic surveys, as well as deployment of high-frequency acoustic 
recording packages to supplement the traditional visual surveys. This intensive data collection 
effort is planned to continue in support of USWTR.  

The Navy will coordinate with the local NMFS Stranding Coordinator for any unusual marine 
mammal behavior and any stranding, beached live/dead or floating marine mammals that may 
occur at any time during or within 24 hours after completion of mid-frequency active sonar use 
associated with ASW training activities. The Navy will submit a report to the Office of Protected 
Resources, NMFS, within 120 days of the completion of a Major Exercise. This report must 
contain a discussion of the nature of the effects, if observed, based on both modeled results of 
real-time events and sightings of marine mammals. 

In combination with previously discussed mitigation and protective measures, exercise-specific 
implementation plans developed under the ICMP will ensure thorough monitoring and reporting 
of USWTR training activities. A Letter of Instruction, Mitigation Measures Message, or 
Environmental Annex to the Operational Order will be issued prior to each exercise to further 
disseminate the personnel training requirement and general marine mammal protective measures 
including monitoring and reporting. 

The Navy shall abide by the Stranding Response Plan to include the following measures: 

 (A) Shutdown Procedures– When an Uncommon Stranding Event (USE – as defined in the 
regulations) occurs during a Major Training Exercise the Navy shall implement the procedures 
described below. 

(1) The Navy shall implement a Shutdown (as defined in the regulations) when advised 
by a NMFS Office of Protected Resources Headquarters Senior Official designated in the 
Stranding Communication Protocol that a USE involving live animals has been identified 
and that at least one live animal is located in the water. NMFS and Navy will maintain a 
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dialogue, as needed, regarding the identification of the USE and the potential need to 
implement shutdown procedures. 

(2) Any shutdown in a given area shall remain in effect in that area until NMFS advises 
the Navy that the subject(s) of the USE at that area die or are euthanized, or that all live 
animals involved in the USE at that area have left the area (either of their own volition or 
herded).

(3) If the Navy finds an injured or dead animal of any species other than North Atlantic 
right whale floating at sea during an MTE, the Navy shall notify NMFS immediately or 
as soon as operational security considerations allow. The Navy shall provide NMFS with 
species or description of the animal (s), the condition of the animal(s) including carcass 
condition if the animal(s) is/are dead), location, time of first discovery, observed 
behaviors (if alive), and photo or video (if available). Based on the information provided, 
NMFS shall determine if, and advise the Navy whether, a modified shutdown is 
appropriate on a case-by-case basis. 

(4) If the Navy finds an injured (or entangled) North Atlantic right whale floating at sea 
during an MTE, the Navy shall implement shutdown procedures 14 NM (26 km) around 
the animal immediately (without waiting for notification from NMFS). The Navy shall 
then notify NMFS (pursuant to the Communication Protocol) immediately or as soon as 
operational security considerations allow. The Navy shall provide NMFS with species or 
description of the animal (s), the condition of the animal (s) including carcass condition if 
the animal(s) is/are dead), location, time of first discovery, observed behaviors (if alive), 
and photo or video (if available). Subsequent to the discovery of the injured whale, any 
Navy platforms in the area shall report any North Atlantic right whale sightings to NMFS 
(or to a contact that can alert NMFS as soon as possible). Based on the information 
provided, NMFS may initiate/organize an aerial survey (by requesting the Navy’s 
assistance pursuant to the memorandum of agreement (MOA) or by other available 
means) to see if other North Atlantic right whales are in the vicinity. Based on the 
information provided by the Navy and, if necessary, the outcome of the aerial surveys, 
NMFS shall determine whether a continued shutdown is appropriate on a case-by-case 
basis. Though it will be determined on a case-by-case basis after Navy/NMFS discussion 
of the situation, NMFS anticipates that the shutdown will continue within 14 NM (26 km) 
of a live, injured/entangled North Atlantic right whale until the animal dies or has not 
been seen for at least 3 hours (either by NMFS staff attending the injured animal or Navy 
personnel monitoring the area around where the animal was last sighted). 

(5) If the Navy finds a dead North Atlantic right whale floating at sea during an MTE, the 
Navy shall notify NMFS (pursuant to AFAST Stranding Communication Protocol) 
immediately or as soon as operational security considerations allow. The Navy shall 
provide NMFS with species or description of the animal (s), the condition of the animal 
(s) including carcass condition if the animal(s) is/are dead), location, time of first 
discovery, observed behaviors (if alive), and photo or video (if available). Subsequent to 
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the discovery of the dead whale, if the Navy is operating sonar in the area they shall use 
increased vigilance (in looking for North Atlantic right whales) and all platforms in the 
area shall report sightings of North Atlantic right whales to NMFS as soon as possible. 
Based on the information provided, NMFS may initiate/organize an aerial survey (by 
requesting the Navy’s assistance pursuant to the MOA or by other available means) to see 
if other North Atlantic right whales are in the vicinity. Based on the information provided 
by the Navy and, if necessary, the outcome of the aerial surveys, NMFS will determine 
whether any additional mitigation measures are necessary on a case-by-case basis. 

(6) In the event, following a USE, that: a) qualified individuals are attempting to herd 
animals back out to the open ocean and animals are not willing to leave, or b) animals are 
seen repeatedly heading for the open ocean but turning back to shore, NMFS and the 
Navy shall coordinate (including an investigation of other potential anthropogenic 
stressors in the area) to determine if the proximity of MFAS/HFAS training activities or 
explosive detonations, though farther than 14 NM (26 km) from the distressed animal(s), 
is likely contributing to the animals’ refusal to return to the open water. If so, NMFS and 
the Navy will further coordinate to determine what measures are necessary to improve 
the probability that the animals will return to open water and implement those measures 
as appropriate. 

(B) Within 72 hours of NMFS notifying the Navy of the presence of a USE, the Navy shall 
provide available information to NMFS (per the Communication Protocol) regarding the 
location, number and types of acoustic/explosive sources, direction and speed of units using 
MFAS/HFAS, and marine mammal sightings information associated with training activities 
occurring within 80 nm (148 km) and 72 hours prior to the USE event. Information not initially 
available regarding the 80 NM (148 km), 72 hour period prior to the event will be provided as 
soon as it becomes available. The Navy will provide NMFS investigative teams with additional 
relevant unclassified information as requested, if available. 

(C) Memorandum of Agreement (MOA) – The Navy and NMFS shall develop a MOA, or other 
mechanism consistent with federal fiscal law requirements (and all other applicable laws), that 
will establish a framework whereby the Navy can (and provide the Navy examples of how they 
can best) assist NMFS with stranding investigations in certain circumstances. 

6.1.3.2 Research 

The Navy provides a significant amount of funding and support to marine research through a 
variety of organizations. From FY04 to FY08, the Navy provided over $94 million to 
universities, research institutions, federal laboratories, private companies, and independent 
researchers around the world for marine life research. During this same time period, the DoD 
contributed nearly $6 million for a total of $100 million in marine life research projects. These 
projects include basic science efforts, such as baseline surveys, and do not include monitoring 
surveys or environmental planning document preparation (DoN, 2008b). In FY08 alone, the 
Navy will spend over $26 million and the DoD almost $1 million towards this effort (DoN, 



Final OEIS/EIS  Undersea Warfare Training Range 

Mitigation 6-23 Measures 

2008b). Currently, the Navy has budgeted nearly $22 million and the DoD has budgeted a half a 
million dollars for continued marine mammal research in FY09 (DoN, 2008b). Major topics of 
Navy-supported research include the following: 

� Better understanding of marine species distribution and important habitat areas, 

� Developing methods to detect and monitor marine species before and during 
training,

� Understanding the effects of sound on marine mammals, sea turtles, fish, and 
birds, and

� Developing tools to model and estimate potential effects of sound.

This research is directly applicable to USWTR training activities, particularly with respect to the 
investigations of the potential effects of underwater noise sources on marine mammals and other 
protected species. Proposed training activities employ sonar and underwater explosives, which 
introduce sound into the marine environment.  

The Marine Life Sciences Division of the Office of Naval Research currently coordinates six 
programs that examine the marine environment and are devoted solely to studying the effects of 
noise and/or the implementation of technology tools that will assist the Navy in studying and 
tracking marine mammals. The six programs are as follows:  

1. Environmental Consequences of Underwater Sound,  
2. Non-Auditory Biological Effects of Sound on Marine Mammals,  
3. Effects of Sound on the Marine Environment,  
4. Sensors and Models for Marine Environmental Monitoring,  
5. Effects of Sound on Hearing of Marine Animals, and  
6. Passive Acoustic Detection, Classification, and Tracking of Marine Mammals.

The Navy has also developed the technical reports referenced within this document, which 
include the Marine Resource Assessments and the Navy OPAREA Density Estimates (NODE) 
reports. Furthermore, research cruises by the NMFS and by academic institutions have received 
funding from the U.S. Navy. For instance, the ONR contributed financially to the Sperm Whale 
Seismic Survey (SWSS) in the Gulf of Mexico, coordinated by Texas A&M. The goals of the 
SWSS are to examine effects of the oil and gas industry on sperm whales and what mitigations 
would be employed to minimize adverse effects to the species. All of this research helps in 
understanding the marine environment and the effects that may arise from the use of underwater 
noise in the Gulf of Mexico and western North Atlantic Ocean.  

The Navy has sponsored several workshops to evaluate the current state of knowledge and 
potential for future acoustic monitoring of marine mammals. The workshops brought together 
acoustic experts and marine biologists from the Navy and other research organizations to present 
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data and information on current acoustic monitoring research efforts and to evaluate the potential 
for incorporating similar technology and methods on instrumented ranges. However, acoustic 
detection, identification, localization, and tracking of individual animals still requires a 
significant amount of research effort to be considered a reliable method for marine mammal 
monitoring. The Navy supports research efforts on acoustic monitoring and will continue to 
investigate the feasibility of passive acoustics as a potential mitigation and monitoring tool. 

Recently, a workshop was held to discuss the research required to understand the impact of 
tactical mid-frequency sonar transmission on fish, fisheries and fisheries habitat. Workshop 
participants included personnel from the Navy, academic universities, and NOAA Fisheries 
Service, who were selected based on their expertise in acoustics, fish hearing and fisheries 
biology. The objective of the workshop was to describe the range of scientific concerns 
regarding the effects of Navy training activities using tactical mid-frequency active sonar on fish 
and fisheries resources and to distill these concerns into a long-term research and development 
plan. The priorities of the workshop included larval fish effects, hearing capabilities, small 
pelagic and soniferous fish behavior and potential effects to fisheries. 

Overall, the Navy will continue to fund ongoing marine mammal research, and is planning to 
coordinate long term monitoring/studies of marine mammals on various established ranges and 
operating areas. The Navy will continue to research and contribute to university/external 
research to improve the state of the science regarding marine species biology and acoustic 
effects. These efforts include mitigation and monitoring programs; data sharing with NMFS and 
via the literature for research and development efforts; and future research as described 
previously.

6.1.4 Coordination and Reporting

The Navy would coordinate with NMFS Stranding Coordinators for any unusual marine 
mammal behavior. This includes any stranding, beached live/dead, or floating marine mammals 
that may occur coincident with Navy training activities.  

These mitigation measures have been developed in full consideration of the recommendations of 
the joint National Oceanic and Atmospheric Administration (NOAA) / Navy report on the 
Bahamas marine mammal stranding event (NOAA and DoN, 2001). 

6.2 Protective Measures Related to Vessel Transit and North 
Atlantic Right Whales

The proposed USWTR would involve vessel movements from homeports along the eastern U.S. 
from Connecticut to Florida. The Navy recognizes the potential for interaction (ship strike) with 
North Atlantic right whales during vessel transits to and from homeports and the proposed 
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USWTR, as well as during range activities. Therefore, Navy protective measures for both the 
Mid-Atlantic region and the Southeast region of the U.S. are detailed in this section. 

6.2.1 Mid-Atlantic, Offshore of the Eastern United States 

For purposes of these measures, the mid-Atlantic is defined broadly to include ports south and 
east of Block Island Sound southward to South Carolina. The procedure described below would 
be established as protective measures for Navy vessel transits during North Atlantic right whale 
migratory seasons near ports located off the western North Atlantic, offshore of the eastern 
United States. The mitigation measures would apply to all Navy vessel transits, including those 
vessels that would transit to and from the proposed USWTR.  

Seasonal migration of North Atlantic right whales is generally described by NMFS as occuring 
from October 15th through April 30th, when the whales migrate between feeding grounds farther 
north and calving grounds farther south. The Navy mitigation measures have been established in 
accordance with rolling dates identified by NMFS consistent with these seasonal patterns. 

NMFS has identifed ports located in the western Atlantic Ocean, offshore of the eastern United 
States, where vessel transit during North Atlantic right whale migration is of highest concern for 
potential ship strike. The ports include the Hampton Roads entrance to the Chesapeake Bay, 
which includes the concentration of Atlantic Fleet vessels in Norfolk, Virginia. Navy vessels are 
required to use extreme caution and operate at a slow, safe speed consistent with mission and 
safety during the months indicated in Table 6-3 and within a 37 km (20 NM) arc (except as 
noted) of the specified reference points. 

� During the months indicated in Table 6-3, Navy vessels would practice increased 
vigilance with respect to avoidance of vessel-whale interactions along the mid-
Atlantic coast, including transits to and from any mid-Atlantic ports not 
specifically identified above. 

� All surface(d) units transiting within 56 km (30 NM) of the coast in the mid-
Atlantic would ensure at least two lookouts are posted, including at least one 
lookout that has completed required MSAT training.

� Navy vessels would not knowingly approach any whale head on and would 
maneuver to keep at least 457 m (1,500 ft) away from any observed whale, 
consistent with vessel safety. 
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Table 6-3 

Locations and Time Periods When Navy Vessels Are Required to Reduce Speeds 
(Relevant to North Atlantic Right Whales) 

Region Months Port Reference Points 

South and East of Block Island Sep-Oct and Mar-Apr 
37 km (20 nm) seaward of line between
41-4.49N 071-51.15W and  
41-18.58N 070-50.23W 

New York / New Jersey Sep-Oct and Feb-Apr 40-30.64N 073-57.76W 

Delaware Bay (Philadelphia) Oct-Dec and Feb-Mar 38-52.13N 075-1.93W 

Chesapeake Bay 
(Hampton Roads and Baltimore) Nov-Dec and Feb-Apr 37-1.11N 075-57.56W 

North Carolina Dec-Apr 34-41.54N 076-40.20W 

South Carolina Oct-Apr 33-11.84N 079-8.99W 
32-43.39N 079-48.72W 

Additionally, all Navy vessels assume a slow, safe speed (on the range and in transit) that is 
dependent upon the situation, would allow the ship to maneuver around any navigational hazards 
(including marine mammals), and relies upon the judgment and experience of the vessel’s 
captain. Navy vessels will additionally abide by the USCG Navigation Rules (USCG, 2008b) 
while traveling and using the USWTR range. Vessels may operate in a manner outside the 
Navigation Rules when the training exercise requires realistic combat maneuvers. 

6.2.2 Southeast Atlantic, Offshore of the Eastern United States 

For purposes of these measures, the southeast encompasses sea space from Charleston, South 
Carolina, southward to Sebastian Inlet, Florida, and from the coast seaward to 148 km (80 NM) 
from shore. The mitigation measures described in this section were developed specifically to 
protect the North Atlantic right whale during its calving season (typically from December 1st 
through March 31st). During this period, North Atlantic right whales give birth and nurse their 
calves in and around federally designated critical habitat off the coast of Georgia and Florida. 
This critical habitat is the area from 31-15N to 30-15N extending from the coast out to 28 km (15 
NM), and the area from 28-00N to 30-15N from the coast out to 9 km (5 NM). All mitigation 
measures that apply to the critical habitat also apply to an associated area of concern which 
extends 9 km (5 NM) seaward of the designated critical habitat boundaries. 

Prior to transiting or training in the critical habitat or associated area of concern, ships would 
contact Fleet Area Control and Surveillance Facility, Jacksonville, to obtain latest whale sighting 
and other information needed to make informed decisions regarding safe speed and path of 
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intended movement. Subs would contact Commander, Submarine Group Ten for similar 
information. 

Specific mitigation measures related to activities occurring within the critical habitat or 
associated area of concern during the calving season include the following: 

� When transiting within the critical habitat or associated area of concern, vessels 
would exercise extreme caution and proceed at a slow safe speed. The speed 
would be the slowest safe speed that is consistent with mission, training, and 
operations.

� Speed reductions (adjustments) are required when a whale is sighted by a vessel 
or when the vessel is within 9 km (5 NM) of a reported sighting less than 12 hours 
old.

� Additionally, circumstances could arise where, in order to avoid North Atlantic 
right whale(s), speed reductions could mean vessel must reduce speed to a 
minimum at which it can safely keep on course or vessels could come to an all 
stop.

� Vessels would avoid head-on approach to North Atlantic right whale(s) and 
would maneuver to maintain at least 457 m (1,500 ft) of separation from any 
observed whale if deemed safe to do so. These requirements would not apply if a 
vessel’s safety is threatened, such as when change of course would create an 
imminent and serious threat to person, vessel, or aircraft, and to the extent vessels 
are restricted in the ability to maneuver. 

� Ships would not transit through the critical habitat or associated area of concern in 
a North-South direction. 

� Ship, surfaced subs, and aircraft would report any whale sightings to Fleet Area 
Control and Surveillance Facility, Jacksonville, by most convenient and fastest 
means. Sighting report would include the time, latitude/longitude, direction of 
movement and number and description of whale(s) (i.e., adult/calf). 

6.3 Mitigation Measures Related to Landside Facilities 

6.3.1 Site A 

The only potential adverse landside environmental impacts anticipated at NS Mayport beach 
could be to protected species. There could be temporary impacts to the nesting activities of the 
federally threatened loggerhead sea turtle, and endangered green sea and leatherback turtles if 
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installation occurs during nesting months. Under such circumstances, consultation with the 
USFWS would be conducted before initiating any construction activities. Current conservation 
measures in place at NS Mayport beach would minimize or eliminate the potential for adverse 
impact to the nesting activities of loggerhead, green sea, and leatherback turtles. These include 
marking known sea turtle nesting areas with protective fencing and avoiding disturbance of 
those areas. Pre-construction surveys would be conducted for piping plover nesting activity, and 
if observed, appropriate avoidance measures would prevent impacts to piping plover. It is 
anticipated that no additional mitigation measures would be required at the proposed 
Alternative A landfall site.

6.3.2 Site B 

The proposed action could cause temporary impacts to the nesting activities of the federally 
threatened loggerhead sea turtles on Sullivan Island if installation were to occur during nesting 
months; however, under such circumstances, consultation with the USFWS would be conducted 
before initiating any construction activities. Conservation measures implemented through such 
consultation would minimize or eliminate the potential for adverse impact. These conservation 
measures could include marking known sea turtle nesting areas with protective fencing and 
avoiding disturbance of those areas. 

Consultation with the U.S. National Park Service would be conducted to avoid impacts to the Ft. 
Moultrie historic site as a result of the installation of the trunk cable and construction of the 
CTF.

6.3.3 Site C

The only potential adverse landside environmental impacts anticipated at Onslow Beach could 
be to protected species. There could be temporary impacts to the nesting activities of the 
federally threatened loggerhead sea turtle and the federally endangered green sea turtle if 
installation occurs during nesting months; however, under such circumstances, consultation with 
the USFWS would be arranged before initiating any construction activities. Further, existing 
conservation measures implemented at Camp Lejeune would be followed to the maximum extent 
practicable. These measures are documented in the biological opinion for Onslow Beach and 
include (USFWS, 2002): 

� Prior to construction, the presence or absence of turtle nests in the project area 
would be confirmed with MCB Camp Lejeune Environmental Conservation 
Branch.

� Construction activities would be concluded prior to sunset and would not occur 
on the beach without the supervision of a biologist (or other individual 
knowledgeable in sea turtle nesting) and coordination with the USFWS.  
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� Should it be necessary to leave equipment or materials on the beach overnight, 
these would be secured by placing sandbags around the potential obstacle. This 
would prevent the entanglement or entrapment of nesting sea turtles. 

� Cable installation would occur at a depth greater than that of the average sea 
turtle nest cavity depth. Therefore, placement of the cable would not pose an 
entanglement hazard or obstruction to nest excavation. 

� Following construction, the area would be smoothed of large ditches, holes, or 
other potential obstacles.

� All construction personnel would be advised that there are civil and criminal 
penalties for harming, harassing, or killing species protected under the ESA. A 
log would be maintained that details sightings of and/or injuries to sea turtles that 
occurred during the construction period. 

Adherence to these conservation measures currently in place would eliminate the potential for 
adverse effects on sea turtles. 

Although no nesting piping plovers have been documented on Onslow Beach, their preferred 
nesting habitat is available and nesting plovers have been documented both to the north and 
south of Onslow Beach. Thus, temporary impacts to the nesting activities of piping plovers could 
occur if the cable were installed at the beachfront site during the period from mid-March to mid-
May; however, under such circumstances, consultation with the USFWS would be arranged 
before initiating any construction activities. The following mitigation measures would be taken 
(these measures are consistent with those presented in the biological opinion for Onslow Beach 
[USFWS, 2002]):  

� If nesting behavior or nests are identified, the area or nest is posted with signs 
prohibiting vehicular or human access.

� Prior to any construction activities, project areas and the surrounding area are 
surveyed for adult, young, or nests of piping plover. If a nest is located or adults 
are exhibiting breeding behavior within 90 m (300 ft) of the proposed project site, 
the project is delayed until the breeding season is complete.  

Adherence to these conservation measures currently in place would eliminate the potential for 
adverse effects on piping plovers. 

With respect to the federally threatened seabeach amaranth, a vegetation survey would be 
conducted to determine if the species occurs in the proposed construction area. If observed, the 
proposed construction area would be relocated to allow a minimum of a 3-m (10-ft) buffer area, 
thus avoiding impacts (USFWS, 2008b).  
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6.3.4 Site D 

Minimal, if any, potential adverse landside environmental impacts would be anticipated at the 
Wallops Island landfall site. Thus, the only mitigation measures that would be required would be 
pre-construction surveys of the project area for any evidence of sea turtle or piping plover 
nesting activity.

6.4 Mitigation Related to Cable Installation at Sea 
The following measures would be taken during cable installation to ensure that effects to marine 
resources, both biological and physical, are avoided to the maximum extent possible: 

� Lookouts would be posted on all vessels participating in the cable installation 
processes, to observe for marine mammals and sea turtles. Lookouts would advise 
the Captain to the presence of a marine mammal or sea turtle, in order to prevent 
entanglement or ship strike. 

� Lookouts would observe for Sargassum mats, and inform the Captain, to facilitate 
avoiding the mats to the maximum extent possible. 

� If Site A is selected, cable installation would be suspended during the North 
Atlantic right whale calving season (from November 15 through April 15). 

� A bottom mapping effort would be completed for Site A, the preferred alternative, 
prior to commencement of cable installation. This bottom mapping effort would 
utilize methodologies such as multi-beam sonar, photography and videography of 
bottom features, and biological and geological sampling. Information gained from 
this mapping effort would allow for the identification of important biological and 
physical features, such as biogenic reef formations and shipwrecks. Knowledge of 
the presence of these features would allow for their avoidance to the maximum 
extent practicable. 

6.5 Dynamic Mitigation 
The stated procedures, evaluations, and mitigation measures in this document are based on 
current conditions, regulations, and on the best science available at this time. The Navy 
understands that conditions, regulations, and knowledge will change over time. The Navy is 
dedicated to timely review of procedures and mitigation when new methods of minimizing 
environmental impact become evident. As current and future studies are completed, mitigation 
measures will evolve to ensure the greatest possible protection for both Navy interests, and the 
socioeconomic and natural environment.  
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The Navy also recognizes that additional mitigation may be required by regulatory agencies prior 
to construction and use of USWTR. The Navy will implement all feasible additional mitigation 
measures. 

6.6 Alternative Protective Measures Considered but 
Eliminated

The vast majority of estimated sound exposures of marine mammals during proposed active 
sonar activities would not cause injury. Potential acoustic effects on marine mammals would be 
further reduced by the protective measures described above. Therefore, the Navy concludes that 
the proposed protective measures would achieve the least practical adverse impact on species or 
stocks of marine mammals. 

A determination of “least practicable adverse impacts” includes consideration of personnel 
safety, practicality of implementation, and impact on the effectiveness of the military readiness 
activity in consultation with the DoD. Therefore, the following additional mitigation measures 
were analyzed and eliminated from further consideration: 

� Reduction of training. 

- The requirements for training have been developed through many years of 
iteration to ensure Sailors achieve levels of readiness to ensure they are 
prepared to properly respond to the many contingencies that may occur 
during an actual mission. These training requirements are designed to 
provide the experience needed to ensure Sailors are properly prepared for 
operational success. 

- There is no extra training built in to the plan, as this would not be an 
efficient use of the resources needed to support the training (e.g., fuel, 
time). Therefore, any reduction of training (including seasonal, weather- 
or light-based restrictions) would not allow Sailors to achieve satisfactory 
levels of readiness needed to accomplish their mission. 
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� Use of ramp-up to attempt to clear the range prior to the conduct of exercises.

- Ramp-up procedures, (slowly increasing the sound in the water to 
necessary levels), are not a viable alternative for training exercises 
because the ramp-up would alert opponents to the presence of participants. 
This affects the realism of training in that the target submarine would be 
able to detect the searching unit prior to themselves being detected, 
enabling them to take evasive measures. This would insert a significant 
anomaly to the training, affecting its realism and effectiveness.  

- Though ramp-up procedures have been used in testing, the procedure is 
not effective in training Sailors to react to tactical situations, as it provides 
an unrealistic advantage by alerting the target. Using these procedures 
would not allow the Navy to conduct realistic training, or “train as they 
fight,” thus adversely impacting the effectiveness of the military readiness 
activity. 

� Visual monitoring using third-party observers from air or surface platforms, in 
addition to the existing Navy-trained lookouts. 

- The use of third-party observers would compromise security due to the 
requirement to provide advance notification of specific times/locations of 
Navy platforms. 

- Reliance on the availability of third-party personnel would also impact 
training flexibility, thus adversely affecting training effectiveness. The 
presence of other aircraft in the vicinity of naval exercises would raise 
safety concerns for both the commercial observers and naval aircraft. 

- Use of Navy observers is the most effective means to ensure quick and 
effective implementation of mitigation measures if marine species are 
spotted.

- Navy personnel are extensively trained in spotting items on or near the 
water surface. Navy spotters receive more hours of training, and use their 
spotting skills more frequently, than many third-party trained personnel. 
Another critical skill set of effective Navy training is communication. 
Navy lookouts are trained to act swiftly and decisively to ensure that the 
appropriate actions are taken. 

- Crew members participating in training activities involving aerial assets 
have been specifically trained to detect objects in the water. The crew’s 
ability to sight from both surface and aerial platforms provides excellent 
survey capabilities using the Navy’s existing exercise assets. 
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- Security clearance issues would have to be overcome to allow non-Navy 
observers onboard as exercise participants. 

- Some training periods will span one or more 24-hour periods, with 
operations underway continuously in that timeframe. It is not feasible to 
maintain non-Navy surveillance of these operations, given the number of 
non-Navy observers that would be required onboard. 

- Surface ships having active mid-frequency sonar have limited berthing 
capacity. As exercise planning includes careful consideration of this 
limited capacity in the placement of exercise controllers, data collection 
personnel, and Afloat Training Group personnel on ships involved in the 
exercise. Inclusion of non-Navy observers onboard these ships would 
require that in some cases there would be no additional berthing space for 
essential Navy personnel required to fully evaluate and efficiently use the 
training opportunity to accomplish the exercise objectives. 

- The vast majority (90%) of USWTR training events involves an aerial 
asset with crews specifically training to hone their detection of objects in 
the water, and the capability of sighting from both surface and aerial 
platforms provides excellent survey capabilities using the Navy’s existing 
exercise assets.  

� Surveying the USWTR prior to initiating exercises to ensure that the area is 
devoid of marine mammals.  

- Contiguous ASW events may cover many square miles. The number of 
civilian ships and/or aircraft required to monitor the area of these events 
would be considerable. It is not feasible to survey or monitor the large 
exercise areas in the time required ensuring these areas are devoid of 
marine mammals. Also, since marine mammals are likely to move freely 
into or out of an area, surveys done prior to an event could easily become 
irrelevant.

- Survey during an event raises safety issues with multiple, slow civilian 
aircraft operating in the same airspace as military aircraft engaged in 
combat training activities. In addition, most of the training events take 
place far from land, limiting both the time available for civilian aircraft to 
be in the exercise area and presenting a concern should aircraft mechanical 
problems arise. 

- Scheduling civilian vessels or aircraft to coincide with training events 
would impact training effectiveness, since exercise event timetables 
cannot be precisely fixed and are instead based on the free-flow 
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development of tactical situations. Waiting for civilian aircraft or vessels 
to complete surveys, refuel, or be on station would slow the unceasing 
progress of the exercise and impact the effectiveness of the military 
readiness activity. 

� Reducing or securing power during the following conditions. 

- Low-visibility/night training: The Navy must train in the same manner as 
it will fight. Reducing or securing power in low-visibility conditions 
would affect a commander’s ability to develop this tactical picture as well 
as not provide the needed training realism. Training differently than what 
would be needed in an actual combat scenario would decrease training 
effectiveness and reduce the crew’s abilities. 

- Strong surface duct: The Navy must train in the same manner as it will 
fight. As described above, the complexity of ASW requires the most 
realistic training possible for the effectiveness and safety of the Sailors. 
Reducing power in strong surface duct conditions would not provide this 
training realism because the unit would be operating differently than it 
would in a combat scenario, reducing training effectiveness and the crew’s 
ability. Additionally, water conditions on USWTR may change rapidly, 
resulting in continually changing mitigation requirements, resulting in a 
focus on mitigation versus training. 

� Vessel speed: Establish and implement a set vessel speed.  

- Navy personnel are required to use extreme caution and operate at a slow, 
safe speed consistent with mission and safety. Ships and submarines need 
to be able to react to changing tactical situations in training as they would 
in actual combat. Placing arbitrary speed restrictions would not allow 
them to properly react to these situations.  

- Training differently than what would be needed in an actual combat 
scenario would decrease training effectiveness and reduce the crew’s 
abilities.

� Increasing power down and shut down zones.

- The current power down zones of 457 and 914 m (1,500 and 3,000 ft), as 
well as the 183 m (600 ft) shut down zone were developed to minimize 
exposing marine mammals to sound levels that could cause TTS or 
permanent threshold shift (PTS), levels that are supported by the scientific 
community. Implementation of the shut down zones discussed above will 
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prevent exposure to sound levels greater than 195 dB re 1µPa for animals 
sighted.

- The safety range the Navy has developed is also within a range Sailors can 
realistically maintain situational awareness and achieve visually during 
most conditions at sea. 

- Requirements to implement procedures when marine mammals are present 
well beyond 914 m (1,000 yd) require that lookouts sight marine mammals 
at distances that, in reality, they cannot. These increased distances also 
greatly increase the area that must be monitored to implement these 
procedures. For instance, if a power down zone increases from 914 to 
3,658 m (1,000 to 4,000 yd), the area that must be monitored increases 
sixteen fold.

� Adopt mitigation measures of foreign nation navies 

� Other nations’ navies do not have the same critical requirement to train in 
ASW as does the Navy. For example, most other navies do not possess an 
integrated Strike Group and do not have an integrated ASW training 
requirement. Therefore, many of these navies employ mitigation during 
training as their measures do not impact their training requirements. In 
addition, the U.S. Navy is relied upon in combined battlegroups to conduct 
the integrated ASW that protects the entire battlegroup. That is why the 
Navy’s ASW training is built around the integrated warfare concept and is 
based on the Navy’s sensor capabilities, the threats faced, the operating 
environment, and the overall mission. Implementing other navies’ 
mitigation would be incompatible with our requirements. 

� Using active sonar with output levels as low as possible consistent with mission 
requirements and use of active sonar only when necessary. 

- Operators of sonar equipment are always cognizant of the environmental 
variables affecting sound propagation. In this regard, the sonar equipment 
power levels are always set consistent with mission requirements. 

- Active sonar is only used when required by the mission since it has the 
potential to alert opposing forces to the sonar platform’s presence. Passive 
sonar and all other sensors are used in concert with active sonar to the 
maximum extent practicable when available and when required by the 
mission. 
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� Reporting marine mammal sightings to augment scientific data collection. 

- Ships, submarines, aircraft, and personnel engaged in training events are 
intensively employed throughout the duration of the exercise. Their 
primary duty is accomplishment of the exercise goals, and they should not 
be burdened with additional duties unrelated to that task. Any additional 
workload assigned that is unrelated to their primary duty would adversely
impact the effectiveness of the military readiness activity they are 
undertaking.


