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1 INTRODUCTION 
The Endangered Species Act of 1973, as amended (ESA; 16 U.S.C. 1531 et seq.) establishes a 
national program for conserving threatened and endangered species of fish, wildlife, plants, and 
the habitat they depend on. Section 7(a)(2) of the ESA requires Federal agencies to insure that 
their actions are not likely to jeopardize the continued existence of endangered or threatened 
species or adversely modify or destroy their designated critical habitat. Federal agencies must do 
so in consultation with the National Marine Fisheries Service (NMFS) for threatened or 
endangered species (ESA-listed), or designated critical habitat that may be affected by the action 
that are under NMFS jurisdiction (50 C.F.R. §402.14(a)). If a Federal action agency determines 
that an action “may affect, but is not likely to adversely affect” endangered species, threatened 
species, or designated critical habitat and NMFS concur with that determination for species 
under NMFS jurisdiction, consultation concludes informally (50 C.F.R. §402.14(b)).  

Section 7(b)(3) of the ESA requires that at the conclusion of consultation, NMFS provides an 
opinion stating whether the Federal agency’s action is likely to jeopardize ESA-listed species or 
destroy or adversely modify designated critical habitat. If NMFS determines that the action is 
likely to jeopardize listed species or destroy or adversely modify critical habitat, NMFS provides 
a reasonable and prudent alternative that allows the action to proceed in compliance with section 
7(a)(2) of the ESA. If an incidental take is expected, section 7(b)(4) requires NMFS to provide 
an incidental take statement that specifies the impact of any incidental taking and includes 
reasonable and prudent measures to minimize such impacts and terms and conditions to 
implement the reasonable and prudent measures. 

The action agencies for this consultation were the United States (U.S.) Navy (Navy) and NMFS’ 
Permits and Conservation Division (Permits Division). The Navy proposes to conduct 
Surveillance Towed Array Sensor System (SURTASS) Low Frequency Active (LFA) sonar 
activities and the Permits Division proposes to promulgate regulations pursuant to the Marine 
Mammal Protection Act (MMPA) of 1972, as amended (16 U.S.C. 1361 et seq.) for the Navy to 
“take” marine mammals incidental to SURTASS LFA activities. The regulations would allow for 
the issuance of a Letter of Authorization (LOA) that will authorize the Navy to “take” marine 
mammals incidental to its proposed action, pursuant to the requirements of the MMPA. 

This formal consultation, biological opinion (opinion), and incidental take statement completed 
in accordance with section 7(a)(2) of the statute (16 U.S.C. 1536 (a)(2)), associated 
implementing regulations (50 C.F.R. §§401-16), and agency policy and guidance, was conducted 
by NMFS Office of Protected Resources Endangered Species Act Interagency Cooperation 
Division (hereafter referred to as “we”).  

This document represents the NMFS opinion on the effects of the proposed SURTASS LFA 
sonar actions and related MMPA regulations on endangered and threatened species and 
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designated critical habitat. A complete record of this consultation is on file at the NMFS Office 
of Protected Resources in Silver Spring, Maryland. 

1.1 Background 

The Navy proposes to conduct training and testing activities within the SURTASS LFA sonar 
study area (hereafter referred to as the “action area”; see section 3.6 of this opinion for a 
description of the action area) from August 13, 2019and continuing into the reasonably 
foreseeable future. Navy SURTASS LFA sonar activities have been ongoing for well over a 
decade and as described below, many of these activities have been considered in previous ESA 
section 7 consultations. 

In 2002, NMFS’ Endangered Species Division completed its first consultation on the Navy’s 
proposed employment of the SURTASS LFA sonar system and NMFS’ Permits, Conservation, 
and Education Division’s proposal to authorize the “take” of marine mammals pursuant to the 
Navy’s employment of the SURTASS LFA sonar system. From 2002 through 2016, inclusive, 
NMFS completed consultations (and a conference report in 2015 and 2016) on each annual LOA 
the Permits and Conservation Division issued to the Navy for annual SURTASS LFA sonar 
missions. This timespan also included consultations on new MMPA regulations governing 
SURTASS LFA sonar training and testing activities in 2002, 2007, and in 2012. Each of the 
consultations from 2002 through 2016 concluded that the proposed actions would not likely 
jeopardize any ESA-listed species or result in the destruction or adverse modification of any 
designated critical habitat under NMFS jurisdiction (NMFS 2002b; NMFS 2003; NMFS 2004; 
NMFS 2005; NMFS 2007a; NMFS 2008a; NMFS 2009; NMFS 2010a; NMFS 2011b; NMFS 
2012b; NMFS 2013b; NMFS 2014; NMFS 2015d; NMFS 2016a). Thus, this consultation builds 
upon the earlier work NMFS has done on previous SURTASS LFA sonar training and testing 
activities and uses the evidence we collected, analyzed, and synthesized for those earlier 
opinions as its foundation. 

As described above, section 7 consultation was initiated for three sequential five-year MMPA 
regulations and again annually for the issuance of associated LOAs. These consultations assessed 
SURTASS LFA sonar training, testing, and military operations. In each case, the consultation 
concluded that the SURTASS LFA sonar routine training, testing, and military operations and 
the issuance of MMPA regulations and associated LOAs were not likely to jeopardize the 
continued existence of any endangered or threatened species, species proposed for listing under 
the ESA, or result in the destruction or adverse modification of designated critical habitat. 
During each consultation, we reviewed annual monitoring reports from the Navy on their 
SURTASS LFA sonar training and testing activities and the implementation of mitigation and 
monitoring measures and incorporated new information to reach our conclusion.  

On September 30, 2016, NMFS received a request for formal consultation under section 7 of the 
ESA for its SURTASS LFA sonar training and testing activities on up to four vessels in non-
polar areas of the Atlantic, Pacific, and Indian Oceans, and Mediterranean Sea from August 2017 
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through August 2022. Similar to previous consultations, we received a request from NMFS’ 
Permits and Conservation Division’s promulgation of five-year regulations that would be valid 
from 2017 through 2022 under the MMPA. Subsequently, on April 20, 2017, NMFS received a 
request from the Navy for formal consultation for proposed routine training, testing, and military 
operations of SURTASS LFA sonar from August 15, 2017, to August 14, 2022, in 15 mission 
areas of the western and central North Pacific and Indian Oceans. Before ESA section 7 
consultation was completed, on August 10, 2017, in consultation with the Secretary of 
Commerce and pursuant to Title 16, Section 1371(f) U.S.C., the Secretary of Defense determined 
that it was necessary for national defense to exempt all military readiness activities that use 
SURTASS LFA sonar from compliance with the requirements of the MMPA for two years from 
August 13, 2017 through August 12, 2019, or until such time when NMFS issues regulations and 
a LOA under Title 16, Section 1371, for military readiness activities associated with the use of 
SURTASS LFA sonar, whichever is earlier (see 2017 National Defense Exemption[NDE],(Navy 
2017c)). Because of the NDE, NMFS’ Permits Division rescinded its request for consultation on 
the proposed MMPA regulations. As a result, the only activity we consulted on in 2017 was the 
Navy’s use of SURTASS LFA sonar training and testing activities on up to four vessels in non-
polar areas of the Atlantic, Pacific, and Indian Oceans, and Mediterranean Sea from August 2017 
through August 2022. 

The Fiscal Year 2019 (FY19) National Defense Authorization Act (NDAA), signed on August 
13, 2018, amended the MMPA to extend the maximum period over which NMFS could 
authorize incidental takings of marine mammals under section 101(a)(5)(A) from specified 
activities by the Department of Defense from five to seven years. 

1.2 Consultation History 

On March 29, 2019, we received a formal request for consultation from the Navy for its 
SURTASS LFA sonar routine training and testing activities in the western and central north 
Pacific and eastern Indian Oceans from 2019 and continuing into the reasonably foreseeable 
future.  

Key communication with the Navy and NMFS’ Permits and Conservation Division regarding 
this consultation is summarized as follows: 

On June 25, 2018, we received a biological evaluation and request for consultation for the 
Navy’s use of SURTASS LFA sonar training and testing activities that would occur from August 
2019, through August 2024, in the western and central north Pacific and eastern Indian Oceans.  

On July 26, 2018, we received a Draft Supplemental Environmental Impact Statement (DSEIS) 
for the Navy’s use of SURTASS LFA sonar training and testing activities. 

On August 8, 2018, we provided comments to the Navy on the June 25, 2018 biological 
evaluation and Draft Supplemental Environmental Impact Statement (DSEIS) for SURTASS 
LFA Activities. 
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On September 11, 2018, the Navy provided responses to NMFS’ ESA Interagency Cooperation 
Division’s August 8, 2018 comments on the biological evaluation. 

On October 26, 2018, the Navy submitted an unclassified annual mission report to NMFS for its 
2017 to 2018 SURTASS LFA sonar activities.  

On November 13, 2018, the Navy sent NMFS’ ESA Interagency Cooperation Division a revised 
copy of the biological evaluation to reflect seven years of activity because of changes made to 
the MMPA by the FY19 NDAA, extending the proposed SURTASS LFA sonar training and 
testing activities from August 2019 and continuing into the reasonably foreseeable future. In 
addition, the revised biological evaluation included updates to the Navy’s mitigation/buffer zone 
(see sections 3.4.2) 

On December 3, 2018, we provided additional comments to the Navy on the biological 
evaluation. 

On December 14, 2018, the Navy provided NMFS with its responses to NMFS’ comments 
submitted on December 3, 2018 along with a revised final copy of the biological evaluation.  

On February 12, 2019, the Navy submitted updated information regarding Offshore Biological 
Important Areas (OBIAs) as a supplement to their biological evaluation (see section 3.4.8).  

On March 27, 2019, we received a request from NMFS’ Permits and Conservation Division for 
formal ESA section 7 consultation on their proposal to promulgate regulations and issue one 
seven-year LOA pursuant to the MMPA on the Navy’s use of SURTASS LFA sonar during its 
2019 to 2026 training and testing activities in the western and central north Pacific and eastern 
Indian Oceans. 

As stated above, on March 29, 2019, we received a final request from the Navy to initiate formal 
consultation on SURTASS LFA sonar training and testing activities that would occur from 
August 13, 2019 and continuing into the reasonably foreseeable future, in the western and central 
north Pacific and eastern Indian Oceans. 

On April 3, 2019, we initiated consultation with the specified agency on the following actions: 

1. The Navy on its general SURTASS LFA sonar training and testing activities from August 
13, 2019 and continuing into the reasonably foreseeable future, in the western and central 
north Pacific and eastern Indian Oceans. 

2. NMFS Permits and Conservation Division on its proposal to promulgate seven-year 
MMPA regulations authorizing Navy takes of marine mammals protected under the 
MMPA. 

3. NMFS Permits and Conservation Division on its proposal to issue a seven-year letter of 
authorization pursuant to the seven-year MMPA regulations on the Navy’s SURTASS 
LFA sonar training and testing activities.  
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On June 17, 2019, the Navy requested a final review of its Final Supplemental Environmental 
Impact Statement (FSEIS) for SURTASS LFA sonar training and testing activities. The review 
ended on June 21, 2019. The FSEIS was published on July 5, 2019 (84 FR 32168).  

We subsequently prepared this opinion and incidental take statement in accordance with section 
7(b) of the ESA and implementing regulations at 50 CFR §402. 

2 THE ASSESSMENT FRAMEWORK 
Section 7(a)(2) of the ESA requires Federal agencies, in consultation with NMFS, to ensure that 
their actions are not likely to jeopardize the continued existence of endangered or threatened 
species; or adversely modify or destroy their designated critical habitat. 

“Jeopardize the continued existence of” means to engage in an action that reasonably would be 
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and 
recovery of an ESA-listed species in the wild by reducing the reproduction, numbers, or 
distribution of that species.” 50 C.F.R. §402.02.  

“Destruction or adverse modification” means a direct or indirect alteration that appreciably 
diminishes the value of designated critical habitat for the conservation of an ESA-listed species. 
Such alterations may include, but are not limited to, those that alter the physical or biological 
features essential to the conservation of a species or that preclude or significantly delay 
development of such features (50 C.F.R. §402.02).  

An ESA section 7 assessment follows a well-established pattern: understanding the proposed 
action, identifying stressors created by the action and what ESA-listed species and designated 
critical habitat may be affected by the proposed action, then assessing the effects of the action on 
those ESA-listed resources. Below we describe the process specific to this consultation and this 
opinion.  

1) We describe the proposed action (Section 3.1) the action area (Section 3.6), and any 
interrelated or interdependent action (Section 3.7) related to the proposed action.  

2) We deconstruct the action into the activities such that we can identify those aspects of the 
proposed action that are likely to create pathways for adverse impacts to ESA-listed species 
or designated critical habitat. These pathways or “stressors” may have direct or indirect 
effects on the physical, chemical, and biotic environment within the action area. We also 
consider the spatial and temporal extent of those stressors (Section 4 – Potential Stressors). 

3) We identify the ESA-listed species and designated critical habitat that are likely to co-occur 
with those stressors in space and time (Sections 5 and 6), and describe the status of those 
species that are likely to be adversely affected (Section 6). During consultation, we 
determined that some ESA-listed species and critical habitat that occur in the action area are 
not likely to be adversely affected by the proposed action. For those “not likely to adversely 
affect” determinations, we summarize our findings, including detailed summaries explicitly 
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stating why all stressors associated with the proposed action are not likely to affect certain 
ESA listed species or critical habitat and do not carry those species or critical habitat forward 
in this opinion (Section 5). We describe the status of species that are likely to be adversely 
(Section 6).  

4) We describe the environmental baseline in the action area (Section 7) including: past and 
present impacts of Federal, state, or private actions and other human activities in the action 
area; anticipated impacts of proposed Federal projects that have already undergone formal or 
early section 7 consultation, and impacts of state or private actions that are contemporaneous 
with the consultation in process. 

5) We evaluate the direct and indirect effects of an action on ESA-listed species or designated 
critical habitat, together with the effects of other activities that are interrelated or 
interdependent with that action (Section 8). 

a) During our evaluation, we determined that some stressors were not likely to adversely 
affect some ESA-listed species, categories of ESA-listed species, or designated critical 
habitat; we summarize those findings in Section 8.1.  

b) The stressors that are likely to adversely affect ESA-listed species were carried forward 
for additional analysis (Section 8.1.1). For these stressors, we evaluate the available 
evidence to determine how individuals of those ESA-listed species are likely to respond 
given their probable exposure. This is our response analyses. 

c) We provide an assessment of the potential effects of stressors that are likely to affect 
ESA-listed species during the proposed activities (Sections 8.2 and 8.3). 

d) We evaluate the proposed action’s mitigation to determine the effectiveness of the 
Navy’s and NMFS’ proposed mitigation measures and their impacts on the amount and 
type of exposures to stressors (Section 8.4) 

e) We identify (where possible) the number, age (or life stage), and gender of ESA-listed 
individuals that are likely to be exposed to the stressors and the populations or 
subpopulations to which those individuals belong. This is our exposure analysis for ESA-
listed species (Section 8.5). 

f) We evaluate the available evidence to determine how individuals of those ESA-listed 
species are likely to respond given their probable exposure. This is our response analyses 
for ESA-listed species (Section 8.6). 

g) We assess the consequences of these responses of individuals that are likely to be 
exposed to the populations those individuals represent, and the species those populations 
comprise. This is our risk analysis for ESA-listed species (Section 8.7).  
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6) We describe any cumulative effects of the proposed action in the action area (Section 9).  

7) We integrate and synthesize the above factors (Section 10) by considering the effects of the 
action to the environmental baseline and the cumulative effects to determine whether the 
action could reasonably be expected to: 

a) Reduce appreciably the likelihood of both survival and recovery of the ESA-listed 
species in the wild by reducing its numbers, reproduction, or distribution; or  

b) Reduce the conservation value of designated or proposed critical habitat.  

8) We state our conclusions regarding jeopardy and the destruction or adverse modification of 
designated critical habitat (Section 11). 

If, in completing the last step in the analysis, we determine that the action under consultation is 
likely to jeopardize the continued existence of ESA-listed species or destroy or adversely modify 
designated critical habitat, we must discuss the availability of reasonable and prudent alternatives 
that the agency and the applicant can take to avoid violation of section 7(a)(2). The reasonable 
and prudent alternative also must meet other regulatory requirements. 

If incidental take of ESA-listed species is expected, section 7(b)(4) requires that we provide an 
ITS (Section 12 of this opinion) that specifies the amount or extent of take, the impact of the 
take, reasonable and prudent measures to minimize the impact of the take, and terms and 
conditions to implement the reasonable and prudent measures (ESA section 7 (b)(4); 50 C.F.R. 
§402.14(i); Section 12.4). ESA section (7)(o)(2) provides that compliance by the action agency 
with the terms and conditions exempts any incidental take from the prohibitions of take in ESA 
section 9(b) and regulations issued pursuant to ESA section 4(d). 

 “Take” is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or 
to attempt to engage in any such conduct. Harm is further defined by regulation as an act which 
actually kills or injures fish or wildlife and may include significant habitat modification or 
degradation which actually kills or injures fish or wildlife by significantly impairing essential 
behavioral patterns, including, breeding, spawning, rearing, migrating, feeding or sheltering. 
NMFS has not defined “harass” under the ESA in regulation. On December 21, 2016, NMFS 
issued interim guidance on the term “harass,” defining it as an action that “creates the likelihood 
of injury to wildlife by annoying it to such an extent as to significantly disrupt normal behavior 
patterns which include, but are not limited to, breeding, feeding, or sheltering” (NMFS 2016b). 
For purposes of this consultation, we relied on NMFS’ interim definition of harassment to 
evaluate when the proposed activities are likely to harass ESA-listed species. Incidental take is 
defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise 
lawful activity.  
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We also provide discretionary conservation recommendations that may be implemented by 
action agency (Section 13). 50 C.F.R. §402.14(j). Finally, we identify the circumstances in which 
reinitiation of consultation is required. 50 C.F.R. §402.16 (Section 14). 

2.1 Evidence Available for the Consultation 

In 2002, NMFS’ Endangered Species Division completed its first consultation on the Navy’s 
proposed employment of the SURTASS LFA sonar system and NMFS’ Permits, Conservation, 
and Education Division’s proposal to authorize the “take” of marine mammals pursuant to the 
Navy’s employment of the SURTASS LFA sonar system. From 2002 through 2016, inclusive, 
NMFS completed consultations (and a conference report in 2015 and 2016) on each annual LOA 
the Permits and Conservation Division issued to the Navy for annual SURTASS LFA sonar 
missions. This timespan also included consultations on MMPA regulations governing SURTASS 
LFA sonar training and testing activities in 2002, 2007, and in 2012. Additionally, NMFS 
completed a 2017 consultation and conference report on the Navy’s 2017 NDE to conduct sonar 
training, testing, and military operations globally from 2017 to 2022. Thus, this consultation 
builds upon the earlier work NMFS has done on previous SURTASS LFA sonar training and 
testing activities and uses the evidence we collected, analyzed, and synthesized for those earlier 
opinions as its foundation. 

For this consultation, we identified new lines of evidence on the potential effects of the 
SURTASS LFA sonar system on endangered species, threatened species, and designated critical 
habitat. We considered all lines of evidence available through published and unpublished sources 
that represent evidence of adverse consequences or the absence of such consequences. NMFS’ 
status reviews for ESA-listed species also provide information on the status of the species 
including their resiliency, population trends, and specific threats to recovery, which contributes 
to our Status of Endangered Species Act-Listed Resources, Environmental Baseline, and Effects 
of the Action analyses. 

To comply with our obligation to use the best scientific and commercial data available, we 
conducted electronic literature searches throughout the consultation, including within NMFS 
Office of Protected Resources’ electronic library (using Endnote ® software). We examined the 
literature that was cited in the submittal documents and any articles we collected through our 
electronic searches. The Navy provided NMFS with a draft and final SEIS/SOEIS (Supplemental 
Environmental Impact Statement/Supplemental Overseas Environmental Impact Statement) on 
SURTASS LFA sonar routine training and testing activities that are proposed in the action area, 
along with a biological evaluation. We also evaluated the Navy’s annual and comprehensive 
monitoring reports required by the previous five-year MMPA rule, LOA and previous opinions 
to assess the effectiveness of mitigation and actual take incidental to SURTASS LFA sonar 
operation levels where feasible. In addition, we engage regularly with the Navy to discuss new 
science and technical issues as part of the ongoing adaptive management program for the 
operation of SURTASS LFA sonar. 
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Considering the information that was available, this consultation and our opinion includes 
uncertainty about the basic hearing capabilities of some marine mammals, sea turtles, and fishes; 
how these taxa use sounds as environmental cues; how they perceive acoustic features of their 
environment; the importance of sound to the normal behavioral and social ecology of species; the 
mechanisms by which human-generated sounds affect the behavior and physiology (including 
the non-auditory physiology) of exposed individuals; and the circumstances that are likely to 
produce outcomes that have adverse consequences for individuals and populations of exposed 
species. 

2.1.1 Approach to Assessing Effects to Marine Mammals 

This section provides the Navy’s approach to assessing the exposure and response of marine 
mammals to SURTASS LFA sonar. The Navy used the Acoustic Integration Model© (AIM) to 
simulate the sound field produced by the SURTASS LFA sonar source operations and determine 
the potential acoustic impacts to marine mammal species present within the sound field of the 
SURTASS LFA mission areas (also known as model areas) considered in this consultation. 

Fifteen representative model areas in the western and central North Pacific and eastern Indian 
Oceans were analyzed to represent the acoustic regimes and marine mammal species that may be 
encountered during LFA sonar training and testing activities (See Table 1). To estimate the 
potential impacts to marine mammals in each of the model areas, a list of marine mammal stocks 
likely to be encountered in each region, by season, was developed, and abundance and density 
estimates were derived from the most current published literature and documentation available 
(See Table 4). 

Table 1. Locations of the 15 Representative Model Areas for SURTASS LFA 
Sonar. 

Model Area Model Area Name Season Notes 

1 East of Japan 38°N, 148°E  

2 North Philippine Sea 29°N, 136°E  

3 West Philippine Sea 22°N/124°E  

4 Offshore Guam 11°N, 145°E Navy Mariana Islands Testing and 
Training Area 

5 Sea of Japan 39°N, 132°E  
6 East China Sea 26°N, 125°E  
7 South China Sea 14°N, 114°E  
8 Offshore Japan 25° to 

 
30°N, 165°E  

9 Offshore Japan 10° to 
 

15°N, 165°E  
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Model Area Model Area Name Season Notes 

10 Hawai‘i North 25°N, 158°W 
Navy Hawai‘i-Southern 

California Testing and Training 
Area; Hawai‘i Range Complex 

11 Hawai‘i South 19.5°N, 158.5°W 
Navy Hawai‘i-Southern 

California Testing and Training 
Area; Hawai‘i Range Complex 

12 Offshore Sri Lanka 5°N, 85°E  
13 Andaman Sea 7.5°N, 96°E  
14 Northwest of Australia 18¯S, 110¯E  
15 Northeast of Japan 52¯N, 163¯E  

 

Modeling was conducted for one 24-hour (hr) period in each of the four seasons in each model 
area. To predict acoustic exposure, the LFA sonar ship was simulated traveling in a triangular 
pattern at a speed of 4 kt (7.4 kph), with the time on each bearing (each “leg” of the triangle) 
being eight hours (480 minutes). The duration of LFA sonar transmissions was modeled as 24-hr, 
with a signal duration of 60 seconds and a duty cycle of 10 percent (i.e., the source transmitted 
for 60 seconds every 10 minutes for the 24-hr period, which equates to a total of 2.4 transmission 
hours). The acoustic field around the LFA sonar source was predicted with the Navy standard 
parabolic equation propagation model using the defined LFA sonar operating parameters. Each 
marine mammal species potentially occurring in a model area in each season was simulated by 
creating animats (model simulated animals) programmed with behavioral values describing their 
dive and movement patterns, including dive depth, dive duration, surfacing time, swimming 
speed, and direction change. 

The AIM integrated the acoustic field created from the underwater transmissions of LFA sonar 
with the three-dimensional (3D) movement of marine mammals to estimate their potential sonar 
exposure at each 30-second timestep within the 24-hr modeling period. Thus, the output of AIM 
is the time history of exposure for each animat.  

Since AIM records the exposure history for each individual animat, the potential impact is 
determined on an individual animal basis. The sound energy received by each individual animat 
over the 24-hr modeled period was calculated as SEL and the potential for that animal to 
experience a permanent threshold shift (PTS) in hearing and then a temporary threshold 
shift(TTS) in hearing was considered using NMFS (2018a) [Technical Guidance for Assessing 
the Effects of Anthropogenic Sound on Marine Mammal Hearing (Version 2.0) (NOAA 
Technical Memorandum NMFS-OPR-59)] acoustic guidance thresholds. If an animal was not 
predicted to experience PTS or TTS, then the sound energy received over the 24-hr modeled 
period was calculated as a single ping equivalent (SPE) and used as input to the LFA risk 
continuum function to assess the potential risk of a behavioral reaction. A step-wise process was 
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undertaken to ensure that each individual is considered for only one potential impact (i.e., there 
is no double counting). The potential for PTS is considered first, as it represents the highest 
threshold. If an individual does not exceed the PTS threshold, then the potential for TTS is 
considered. If an animal does not exceed the TTS threshold, then the potential for a behavioral 
response is considered. Thus, individuals are only considered for one acoustic impact during a 
24-hr exposure scenario.  

To estimate the potential impacts for each marine mammal stock on an annual basis, several 
calculation steps were required. The first step was to calculate the potential impact for one LFA 
sonar transmission hour. The 24-hr modeling results for each season are for 2.4 transmission 
hours (i.e., the SURTASS LFA sonar was simulated to transmit at a 10 percent duty cycle, so 24 
hours of LFA sonar use equate to 2.4 sonar transmission hours). Therefore, the impact estimates 
from 24 hours of LFA sonar use (2.4 transmission hours) were divided by 2.4 to transform the 
results into potential impacts on a per transmission hour basis. Because the use of SURTASS 
LFA sonar is not driven by any seasonal factors, and SURTASS LFA sonar training and testing 
activities are likely to occur with equal frequency in any of the four seasons, the per transmission 
hour impact estimates for each season were then averaged to provide a single annual per 
transmission hour impact estimate. At this point, the average impact of an hour of SURTASS 
LFA sonar transmissions during any time of the year has been calculated for every ESA-listed 
species (including Distinct Population Segments (DPSs)).  

The second step for calculating the potential impacts from all SURTASS LFA sonar training and 
testing transmissions within a year is to determine the number of LFA sonar transmission hours 
that might occur in each model area, for each activity. To develop the total annual LFA sonar 
transmission hours, the Navy determined the training and testing activities that occur each year, 
the number of transmission hours conducted during each activity, and the model areas in which 
each activity is expected to occur (See Table 2), as not all proposed activities would occur in 
each of the modeled areas. To calculate the potential impact in each model area for each activity, 
the number of annual LFA sonar transmission hours for each activity was evenly distributed 
across the model areas in which that activity might occur. The hours were evenly distributed 
across model areas because there is an equal chance of activities happening in each model area 
identified for an activity; the Navy is not aware of any planning factors that would influence the 
distribution of activity hours among model areas. For example, the execution of vessel and 
equipment maintenance is estimated to require 64 total transmission hours, which are planned to 
occur only in either Model Area #2 or Model Area #3. Therefore, the 64 transmission hours were 
equally distributed to Model Areas #2 and #3, or 32 hours in each model area, for vessel and 
equipment maintenance activities.  
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Table 2. Activities and Maximum Transmission Hours Per Year Expected in each 
of the 15 Representative Model Areas. 

Model Area 
Number/Name 

Activity 
(Transmission Hours Per Year) 

Contractor 
Crew Training  

(80) 

MILCRE
W 

Training 
(96) 

Naval 
Exercises 

(96) 

Maintenance 
(64) 

Acoustic 
Research 
Testing  
(160) 

Years 5+: New 
LFA Sonar 

System Testing 
(96) 

1 /East of Japan  X   X X 

2 /North 
Philippine Sea X X X X X X 

3 /West 
Philippine Sea X X X X X X 

4 /Guam  X X  X X 

5 /Sea of Japan  X   X X 

6 /East China 
Sea  X   X X 

7 /South China 
Sea  X X  X X 

8 /Offshore 
Japan (25 to 
40N) 

 X   X X 

9 /Offshore 
Japan (10 to 
25N) 

 X   X X 

10 /Hawaii-
North  X X  X X 

11 /Hawaii-
South  X X  X X 

12 /Offshore Sri 
Lanka  X   X X 

13 /Andaman 
Sea  X   X X 

14 /Northwest 
Australia  X   X X 

15 /Northwest 
Japan  X   X X 

 

The third step was to determine the number of model areas in which each ESA-listed species or 
DPS of marine mammals may occur for each activity. The fourth step was to select the 
maximum per hour effect for each species or DPS that may occur in the model areas for that 
activity. For instance, for maintenance activities (i.e., vessel and equipment maintenance) that 
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occur in model areas #2 and #3, if a species or DPS occurs in both model areas, whichever per 
hour effect estimate for that species or DPS was higher between the two modeling areas was 
selected for all subsequent calculations for estimating the effects from maintenance activities.  

The final step was to multiply the results of steps two, three, and four to calculate the potential 
annual effects per activity, which are then summed across the stocks for a total potential effect 
for all activities. The maximum estimate of the per hour effect (result of step three) was 
multiplied by the planned transmission hours for each activity per model area (result of step two) 
and by the number of model areas in which the stock might occur for that activity (result of step 
four). The result is the maximum potential effect per stock for each activity, allowing flexibility 
for the activity to occur in any season and any of the planned model areas for that activity. These 
maximum effects per activity are summed across the marine mammal stocks/DPSs1 for Years 
one to four (See Table 8) and Years five and beyond (See Table 9). For an in-depth example of 
how the U.S. Navy conducted this step by step quantitative modeling process, please see Chapter 
4 of the Navy’s Supplemental Environmental Impact Statement for SURTASS LFA Sonar (Navy 
2018b).  

2.1.1.1 Criteria for Assessing Effects to Marine Mammals from SURTASS LFA 
Sonar 

Criteria for Auditory Effects (PTS and TTS) 

In 2018, NMFS issued guidance on assessing the auditory effects of anthropogenic sound on 
marine mammals (NMFS 2018a). Specifically, NMFS’ acoustic guidance identifies the received 
levels, or acoustic threshold levels, above which individual marine mammals are predicted to 
experience changes in their hearing sensitivity (PTS or TTS). These thresholds were 
implemented in the quantitative analysis of effects of SURTASS LFA sonar on marine mammals 
described in the section above. Further detail on the guidance is available in NOAA Technical 
Memorandum NMFS-OPR-59 (NMFS 2018a).  

Recognizing that marine mammal species do not have equal hearing capabilities, the guidance 
defined five functional hearing groups of marine mammals:  

¶ Low-frequency Cetaceans – this group consists of the mysticetes with a collective 
generalized hearing range of 7 Hz to 35 kHz.  

¶ Mid-frequency Cetaceans – includes most of the dolphins, all toothed whales except for 
Kogia spp., and all the beaked and bottlenose whales with a generalized hearing range of 
approximately 150 Hz to 160 kHz.  

                                                 
1 DPS is a discrete population or group of populations of the same species that is significant to the entire species. 
Populations are identified in this opinion as stocks under the MMPA and as DPSs under the ESA. The stocks and 
DPSs listed in this opinion denote the same populations. For example, the Western North Pacific humpback whale 
stock and DPS refer to the same population of humpback whales in this opinion. 
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¶ High-frequency Cetaceans – incorporates all the true porpoises, the river dolphins, plus 
Kogia spp., Cephalorhynchus spp. (genus in the dolphin family Delphinidae), and two 
species of Lagenorhynchus (Peale’s and hourglass dolphins) with a generalized hearing 
range estimated from 275 Hz to 160 kHz.  

¶ Phocids Underwater – consists of true seals with a generalized underwater hearing range 
from 50 Hz to 86 kHz.  

¶ Otariids Underwater – includes sea lions and fur seals with a generalized underwater 
hearing range from 60 Hz to 39 kHz.  

Within their generalized hearing ranges, the ability to hear sounds varies with frequency, as 
demonstrated by examining audiograms of hearing sensitivity (NMFS 2018a). To reflect higher 
noise sensitivities at particular frequencies, auditory weighting functions were developed for 
each functional hearing group that reflected the best available data on hearing ability (composite 
audiograms), susceptibility to noise-induced hearing loss, impacts of noise on hearing, and data 
on equal latency. These weighting functions are applied to individual sound received levels to 
reflect the hearing ability of each species to process received acoustic energy. 

SURTASS LFA sonar is a non-impulsive source in that its signals do not have the high peak 
pressure with rapid rise time and decay that impulsive sounds do; instead, the pressure of the 
LFA sonar transmission is consistent throughout the signal. The acoustic threshold levels for 
non-impulsive sounds are defined as the cumulative sound exposure level (cSEL) over a 24-hour 
period with the appropriate frequency weighting for each functional hearing group, which is 
reflected in the subscript of each threshold (e.g., the low frequency cetacean threshold is 
identified as LE,LF,24h, where LE, LF, 24h = low frequency sound exposure level(SEL) accumulated 
over 24 hours). The cumulative SEL metric takes into account both received level and duration 
of exposure over the duration of the activity within a 24-hour period. The TTS threshold is 
defined as 20 dB less than the PTS threshold. A summary of the cumulative sound exposure 
acoustic thresholds for PTS and TTS used in this analysis are provided in Table 3.  

Table 3. Acoustic threshold levels for marine mammals exposed to non-impulsive 
sounds (NMFS 2018a) 

Hearing Group Permanent Threshold Shift Onset Temporary Threshold Shift 
Onset 

Low-frequency Cetaceans 
(LE,LF,24 hour)  

199 dB SEL 179 dB SEL 

Mid-frequency Cetaceans 
(LE,MF,24 Hour)  

198 dB SEL 178 dB SEL 

High-frequency Cetaceans 
(LE,HF,24 Hour)  

173 dB SEL 153 dB SEL 

Phocid Pinnipeds Underwater 
(LE,PW,24 Hour)  

201 dB SEL 181 dB SEL 
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Otariid Pinnipeds Underwater 
(LE,OW,24 Hour)  

219 dB SEL 199 dB SEL 

LE, X, 24 Hour=Frequency SEL Accumulated over 24 Hour 
LF=Low-Frequency 
MF=Mid-Frequency 
HF=High-Frequency 
PW=Phocids Underwater 
OW=Otariids Underwater 

Assessing the Potential for Behavioral Response 

The Low Frequency Sound Scientific Research Program (LFS SRP) in 1997 through 1998 
provided results on the responses of baleen whales when exposed to SURTASS LFA sonar 
signals and the way those responses scaled relative to received level and context. The LFS SRP 
experiments continue to represent the most relevant predictions of the potential for behavioral 
changes from exposure to LFA sonar. The results of the LFS SRP confirmed that some portion 
of the total number of whales exposed to LFA sonar responded behaviorally by changing their 
vocal activity, moving away from the source vessel, or both; but the responses were short-lived 
and animals returned to their normal activities within tens of minutes after initial exposure (Clark 
and Fristrup 2001a). Perhaps the most important result came from the LFS SRP Phase II study, 
where the LFA sonar stimulus was presented to migrating gray whales. When the source was in 
the migratory path, the whales diverted around the source at received levels of 170 to 178 dB re: 
1 ɛPa root mean square (rms). However, when the source was moved offshore to the edge of the 
migratory corridor, with an increased source level (SL) to maintain the same received levels at 
the whales, the migrating gray whales exhibited no response to the LFA stimulus (Clark 1999). 
The context of an exposure scenario is clearly important for determining the probability, 
magnitude, and duration of a behavioral response (Ellison et al. 2012a). 

The results of the LFS SRP were used to derive the LFA risk continuum function, from which 
the potential for biologically significant behavioral response is calculated as described in the 
impact analysis section below. This function has been described in detail in previous Navy 
documentation for SURTASS LFA sonar (Navy 2001a; Navy 2001b; Navy 2007; Navy 2012; 
Navy 2017b), which as previously noted are incorporated by reference. The risk continuum is 
based on the premise that a smooth, continuous function that maps received level to risk is most 
appropriate for defining the potential or risk for a biologically significant behavioral response 
(Figure 1). A summary of the risk continuum function follows; additional details are available in 
the 2012 or 2017 SURTASS LFA sonar environmental impact statements(Navy 2012; Navy 
2017b). 

The parameters of the risk continuum function are based on the LFS SRP results. These 
experiments, which exposed baleen whales to received levels ranging from 120 to about 155 dB 
re: 1 ɛPa (rms), detected only minor, short-term behavioral responses. Short-term behavioral 
responses do not necessarily constitute significant changes in biologically important behaviors. 
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The fact that none of the LFS SRP observations revealed a significant change in a biologically 
important behavior helped determine an upper bound for risk. However, the LFS SRP results 
cannot be used to prove that there is zero risk at these levels. Accordingly, the risk continuum 
assumes that risk is small, but not zero, at the received levels achieved during the LFS SRP. The 
basement value below which risk is negligible is 120 dB single ping equivalent (SPE). Fifty 
percent risk of a behavioral response is defined at 165 dB SPE. The steepness of the curve, 
termed the risk-transition-sharpness-parameter, is defined as 10 for LFA sonar. 

The risk continuum modeled a smooth increase in risk that culminates in a 95 percent level of 
risk of significant change in a biologically important behavior at 180 dB SPE. In this region, the 
risk continuum is unsupported by observations. Since the risk continuum function was derived 
from the behavioral response data of baleen whales collected with an actual SURTASS LFA 
sonar source, these data are realistic contextually and remain the best available for the response 
of low frequency-sensitive marine mammals to the SURTASS LFA sonar source.  

 
Figure 1. Risk continuum function for Surveillance Towed Array Sensor System 
(SURTASS) Low Frequency Active (LFA) sonar that related the risk of significant 
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change in biologically important behavior to received levels in decibels, single 
ping equivalent (SPE). 

The Navy uses the risk continuum function for SURTASS LFA sonar to quantify the number of 
behavioral responses that could qualify as Level B (behavioral) harassment under the MMPA. 
This includes a wide range of behavioral reactions such as avoidance of the sound source, 
temporary changes in vocalizations or dive patterns, temporary avoidance of an area, or 
temporary disruption of feeding, migrating, or reproductive behaviors. The estimates calculated 
using the risk continuum function do not differentiate between the different types of potential 
reactions nor the significance of those potential reactions. These estimates also do not provide 
information regarding the potential fitness or other biological consequences of the reactions on 
the affected individuals. Therefore, our effects analysis considers the available scientific 
evidence to determine the likely nature of the Navy’s modeled behavioral responses and 
potential fitness consequences for affected individuals. 

2.1.1.2 Occurrence and Population Estimates of Marine Mammals in the Action Area 
for SURTASS LFA Sonar 

Marine mammals are not homogeneously distributed throughout the action area for SURTASS 
LFA sonar. To effectively evaluate impacts to marine mammals potentially associated with 
SURTASS LFA sonar activities, information is not only needed about which marine mammals 
occur in all regions of the vast action area for SURTASS LFA sonar in the western and central 
North Pacific and eastern Indian oceans but also about when and how many are found in the 
action area. As a result, the Navy used a temporal and spatial framework to partition the action 
area and effective period into manageable components.  

Since the behavioral ecology of most marine mammal species is mediated by seasonally driven 
changes in light, temperature, and associated prey availability, standard seasons were used as the 
temporal framework. The Navy used four seasons defined according to the following monthly: 

¶ Winter: December, January, and February 
¶ Spring: March, April, and May 
¶ Summer: June, July, and August 
¶ Fall: September, October, and November. 

This seasonality is based on the Northern Hemisphere. For the part of the action area for 
SURTASS LFA sonar that lies in the Southern Hemisphere, austral seasons pertain, which are 
the reverse of this standard timeframe. Austral winter occurs from June through August while 
austral summer lasts from December through February.  

Deriving a spatial framework for the effects analysis required consideration of the geographic 
usage constraints (i.e., coastal standoff range) of SURTASS LFA sonar, the Navy’s national 
security purpose for conducting SURTASS LFA sonar testing and training activities, and 
appropriate acoustic and environmental conditions. The Navy devised a spatial framework of 15 
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representative areas to model SURTASS LFA sonar activities in the central and western North 
Pacific and eastern Indian oceans that represent the acoustic regimes and marine mammal 
species potentially encountered during covered LFA sonar activities (Table 1). 

With this spatial and temporal framework in place, deriving the associated marine mammal 
species and associated population numbers for each model area in each season was required. 
Marine mammal stocks and DPSs, as appropriate, were defined for each marine mammal species 
in each of the modeling areas. The potentially occurring marine mammal species, stocks, and 
DPSs for each modeling area were verified with distributional information and data from 
published scientific literature; government reports, including NMFS’s stock assessment reports 
(SARs) for U.S. waters; and information from international organizations such as the IUCN and 
IWC. 

For most cetacean species, abundances and densities were estimated using line-transect surveys 
or mark-recapture studies (See Table 4), which usually provide a single abundance or density 
estimate for each species observed across broad geographic areas, such as waters within the 
United States Economic Exclusion Zone (U.S. EEZ) off Hawaii. Though the single abundance or 
density provides a good average estimate of the total number of individuals in a specified area, it 
does not provide information on the species distribution or concentrations outside that limited 
area nor does it provide abundance or density estimates for other seasons that were not surveyed. 

The process for developing abundance and density estimates for every species/stock in the 15 
potential model areas in all seasons was a multi-step procedure. In modeling areas where no 
abundance estimates were available for a stock, a surrogate abundance was required. A surrogate 
abundance estimate derived for a similar oceanographic area for the same species or a 
conspecific was used. For example, population-level data for the majority of marine mammal 
stocks in the Indian Ocean is scarce. As a result, the Navy used surrogate data for the same 
species in a marine area with similar oceanographic and ecological characteristics. Abundance 
estimates were derived using the best available information and data (Table 4), including the 
most up-to-date NMFS SARs for U.S. Pacific waters (Carretta et al. 2019; Muto et al. 2019).  

When deriving density estimates for the 15 model areas, direct estimates from line-transect 
(sighting) surveys that occurred in or near the representative model areas were utilized first 
(Barlow 2006). However, density estimates were not always available for each species/stock in 
all model areas. In areas where survey data are limited or non-existent, known or inferred habitat 
associations were used to predict densities. When density estimates derived from line-transect or 
other surveys were not available in a model area, then density estimates from a region with 
similar oceanographic/environmental characteristics were extrapolated to that model area and 
species/stock. For example, the eastern tropical Pacific has been extensively surveyed for marine 
mammals, with those survey data providing a comprehensive understanding of marine mammals 
in tropical and warm-temperate oceanic waters (Wade and Gerrodette 1993; Ferguson and 
Barlow 2001b). Data from such well-studied areas are the foundation for population estimates of 
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data-poor species of the western North Pacific and Indian Oceans, where stock and population-
level data are scarce. Further, density estimates are sometimes pooled for species of the same 
genus if sufficient data are not available to compute a density for individual species. This is often 
the case for pilot whales, beaked whales, and pygmy and dwarf sperm whales (Kogia spp.). 
Density estimates are often available for these species-groups rather than the individual species 
in some model areas. Last, density estimates are usually not available for very rare marine 
mammal species or for those that have been newly defined (e.g., the Deraniyagala’s beaked 
whale). For such species, the lowest density estimate of 0.00001 animals per square kilometer 
(animals/km2) was used to reflect the very low potential of occurrence in a specific SURTASS 
LFA sonar model area for data sparse species, such as the North Pacific right whale.  

Density estimates for the potentially occurring marine mammal stocks in the modeled areas 
located in the Indian Ocean were derived from one source (Table 4), the Navy’s Marine Species 
Density Database (NMSDD) (Navy 2018c). The NMSDD provides a systematic method for 
selecting the most appropriate density value for each species’ stock in a given area and season. 
The NMSDD integrates direct survey sighting data with distance sampling theory to convolve 
designed-based density estimates, stratified-designed based density estimates, estimates from 
density spatial models, and habitat-suitability index models to result in spatially and seasonally 
explicit densities for most marine mammal species. Currently, the NMSDD is not publically 
available since proprietary geospatial modeling data are included in the database, for which the 
Navy has established proprietary data sharing agreements. However, products of the Navy’s 
database have been made available to the public, such as the U.S. Navy Marine Species Density 
Database Phase III for the Hawaii-Southern California Training and Testing Study Area, 
NAVFAC Pacific Technical Report (Navy 2017d). This report has been used to support Navy 
environmental compliance documentation for Pacific testing and training areas. The citations for 
the sighting surveys or other data upon which the densities were derived in the NMSDD have 
been cited and incorporated herein when appropriate. Densities derived from the NMSDD for the 
potentially occurring marine mammal stocks were averaged over each modeled area during each 
season.  

Predictions of potential environmental impacts are largely influenced by the accuracy with which 
the marine mammal abundances and densities are estimated for the selected geographic area and 
season, which is indicated with measures of uncertainty associated with the population estimates. 
Uncertainty in abundance and density estimates is typically expressed by the coefficient of 
variation (CV), which is calculated using standard statistical methods and describes the 
uncertainty as a percentage of the population mean. A CV can range upward from zero, 
indicating no uncertainty, to higher values approaching one that connotes a higher level of 
uncertainty about the population estimate. For example, a CV of 0.85 (or 85 percent) would 
indicate high uncertainty in a given population estimate. When the CV exceeds 1.0, the estimate 
is very uncertain. Another method for characterizing uncertainty is a confidence interval (CI). 
This expression typically relates to the 95 percent probability that the “true” population value 



Biological Opinion on U.S. Navy SURTASS LFA Sonar Activities Consultation No. OPR-2019-00120 

20 

 

falls within the given CI range of values. Therefore, a CI with a wider range of values (e.g., 150 
to 550) indicates that there is greater uncertainty about the true value than a CI with a smaller 
range of values (e.g., 300 to 400).  

When sufficient information about seasonal movements was available for marine mammal stocks 
in model areas or ocean regions, that seasonality is reflected in the density estimates. Density 
estimates were truncated to no more than five decimal places (See Table 4 below). The 
references used for these density estimates are presented in Appendix A (See Section 16). 

Table 4. Marine Mammal Species, Stocks, Distinct Population Segments (DPSs), 
Abundances, and Density Estimates by Season as well as the Associated 
References for the 15 Proposed SURTASS LFA Modeling Areas in the Central and 
Western North Pacific Ocean and Eastern Indian Ocean2 

Marine 
Mammal 
Species 

Stock 
Name3 Abundance Abundance 

References 

Density (animals per km2)4 
Density 

Reference(s) Winter Spring Summer Fall 

Model Area #1: East of Japan 
Blue whale WNP 9,250 1 0.00001 0.00001  0.00001 1, 2, 3, 4 
Fin whale WNP 9,250 1, 7   0.0002 0.0002 1 

Humpback 
whale 

WNP 
stock and 

DPS5 
1,328 8   0.00036 0.00036 4, 38 

North Pacific 
right whale WNP 922 9 0.00001 0.00001    

Sei whale NP 7,000 1, 10 0.00029 0.00029 0.00029 0.00029 11 
Sperm whale NP 102,112 12 0.00123 0.00123 0.00123 0.00123 11 

Model Area #2: North Philippine Sea 
Blue whale WNP 9,250 1 0.00001 0.00001  0.00001 1, 2, 3, 4 
Fin whale WNP 9,250 1, 7 0.0002 0.0002   1 

Humpback 
whale 

WNP 
stock and 

DPS 
1,328 8 0.00089 0.00089  0.00089 4, 14 

North Pacific 
right whale WNP 922 9 0.00001 0.00001    

Sperm whale NP 102,112 12 0.00123 0.00123 0.00123 0.00123 11 
Model Area #3: West Philippine Sea 

Blue whale WNP 9,250 1 0.00001 0.00001  0.00001 1, 2, 3, 4 
Fin whale WNP 9,250 1, 7 0.0002 0.0002   1 

                                                 
2      References listed in Appendix A (See Section 16) 
3 NP=North Pacific; WNP=Western North Pacific; CNP=Central North Pacific; WP=Western Pacific; ECS=East China Sea; IND=Indian; 

NIND=Northern Indian; SIND=Southern Indian 
4 No density in a season means that the marine mammal is not expected to occur in that model area during that season. 
5 DPS=distinct population segment, which is a discrete population or group of populations of the same species that is significant to the entire 

species. Populations are identified as stocks under the MMPA and as DPSs under the ESA. Thus, the humpback whale and other species are 
listed by stock and DPS (DPS/stock) where relevant. The stocks and DPSs listed in this table are equivalent.  
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Marine 
Mammal 
Species 

Stock 
Name3 Abundance Abundance 

References 

Density (animals per km2)4 
Density 

Reference(s) Winter Spring Summer Fall 

Humpback 
whale 

WNP 
stock and 

DPS 
1,328 8 0.00089 0.00089  0.00089 4, 14 

Sperm whale NP 102,112 12 0.00123 0.00123 0.00123 0.00123 11 
Model Area #4: Offshore Guam 

Blue whale WNP 9,250 1 0.00005 0.00006  0.00005 22 
Fin whale WNP 9,250 1, 7 0.00006 0.00006  0.00006 22 

Humpback 
whale 

WNP 
stock and 

DPS 
1,328 8 0.00089 0.00089  0.00089 4, 14 

Sei whale NP 7,000 10 0.00029 0.00029  0.00029 11 
Sperm whale NP 102,112 12 0.00123 0.00123 0.00123 0.00123 13 

Model Area #5: Sea of Japan 
Fin whale WNP 9,250 1, 7 0.0009 0.0009  0.0009 2, 3 
North 
Pacific right 
whale 

WNP 922 9 0.00001 0.00001    

Western 
North 
Pacific gray 
whale 

WNP 
stock/ 

Western 
DPS 

290 5 0.00001 0.00001 0.00001 0.00001  

Sperm whale NP 102,112 12 0.00123 0.00123 0.00123 0.00123 11 

Spotted seal 
Southern 
stock and 

DPS 
6,284 16, 40, 41, 

42 0.00001 0.00001 0.00001 0.00001  

Model Area #6: East China Sea 

Fin whale ECS 500 1, 7, 19 0.0002 0.0002 0.0002 0.0002 1 
North 
Pacific right 
whale 

WNP 922 9 0.00001 0.00001    

Western 
North 
Pacific gray 
whale 

WNP 
stock/ 

Western 
DPS 

290 5 0.00001 0.00001  0.00001  

Sperm whale NP 102,112 12, 13 0.00123 0.00123 0.00123 0.00123 11 

Spotted seal 
Southern 
stock and 

DPS 
1,500 16,41 0.00001 0.00001 0.00001 0.00001  

Model Area #7: South China Sea 

Fin whale WNP 9,250 1, 7 0.0002 0.0002  0.0002 1 

Humpback 
whale 

WNP 
stock and 

DPS 
1,328 8 0.00036 0.00036  0.00036 4, 38 

North 
Pacific right 
whale 

WNP 922 9 0.00001 0.00001    
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Marine 
Mammal 
Species 

Stock 
Name3 Abundance Abundance 

References 

Density (animals per km2)4 
Density 

Reference(s) Winter Spring Summer Fall 

Western 
North 
Pacific gray 
whale 

WNP 
stock/ 

Western 
DPS 

290 5 0.00001 0.00001  0.00001  

Sperm whale NP 102,112 12 0.0012 0.0012 0.0012 0.0012 11 
Model Area #8: Offshore Japan/Pacific (25º to 40ºN) 

Blue whale WNP 9,250 1 0.00001 0.00001  0.00001 1, 2, 3, 4 
Fin whale WNP 9,250 1, 7   0.0001 0.0001 1 

Humpback 
whale 

WNP 
stock and 

DPS 
1,328 8   0.00036 0.00036 4, 38 

Sei whale NP 7,000 10  0.00029 0.00029 0.00029 11 
Sperm whale NP 102,112 12, 13 0.0022 0.0022 0.0022 0.0022 20 
Hawaiian 
monk seal Hawaii 1,427 21 0.00001 0.00001 0.00001 0.00001  

Model Area #9: Offshore Japan/Pacific (10° to 25°N) 

Blue whale WNP 9,250 1, 5, 6 0.00001 0.00001  0.00001 1, 2, 3, 4 
Fin whale WNP 9,250 1 0.00001 0.00001    

Humpback 
whale 

WNP 
stock and 

DPS 
1,328 8 0.00036 0.00036  0.00036 4, 38 

Sei whale NP 7,000 10 0.0029   0.0029 11 
Sperm whale NP 102,112 12 0.00222 0.00222 0.00222 0.00222 20 

Model Area #10: Hawaii North 
Blue whale CNP 133 22 0.00005 0.00005  0.00005 22 
Fin whale Hawaii 154 22 0.00006 0.00006  0.00006 22 
Sei whale Hawaii 391 22 0.00016 0.00016  0.00016 22 

False killer 
whale 

Main 
Hawaiian 
Islands 
Insular 

stock and 
DPS 

167 5, 24 0.0008 0.0008 0.0008 0.0008 25 

Sperm whale Hawaii 4,559 22 0.00158 0.00158 0.00158 0.00158 27 
Hawaiian 
monk seal Hawaii 1,427 21 0.00004 0.00004 0.00004 0.00004 21, 28 

Model Area #11: Hawaii South 
Blue whale CNP 133 22 0.00005 0.00005  0.00005 22 
Fin whale Hawaii 154 22, 23 0.00006 0.00006  0.00006 22 
Sei whale Hawaii 391 22 0.00016 0.00016  0.00016 22 
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Marine 
Mammal 
Species 

Stock 
Name3 Abundance Abundance 

References 

Density (animals per km2)4 
Density 

Reference(s) Winter Spring Summer Fall 

False killer 
whale 

Main 
Hawaiian 
Islands 
Insular 

stock and 
DPS 

167 5, 24 0.0008 0.0008 0.0008 0.0008 25 

Sperm whale Hawaii 4,559 22 0.00131 0.00131 0.00131 0.00131 27 
Hawaiian 

  
Hawaii 1,427 21 0.00004 0.00004 0.00004 0.00004 21, 28 

Model Area #12: Offshore Sri Lanka 
Blue whale NIND 3,691 29 0.00004 0.00004 0.00004 0.00004 28 
Fin whale IND 1,846 29 0.00001 0.00001 0.00001 0.00001 28 
Sei whale NIND 9,176 29, 30 0.00141 0.00045 0.00045 0.00095 28 
Sperm whale NIND 24,446 29, 30 0.00129 0.00118 0.00126 0.00121 28 

Model Area #13: Andaman Sea 
Blue whale NIND 3,691 29 0.00003 0.00003 0.00003 0.00003 28 
Fin whale IND 1,846 29 0.00001 0.00001  0.00001 28 
Sperm whale NIND 24,446 30 0.00109 0.00099 0.00107 0.00105 28 

Model Area #14: Northwest of Australia6 
Blue whale  SIND 1,657 31, 32  0.00003 0.00003 0.00003 28 
Fin whale SIND 38,185 33, 34 0.00001 0.00099 0.00128 0.00121 28 
Sei whale SIND 13,854 35 0.00001 0.00001 0.00001 0.00001  
Sperm whale SIND 24,446 30 0.00096 0.00087 0.00097 0.00092 28 

Model Area #15: Northeast of Japan 
Blue whale WNP 9,250 1 0.00001 0.00001  0.00001 1, 2, 3, 4 
Fin whale WNP 9,250 1  0.0002 0.0002 0.0002 1 

Humpback 
whale 

WNP 
stock and 

DPS 
1,328 8  0.000498 0.000498 0.000498 28 

North 
Pacific right 
whale 

  
 

WNP 922 9   0.00001 0.00001  

Sei whale NP 7,000 10  0.00029 0.00029  11 
Western 
North 
Pacific gray 
whale 

WNP 
stock/ 

Western 
DPS 

290 5   0.00001 0.00001  

Sperm whale NP 102,112 12 0.0017 0.0022 0.0022 0.0022 20 

                                                 
6 Seasons are presented following Northern Hemisphere monthly breakdowns for consistency. That is, winter for this model area would 

actually be austral summer in the Southern Hemisphere where this model area is located. 
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Marine 
Mammal 
Species 

Stock 
Name3 Abundance Abundance 

References 

Density (animals per km2)4 
Density 

Reference(s) Winter Spring Summer Fall 

Western 
Steller sea 
lion 

Western/ 
Asian 

stocks/We
stern DPS 

77,767 23, 37 0.00001 0.00001 0.00001 0.00001  

 

2.1.2 Approach to Assessing Effects to Sea Turtles 

The Navy did not use AIM to assess the exposure and response of sea turtles to SURTASS LFA 
sonar because such an analysis would require adequate information on the distribution and 
density of sea turtles species in the open ocean and this information is not currently available. 
The best available population estimates (abundances) for all sea turtle species are typically 
underestimates as they nearly always are nesting counts of females when they come ashore to 
nest and lay their eggs. Some nearshore foraging hotspots have been identified for loggerhead 
turtles (Seminoff et al. 2014). Additionally, nearshore breeding aggregations have been identified 
for some species (i.e., olive ridley). However, the density of turtles observed in these locations is 
very different from what would be expected in the open ocean environments where SURTASS 
LFA sonar will operate. Nearly all species of sea turtles occur in low numbers over most of their 
ranges, resulting in widely dispersed and variable distributions in the open ocean. Coupled with 
low numbers dispersed over enormous geographic areas is the additional complexity of some sea 
turtle’s life stages, such as the leatherback and olive ridley turtles, which spend their entire lives 
dispersed widely in pelagic waters, while the early life stages of other sea turtle species spend 
only the “lost years” drifting around the central ocean gyres. For these reasons, NMFS and the 
Navy were unable to provide sea turtle density estimates to use in the exposure analyses and we 
are unable to estimate the number of sea turtle exposed to, and potentially affected by, the 
operation of SURTASS LFA sonar, which is used to estimate take.  

However, we can use available information on the effectiveness of the mitigation proposed 
during operation of SURTASS LFA sonar to minimize adverse effects to sea turtles, sea turtle 
densities in the open ocean environment, how sea turtles use underwater sound, and how sea 
turtles respond to sound exposures to assess the likely effects of the operation of SURTASS LFA 
sonar on ESA-listed sea turtles. This analysis is presented in Section 8.3 and 8.5 of this opinion. 
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3 DESCRIPTION OF THE PROPOSED ACTION 
“Action” means all activities or programs of any kind authorized, funded, or carried out, in 
whole or in part, by federal agencies.  

This consultation considered three interdependent actions proposed by the U.S. Navy and 
NMFS’ Permits and Conservation Division: (1) the U.S. Navy’s proposed action to employ 
SURTASS LFA sonar during routine training and testing activities on Navy vessels in the 
western and central north Pacific and eastern Indian Oceans from August 2019 and continuing 
into the reasonably foreseeable future. This will include 496 total transmission hours of 
SURTASS LFA sonar for the first four years of activities and 592 transmission hours during the 
last three years to accommodate future testing of new ocean surveillance vessels and new or 
updated sonar system components. (2) NMFS’ Permits and Conservation Division’s 
promulgation of MMPA regulations, which are limited to periods of not more than seven 
consecutive years for military readiness activities. As described previously, this consultation will 
review seven years of SURTASS LFA sonar activity instead of five years due to recent 
provisions added to the NDAA, which amended MMPA regulations by increasing previous five-
year MMPA rulemakings to seven years for military readiness activities. The MMPA regulations 
will govern the take of marine mammals and allow NMFS’ Permits and Conservation Division to 
issue a LOA that would authorize the Navy to take marine mammals incidental to their 
SURTASS LFA sonar training and testing activities. (3) NMFS’ Permits and Conservation 
Division’s issuance of a LOA under the regulations that authorize the Navy to take marine 
mammals during its SURTASS LFA sonar training and testing activities in the western and 
central North Pacific and Indian Oceans. The approach of addressing interdependent actions is 
consistent with Congress’ intent that we coordinate and integrate the decision-making process 
under the MMPA and ESA to the maximum extent practicable. Therefore, this consultation 
considers both the Navy’s actions and NMFS’ Permit and Conservation Divisions related 
actions. 

Consistent with 50 CFR §402.14(i)(6), this consultation includes an analysis of a framework for 
the development of future actions (i.e., the proposed regulations governing the take of marine 
mammals) and where sufficient information is available, an analysis of the likely effects of these 
future actions on ESA-listed resources. Where sufficient information is available and take is 
reasonably certain to occur, this consultation includes an incidental take statement (ITS).  

This consultation assumes that the Navy’s SURTASS LFA sonar training and testing activities 
will be used in the model areas proposed for the period of August 13, 2019 and continuing into 
the reasonably foreseeable future, and at levels no higher than permitted by the MMPA 
regulation. In the event of projected changes to the activity or to mitigation and monitoring 
measures required by the seven-year LOA (excluding changes made pursuant to the adaptive 
management provision of 50 CFR § 218.239), the Navy must apply for and obtain a modification 
of the LOA as described in 50 CFR § 218.238.  
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Additionally, NMFS recognizes that while the Navy’s SURTASS LFA sonar routine training and 
testing requirements may change over time and other factors, the general types of activities 
addressed by this consultation are expected to continue into the reasonably foreseeable future, 
along with the associated impacts. Therefore, as part of our effects analysis, we also assumed 
that the activities proposed for the period of August 13, 2019, to August 12, 2026, would 
continue into the reasonably foreseeable future at levels and locations similar to that described in 
this opinion, and we considered the direct and indirect effects of those assumed future activities, 
together with the effects of all interrelated and interdependent actions. This approach addresses 
the court decision in Intertribal Sinkyone Wilderness Council v. National Marine Fisheries 
Service et al., No. 1:12-cv-00420-NJV (N.D. Ca. September 25, 2013), although we may 
consider a different approach in future actions. 

Notwithstanding this analysis, however, NMFS would fully take into account all of the best 
available science and any change in the status of the species when and if the Navy applies for a 
new MMPA Incidental Take Authorization for SURTASS LFA sonar training and testing 
activities upon expiration of the seven-year regulations considered during this consultation. The 
Navy would also need to initiate a new ESA section 7 consultation at that time. 

3.1 The Navy’s Proposed Action 

The Navy’s primary mission is the maintenance, training, equipping, and operation of combat-
ready naval forces capable of accomplishing America’s strategic objectives, deterring maritime 
aggression, and maintaining freedom of navigation in ocean areas. The Secretary of the Navy is 
responsible for functions such as training, supplying, equipping, and maintaining naval forces 
that are ready to achieve national security objectives as directed by the National Command 
Authorities. Preparing and maintaining forces skilled in anti-submarine warfare (ASW) is a 
critical part of the Navy’s mission. Due to the advancements and use of quieting technologies in 
diesel-electric and nuclear submarines, undersea submarine threats have become increasingly 
difficult to locate solely using passive acoustic technologies. At the same time, the distance at 
which submarine threats can be detected decreases due to these quieting technologies, and 
improvements in torpedo and missile design have extended the effective range of these weapons. 
The Navy developed SURTASS LFA sonar to meet the need for long-range submarine detection 
and continues to use the sonar system onboard Navy ocean surveillance ships for the same 
purpose. The Proposed Action furthers the Navy’s execution of its congressionally mandated 
roles and responsibilities under 10 U.S.C. Section 5062.  

The Navy proposes to continue utilizing SURTASS LFA sonar systems onboard United States 
Naval Ship (USNS) surveillance ships for training and testing conducted under the authority of 
the Secretary of the Navy in the western and central North Pacific and eastern Indian oceans. 
This does not include use of SURTASS LFA sonar in armed conflict, direct combat support 
operations, or use of SURTASS LFA sonar in support of military operations directed by the 
National Command Authorities.  
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The Navy currently has four surveillance ships that are equipped with SURTASS LFA sonar 
systems: USNS VICTORIOUS (Tactical-Auxiliary General Ocean Surveillance [T-AGOS] 19); 
USNS ABLE (T-AGOS 20); USNS EFFECTIVE (T-AGOS 21); and USNS IMPECCABLE (T-
AGOS 23). The Navy may develop and field additional SURTASS LFA sonar equipped vessels, 
either to replace or complement the Navy’s current SURTASS LFA sonar-capable fleet. The 
Navy proposes to use SURTASS LFA sonar systems onboard these vessels within the action 
area, which includes the western and central North Pacific and eastern Indian oceans. Although 
past SURTASS LFA sonar actions have been worldwide, the Navy has narrowed the geographic 
scope of the current proposed action to reflect only those areas of the world’s oceans where the 
Navy anticipates conducting covered SURTASS LFA sonar activities in the foreseeable future. 
The narrowed scope would allow the Navy to more accurately assess and describe only those 
impacts associated with SURTASSS LFA sonar activities in areas where the Navy expects to 
conduct these activities. 

The Navy proposes to implement procedural and geographic mitigation measures in association 
with the use of SURTASS LFA sonar. Specifically, the Navy would ensure that received levels 
of LFA sonar transmissions are below 180 dB re 1 µPa (rms) within 12 nautical miles (nmi) (22 
km) of any emergent land and one km (0.5 nmi) seaward of the outer perimeter of any designated 
offshore biologically important areas (OBIAs) during their effective periods of important 
biological activity. Procedural mitigation measures include visual, passive acoustic, and active 
acoustic (high frequency marine mammal monitoring [HF/M3] sonar) monitoring to minimize 
effects to marine animals when SURTASS LFA sonar is transmitting by providing the means to 
detect marine mammals and sea turtles in the LFA mitigation/buffer zone for SURTASS LFA 
sonar, and then suspending or delaying LFA sonar transmissions if marine animals are detected. 
Additionally, the received levels of LFA sonar transmissions would not exceed 145 dB re 1 µPa 
(rms) within known recreational dive sites. 

Currently under the NDE, the Navy is authorized to transmit a maximum of 255 hours of LFA 
sonar transmission hours per vessel per year or 1,020 total transmission hours per year for testing 
and training activities and routine military operations. The Navy proposes to transmit a 
maximum of 496 total hours of LFA sonar transmissions per year pooled across all SURTASS 
LFA sonar-equipped vessels in the first four years of the effective period of the proposed 
regulations, with increased sonar usage in years five through seven of a maximum of 592 total 
hours of LFA sonar transmissions, regardless of the number of vessels, for testing and training 
activities.  

In years five through seven of the authorization, the Navy is planning to add new vessels to its 
ocean surveillance fleet. As new vessels are developed, the onboard LFA and HF/M3 sonar 
systems may also need to be updated, modified, or even re-designed. As the new vessels and 
sonar system components are developed and constructed, at-sea testing would eventually be 
necessary. The Navy anticipates that new vessels or new or updated sonar system components 
would be ready for at-sea testing beginning in the fifth year of the effective period covered by 
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this BE. Thus, the Navy’s activity analysis included consideration of the sonar hours associated 
with future testing of new or updated LFA sonar system components and new ocean surveillance 
vessels. This consideration resulted in two scenarios of annual sonar transmit hours: Years 1 to 4 
would entail 496 hours total per year across all SURTASS LFA sonar vessels, while year five 
and beyond would include an increase in LFA sonar transmit hours to 592 hours across all 
vessels to accommodate future testing of new ocean surveillance vessels and new or updated 
sonar system components.  

The SURTASS LFA sonar transmission hours represent a distribution across six activities that 
include: 

¶ Contractor crew proficiency training (80 hours per year) 
¶ Military crew (MILCREW) proficiency training (96 hours per year) 
¶ Participation in or support of Navy exercises (96 hours per year) 
¶ Vessel and equipment maintenance (64 hours per year) 
¶ Acoustic research testing (160 hours per year) 
¶ New SURTASS LFA sonar system testing (96 hours per year; would occur in year 5 and 

beyond) 

Each of these activities utilize the SURTASS LFA sonar system within the operating profile that 
follows. Thus, the number of hours estimated for each activity is intended for planning purposes. 

3.2 Description of the Surveillance Towed Array Sensor System (SURTASS) Low 
Frequency Active  (LFA) Sonar System 

SURTASS LFA sonar is a long-range system operating in the low frequency (LF) band (below 
1,000 Hertz [Hz]). This system is composed of both active and passive components. The active 
component is the LFA sonar source array and the passive component is the SURTASS receive 
array. Sonar is a term that is used to define any system that uses underwater sound, or acoustics, 
for observations and communications. Sonar systems are used for many purposes, ranging from 
commercial “fish finders” to military ASW systems used for detection and classification of 
submarines. 

The SURTASS LFA sonar system uses two basic types of sonar: 

¶ Passive sonar detects the sound created by an object (source) in water. This is a one-way 
transmission of sound waves through water from the source to the receiver and is the 
same as people hearing sounds that are created by a source and transmitted through the 
air to the ear. Very simply, passive sonar “listens” or receives sound signals without 
sending or transmitting any sound signals itself. 

¶ Active sonar detects objects by creating a sound pulse or “ping” that travels through the 
water and reflects off a target, then returns as an echo that is detected by a receiver (such 
as SURTASS). Active sonar is a two-way transmission (source to reflector to receiver). 
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Some marine mammals use a type of active biosonar called echolocation to locate 
underwater objects such as prey or the seafloor for navigation. 

The SURTASS LFA sonar system is installed on USNS IMPECCABLE (T-AGOS 23), but as 
future undersea warfare requirements transitioned to littoral7 ocean regions, a compact version of 
the LFA sonar system deployable on SURTASS surveillance ships was needed. The Navy 
developed CLFA, which consists of smaller, lighter-weight source elements than the original 
SURTASS LFA sonar system that is compact enough to be installed on the VICTORIOUS class 
platforms (i.e., T-AGOS 19, 20, and 21). CLFA sonar improvements include: 

¶ Operational frequency, within the 100 to 500 Hz range, matched to shallow-water 
environments with little loss of detection performance in deep-water environments. 

¶ Improved reliability and ease of deployment. 
¶ Lighter-weight design (44 percent lighter than the original LFA sonar system). 

The operational characteristics of the CLFA sonar system are comparable to the full-sized LFA 
sonar system. As such, the potential effects associated with CLFA sonar are expected to be 
similar to, and not greater than, the effects associated with the LFA sonar system. For this 
reason, as previously noted, the term LFA sonar refers inclusively of both the LFA and/or the 
CLFA sonar systems, unless otherwise specified. 

3.2.1 Passive Sonar System Components 

SURTASS is the passive, or listening, component of the system that detects returning echoes 
from submerged objects, such as threat submarines, though the use of hydrophones. 
Hydrophones transform mechanical energy (received acoustic sound waves) to an electrical 
signal that can be analyzed by the processing system of the sonar. SURTASS consists of a twin-
line (TL-29A) horizontal line array (HLA), which is a “Y” shaped array with two apertures that 
is approximately 1,000 feet (ft) (305 meters(m)) long and has an operational depth of 152.4 to 
457.2 m (500 to 1,500 ft). The TL-29A can be towed in shallow, littoral environments; provides 
significant directional noise rejection; and resolves bearing ambiguities without having to change 
the vessel’s course.  

To tow the HLA, a Navy ocean surveillance vessel typically maintains a speed of at least 3 knots 
(kt) (5.6 kph). The return (received) signals, which are usually below background or ambient 
noise level, are processed, and evaluated to identify and classify potential underwater threats. 

                                                 
7 The Navy defines “littoral” as the region that horizontally encompasses the land/water interface from 50 statute miles (80 km) ashore to 200 

nmi (370 km) at sea; this region extends vertically from the seafloor or land to the top of the atmosphere (Naval Oceanographic Office, 
1999). The common definition of littoral refers to shore or a shore or coastal region, while the marine science definition refers to the 
shallow-water zone between low- and high-tide. The Navy’s meaning differs because it is based on a tactical perspective, not a geographical 
or environmental, that relates to overall coastal operations, including all assets supporting a particular operation regardless of how close, or 
far, from the shore they may be operating. 
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3.2.2 Active Sonar System Components  

The active sonar component of the SURTASS LFA sonar system, LFA sonar, is an adjunct to the 
SURTASS passive capability and is employed when active sound signals are needed to detect 
and track underwater targets. The characteristics and operating features of the active component 
of LFA sonar are: 

¶ The sonar source is a vertical line array (VLA) of up to 18 source projectors suspended 
beneath the vessel. LFA’s transmitted sonar beam is omnidirectional (360 degrees) in the 
horizontal, with a narrow vertical beamwidth that can be steered above or below the 
horizontal.  

¶ The source frequency is between 100 and 500 Hz.  
¶ The SL of an individual source projector of the SURTASS LFA sonar array is 

approximately 215 dB re 1 µPa (rms) at 1m or less. As measured by sound pressure level, 
the sound field of the array can never be higher than the SL of an individual source 
projector. 

¶ The typical LFA sonar signal is not a constant tone but is a transmission of waveforms 
that vary in frequency and duration. A complete sequence of sound transmissions is 
referred to as a wavetrain (also known as a “ping”). These wavetrains last between 6 and 
100 seconds with an average length of 60 seconds. Within each wavetrain, a variety of 
signal types can be used, including continuous wave (CW) and frequency-modulated 
(FM) signals. The duration of each continuous frequency sound transmission is no longer 
than 10 seconds.  

¶ The maximum duty cycle (ratio of sound “on” time to total time) is 20 percent. The 
typical duty cycle, based on SURTASS LFA data from 2003 to 2018, is 7.5 to 10 percent. 

¶ The time between wavetrain transmissions is typically 6 to 15 minutes (min). 

LFA sonar complements SURTASS passive activities by actively acquiring and tracking 
submarines when they are in quiet operating modes, measuring accurate target range, and re-
acquiring lost contacts. 

3.3 Vessel Specifications 

As stated in Section 3.1, the Navy currently has four surveillance ships that are equipped with 
SURTASS LFA sonar systems: USNS VICTORIOUS (Tactical-Auxiliary General Ocean 
Surveillance [T-AGOS] 19); USNS ABLE (T-AGOS 20); USNS EFFECTIVE (T-AGOS 21); 
and USNS IMPECCABLE (T-AGOS 23). The USNS ABLE, USNS EFFECTIVE, and USNS 
VICTORIOUS are twin-hulled ocean surveillance ships. These three vessels each vessel have a 
length of 71.6 m (235 ft), a beam of 28.5 m (93.6 ft), a maximum draft of 7.6 m (25 ft), a full 
load displacement of 3,451 metric tons (3,396 tons), and a twin-shaft diesel electric engine that 
provides 3,200 horsepower, which drives two propellers. These ships may travel at top speeds of 
10 kt (18.5 kph) when not towing the SURTASS LFA sonar arrays. The USNS IMPECCABLE, 
is also a twin-hulled ocean surveillance ship. It has a length of 85.8 m (281.5 ft), a beam of 29.2 
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m (95.8 ft), a maximum draft of 7.9 m (26 ft), a full load displacement of 5,454 metric tons 
(5,368 tons), and a twin shaft diesel electric engine that provides 5,000 horsepower, which drives 
two propellers. The USNS IMPECCABLE has a top speed of 12 kt (22 kph) when not towing the 
SURTASS LFA sonar arrays. The operational speed of all four vessels during SURTASS LFA 
sonar training and testing activities will be approximately 5.6 kph (3 kt), and each vessel’s 
cruising speed outside of SURTASS LFA sonar training and testing activities would be a 
maximum of approximately 18.5 to 24.1 kph (10 to 13 kt). The Navy may develop and field 
additional SURTASS LFA sonar equipped vessels, either to replace or complement the Navy’s 
current SURTASS LFA sonar-capable fleet. 

3.4 Mitigation and Monitoring 

Mitigation is an action that avoids or reduces the severity of the effects of the action on ESA-
listed species. Under the MMPA, NMFS must prescribe how the Navy is to effect the least 
practicable adverse impact on marine mammal species or stocks and their habitat as we as 
monitoring requirements. Through the ESA, NMFS’ incidental take statement must include 
reasonable and prudent measures to minimize the impact of the taking and terms and conditions 
to implement those measures to reduce the likelihood of adverse effects to ESA-listed marine 
species or adverse effects to their designated critical habitats. Monitoring is used to observe or 
check the progress of the mitigation over time.  

Through the course of previous SURTASS LFA sonar section 7 consultations and MMPA rule 
making, NMFS has worked with the Navy to identify and implement various mitigation and 
monitoring activities. Under the terms and conditions of the current and past biological opinions 
and incidental take statements, the Navy was required to carry out all mitigation and monitoring 
requirements contained in the five-year regulations and annual letters of authorization issued 
under section 101(a)(5)(A) of the MMPA. Summaries of the results of these requirements are 
documented in quarterly, annual, and comprehensive reports. 

The bulleted items listed below are mitigation and monitoring measures incorporated by the 
Navy in its proposed action for this consultation. Although they are described in the Navy’s 
proposed action section in this opinion, these measures are at least partly the result of the ESA 
section 7 consultation process and the MMPA rule making which includes a public comment 
process. These measures are required when SURTASS LFA sonar is transmitting to reduce the 
potential for injury or harassment to marine mammals and sea turtles. The Navy implements the 
mitigation and monitoring measures listed below. Additional detail for each mitigation and 
monitoring measure is described in subsequent sections of this opinion: 

¶ Operational Parameters 
¶ Mitigation and buffer zone 
¶ Ramp Up of HF/M3 
¶ LFA Sonar Suspension/Delay 
¶ Geographic Mitigation Measures 
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¶ Coastal Standoff Distance 
¶ Dive Sites 
¶ Offshore Biologically Important Areas 
¶ Sound Field Monitoring  
¶ Visual Monitoring 
¶ Passive Acoustic Monitoring 
¶ Active acoustic monitoring – high frequency/marine mammal monitoring sonar 

3.4.1 Operational Parameters 

The sound signals transmitted by the SURTASS LFA sonar source would be maintained between 
100 and 500 Hz with a SL for each of the 18 projectors of no more than 215 dB re 1 µPa (rms) 
and a maximum duty cycle of 20 percent. The Navy is currently approved under the NDE to 
transmit 1,020 hours of LFA sonar transmission hours per year (Navy 2017c). In this proposed 
action, the Navy is proposing to reduce the annual number of transmit hours to 496 hours of 
SURTASS LFA sonar transmissions in years 1 to 4 and 592 hours in years 5 to 7. 

3.4.2 Mitigation/Buffer Zone 

In previous applications for rulemaking for SURTASS LFA sonar, the Navy proposed a 
mitigation zone covering a volume of water ensonified to the 180 dB re 1 µPa (rms) isopleth 
(i.e., the volume subjected to sound pressure level of 180 dB rms or greater), and noted that the 
nominal outer boundary of this volume of water is approximately 1 km (0.54 nmi). In each of the 
resultant Final Rules, NMFS added a 1-km buffer zone beyond the Navy’s proposed LFA sonar 
mitigation zone, so the total resulting mitigation/buffer zone was nominally 2 km (1.08 nmi).  

Navy requested, and NMFS’ Permits and Conservation Division agreed, to establish a single, 
fixed, combined mitigation/buffer zone of 2,000 yards (yd) (0.99 nmi) (1,829 m/1.83 km) rather 
than a combined mitigation/buffer zone of nominally 1.08 nmi (2 km). This 2,000 yd (1.83 km) 
single fixed mitigation/buffer zone would cover virtually all of the previous combined 
mitigation/buffer zone of nominally 1.08 nmi (2 km), since the difference between 2,000 yd and 
2 km is only about 187 yd (or 0.09 nmi [167 m]). Likewise, the difference in the sound field of 
the combined mitigation/buffer zones of 2,000 yd (1.83 km) versus 1.08 nmi (2,187 yd; 2 km) 
would also be negligible in this case. At 2,000 yd (1.83 km), modeling shows that the sound field 
would be about 174.75 dB while at 1.08 nmi (2 km), the sound file would be 173.98 dB, which is 
a difference of only 0.77 dB. This very slight sound field difference is unlikely to be a 
perceptible change to a marine mammal or sea turtle in this instance. Establishing a single fixed 
combined mitigation/buffer zone for SURTASS LFA sonar training and testing activities will 
standardize and thus simplify implementation of the monitoring requirement, including a buffer 
zone, using more standard Navy metrics (yards, not meters), while continuing to ensure 
protection to marine mammals in all acoustic environments, even in the rare event of a strong 
acoustic duct in which the volume of water ensonified to 180 dB could be somewhat greater than 
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1 km (DoN, 2001). With the combined mitigation/buffer zone of 2,000 yd, there is no potential 
for animals to be exposed to received levels greater than 180 dB rms. 

3.4.3 Ramp Up of High Frequency Marine Mammal Monitoring (HF/M3) 

As stated earlier, and described in detail below in Section 3.4.12, the Navy will use a High 
Frequency Marine Mammal Monitoring (HF/M3) system to monitor for marine mammals. The 
Navy intends to implement a ramp-up procedure for the HF/M3 sonar system to ensure that no 
inadvertent exposures of marine animals to received levels (RLs) Ó180 dB re 1 µPa (rms) would 
occur if an animal were to occur near the transmitting HF/M3 sonar system. Prior to full-power 
transmissions, the HF/M3 sonar power level would be ramped up over a period of no less than 5 
minutes from a SL of 180 dB re 1 µPa (rms) @ 1 m in 10 dB increments until full power (if 
required) is attained. This ramp-up procedure would commence at least 30 minutes prior to 
initiation of any SURTASS LFA sonar transmissions during testing and training activities, prior 
to any sonar calibrations or testing that are not part of the regularly planned transmissions, and 
any time after the HF/M3 sonar has been powered down for more than two minutes. The HF/M3 
active sonar system’s sound pressure level may not increase once a marine mammal or sea turtle 
is detected. The ramp-up process of HF/M3 may resume only if no additional marine animals are 
detected by the HF/M3 active sonar system, passive acoustic monitoring, or visual monitoring. 

3.4.4 Low Frequency Active Sonar Suspension/Delay 

During training and testing activities, SURTASS LFA sonar transmissions would be delayed or 
suspended only if a marine mammal or sea turtle is detected by visual, passive acoustic, or active 
acoustic monitoring entering or already located within the LFA mitigation/buffer zone. When a 
sea turtle or marine mammal is detected within the LFA mitigation/buffer zone, the senior 
military member-in-charge would order the immediate suspension of LFA sonar transmissions. 
During the delay/suspension of LFA sonar transmissions, active acoustic, visual, and passive 
acoustic monitoring for marine mammals and sea turtles would continue. LFA sonar 
transmissions would be allowed to commence/resume no sooner than 15 minutes after marine 
mammals/sea turtles are no longer detected within the LFA mitigation/buffer zone. 

If a marine mammal or sea turtle is detected outside the LFA mitigation/buffer zone but is 
thought to be closing on the LFA mitigation/buffer zone, the range and projected track (bearing) 
of the detected animal is determined and reported to the senior military member-in-charge, but 
LFA sonar is not yet suspended/delayed. The position of the detected marine animal is closely 
monitored for intersection with the LFA mitigation/buffer zone. When the marine animal enters 
the LFA mitigation/buffer zone, then LFA training and testing sonar transmissions would be 
suspended or delayed.  

3.4.5 Geographical Mitigation Measures 

Based on the analyses presented in NEPA documents for SURTASS LFA sonar (Navy 2001a; 
Navy 2001b; Navy 2007; Navy 2012; Navy 2017b), geographic restrictions for the use of 
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SURTASS LFA sonar have been developed to provide the lowest practicable risk to marine 
mammals.The Navy intends to apply the following geographic mitigation measures during 
SURTASS LFA sonar training and testing activities: 

¶ SURTASS LFA sonar training and testing activities would not occur within the territorial 
seas of foreign nations; 

¶ SURTASS LFA sonar-generated sound field below RLs of 180 dB re 1 µPa (rms) within 
12 nmi (22 km) of any emergent land (including islands); 

¶ SURTASS LFA sonar-generated sound field below RLs of 180 dB re 1 µPa (rms) at a 
distance of 1 km from the outer boundary of OBIAs during biologically important periods 
that have been determined by NMFS and the Navy;8 

¶ No more than 25 percent of the authorized amount of SURTASS LFA sonar would be 
used for training and testing activities within 10 nmi (18.5 km) of any single OBIA during 
any year unless the following condition is met: should national security present a 
requirement to conduct more than 25 percent of the authorized hours of SURTAS LFA 
sonar within 10 nmi (18.5 km) of any single OBIA during any year, naval units would 
obtain permission from the appropriate designated Command authority prior to 
commencement of the activity. The Navy would provide NMFS with notification as soon 
as is practicable and include the information (e.g., sonar hours) in its annual activity 
reports submitted to NMFS. 

¶ SURTASS LFA sonar RLs Ó 145 dB re 1 µPa (rms) would not occur at known 
recreational or commercial dive sites unless the following conditions are met: should 
national security present a requirement to transmit SURTASS LFA sonar during training 
or testing activities such that exposure at known recreational or commercial dive may 
exceed RLs equal to 145 dB re 1 µPa (rms), naval units would obtain permission from the 
appropriate designated Command authority prior to commencement of the activity. Prior 
to conducting the training or testing activity, the designated Command authority shall 
conduct a risk assessment, taking into account the potential for exposure of SURTASS 
LFA sonar to divers;  

¶ SURTASS LFA sonar would not be used in the waters over Penguin Bank, Hawaii, to the 
extent of the 600 ft (183 m) depth contour; and 

¶ SURTASS LFA sonar operators would estimate LFA sound field RLs (sound pressure 
levels) prior to and during active SURTASS LFA sonar training and testing activities so 
that the distance from the LFA sonar system to the 180 dB re 1 µPa (rms) and 145 dB re 1 
µPa (rms) isopleths are known. However, if NMFS imposes a buffer zone and implements 
the requested fixed, single, combined mitigation/buffer zone of 2,000 yd (1.8 km), then 
sound field modeling to define the mitigation zone would not be necessary because the 
volume of water ensonified to 180 dB would be subsumed in the fixed, single combined 
mitigation/buffer zone of 2,000 yd (1.8 km). Accordingly, sound field modeling to 

                                                 
8 In past authorizations for SURTASS LFA sonar, NMFS has required a 0.54 nmi (1-km) buffer zone on the seaward boundary of OBIAs in 

which the sound field generated by LFA sonar would be below RLs of 180 dB re 1 µPa (rms); this requirement is maintained. 
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estimate the distance to the 180-dB isopleth would not be conducted as it would be 
unnecessary. 

3.4.6 Coastal Standoff Distance 

Since most areas of biological importance to ESA-listed and MMPA protected species are in 
coastal waters, the Navy first established the policy of the coastal standoff range, in which waters 
within 12 nmi (22 km) of any emergent land would not be ensonified with SURTASS LFA sonar 
at levels at or above 180 dB re 1 µPa (rms). This distance and sound field measure were 
established to lower the risk to marine mammals and especially sea turtles, which aggregate in 
coastal waters. The Navy would continue to implement the 12 nmi (22 km) coastal standoff 
range while using SURTASS LFA sonar for training and testing activities. In addition, the Navy 
would not conduct SURTASS LFA sonar training and testing activities within foreign nations’ 
territorial seas. 

3.4.7 Dive Sites 

During training and testing activities, SURTASS LFA sonar transmissions near known 
recreational dive sites would be transmitted such that the sound field at such sites does not 
exceed RLs of 145 dB re 1 µPa (rms). Although recreational dive sites are generally located in 
coastal/island areas in waters from the shoreline out to a water depth of about 130 ft (40 m), the 
Navy recognizes that other dive sites may be outside this boundary.  

3.4.8 Offshore Biologically Important Areas (OBIAs) 

Since certain areas of biological importance to ESA-listed and MMPA protected marine 
mammals lie outside the coastal standoff range and given the unique transmission characteristics 
of SURTASS LFA sonar, the Navy and NMFS developed the concept of marine mammal OBIAs 
for SURTASS LFA sonar as part of the Navy’s first NEPA documentation for SURTASS LFA 
sonar (Navy 2001b). OBIAs are part of a comprehensive suite of mitigation measures used in 
previous authorizations to minimize adverse impacts to marine mammal populations.  

Associated with each OBIA is an effective period during which marine mammals, including 
ESA-listed species, carry out biologically significant activities. During that time period, 
SURTASS LFA sonar cannot be transmitted at RLs of greater than 180 dB re 1 µPa (rms) within 
1 km seaward of any OBIA boundary. In addition, no more than 25 percent of the authorized 
amount of SURTASS LFA sonar would be used for training and testing activities within 10 nmi 
(18.5 km) of any single OBIA during any year unless the following condition is met: should 
national security present a requirement to conduct more than 25 percent of the authorized hours 
of SURTAS LFA sonar within 10 nmi (18.5 km) of any single OBIA during any year, naval 
units would obtain permission from the appropriate designated Command authority prior to 
commencement of the activity. The Navy would provide NMFS with notification as soon as is 
practicable and include the information (e.g., sonar hours) in its annual activity reports submitted 
to NMFS. The 2017 NDE for SURTASS LFA designated 29 marine mammal OBIAs and their 
effective periods as geographic mitigation with which the Navy must comply for SURTASS 
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LFA sonar activities.  These OBIAs resulted from analyses conducted as part of the 2017 
SEIS/SOEIS and application for rulemaking, and retained existing OBIAs; revised/expanded 
existing OBIAs; and added new OBIAs to those defined as part of the 2012 SURTASS LFA 
sonar rule (Navy 2017b). Of these 29 OBIAs, four are located within the proposed SURTASS 
LFA sonar action area (OBIA 16, Penguin Bank, Hawaiian Islands Humpback Whale NMS; 
OBIA 20, Northern Bay of Bengal and Head of Swatch-of-No-Ground; OBIA 26, Offshore Sri 
Lanka; and OBIA 27, Camden Sound/Kimberly Region), as indicated in Table 5, below.  

Table 5. Marine Mammal OBIAs Currently Located in the SURTASS LFA Sonar 
Action Area. 

OBIA 
Number 

Name of OBIA Location/Water  
Body 

Relevant Low-
Frequency 

Marine 
Mammal 
Species 

Effectiveness Seasonal 
Period 

 16 Penguin Bank, 
Hawaiian Islands 
Humpback Whale 
NMS 

North-Central 
Pacific Ocean 

Humpback whale November through April, 
annually 

 20 Northern Bay of 
Bengal and Head of 
Swatch-of-No- 
Ground (SoNG) 

Bay of 
Bengal/Northern 

Indian Ocean 

Bryde’s whale Year-round 

 26 Offshore Sri Lanka North-Central 
Indian Ocean 

Blue whale December through April, 
annually 

 27 Camden 
Sound/Kimberly 
Region 

Southeast Indian 
Ocean; 

northwestern 
Australia 

Humpback whale June through September, 
annually 

 

Since the 2017 SEIS/SOEIS and NDE for SURTASS LFA sonar, analysis and assessment of 
marine areas as potential OBIAs has continued. For the current proposed MMPA rule for 
SURTASS LFA sonar training and testing activities, NMFS’ Permits and Conservation Division 
applied biological, geographic, and hearing sensitivity factors, as well as practicability criterion, 
and are considering only areas within the action area (central and western North Pacific and 
eastern Indian Oceans). For more information on the OBIA selection factors, please see NMFS 
(2019) and Navy (2019).  

A total of 40 different types of marine areas were assessed as potential marine mammal OBIAs 
for SURTASS LFA sonar (See Appendix C, Table C-2 of Navy 2019). Although 40 marine areas 
were considered, some types of marine areas were combined if they were designated for the 
same geographic area or if they were recommended for different species of marine mammals.  
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Of the 33 marine areas thoroughly assessed as OBIAs, the Navy and NMFS’s assessment 
resulted in 14 candidate OBIAs being designated for 17 of the marine areas (See Table 6 below), 
pending Navy Fleet review for practicability. Some OBIAs, such as the blue and humpback 
whale OBIAs for Western Australia encompassed several marine areas, which is why the number 
of candidate OBIAs is less than the number of marine areas for which OBIAs were designated. 
Table 7 below shows a list of the 14 candidate OBIAs for 17 of the marine areas, pending Navy 
Fleet review for practicability. 
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Table 6. Marine Areas for Further Consideration as Marine Mammal Offshore Biologically Important Areas 
(OBIAs) for SURTASS LFA Sonar. 

Marine 
Area 
Number 

Marine Area Name Ocean Area Effective Seasonal 
Period Candidate OBIA Name 

Candidate OBIAs: Marine Areas Meeting OBIA Designation Criteria 

1 Main Hawaiian Archipelago Central North Pacific 
Ocean November to April Main Hawaiian Islands 

2 PapahǕnaumokuǕkea Marine 
National Monument  

Central North Pacific 
Ocean December to April Northwestern Hawaiian Islands 

3 Northwestern Hawaiian Islands Central North Pacific 
Ocean 

4 Marianas Trench Marine 
National Monument  

Western North Pacific 
Ocean February to April Marianas 

5 Bluefin Spawning/Babuyan 
Marine Corridor 

Western North Pacific 
Ocean January to April Ryukyu-Philippines 

6 Ogasawara Islands Western North Pacific 
Ocean 

June to September Ogasawara (sperm whales),  
December to May Ogasawara-Kazin (humpbacks) 

7 Convection Zone East of 
Honshu 

Western North Pacific 
Ocean January to May Honshu 

8 Southeast Kamchatka Coastal 
Waters 

Western North Pacific 
Ocean June to September Southeast Kamchatka 

9 Upper Gulf of Thailand/Bay of 
Bangkok Eastern Indian Ocean April to November Gulf of Thailand 

10 Savu Sea and Surrounding 
Areas  Eastern Indian Ocean May to November Western Australia (blue whales)  

11 North Western Australia 
Shelf/Ningaloo Reef  Eastern Indian Ocean May to November 

May to December 

Western Australia (blue whales) 
Western Australia (humpback 
whales)  

12 Western Australia (Shark Bay 
to Exmouth Gulf) Eastern Indian Ocean May to December Western Australia (humpback 

whales) 
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Marine 
Area 
Number 

Marine Area Name Ocean Area Effective Seasonal 
Period Candidate OBIA Name 

13 Browse Basin Eastern Indian Ocean May to November Western Australia (blue whales)  

14 Southern Bali Peninsula and 
Slope Eastern Indian Ocean October to November Southern Bali 

15 Swatch-of-No-Ground (SoNG) Northern Bay of Bengal Year-round SoNG 

16 Trincomalee Canyon and 
Associated Ecosystems Eastern Indian Ocean 

October to April Sri Lanka 
17 

Southern Coastal/Offshore 
Waters between Galle and Yala 
National Park 

Eastern Indian Ocean 

Marine Areas Not Further Considered for OBIAs 

18 Hawaiian Monk Seal Critical 
Habitat 

Central North Pacific 
Ocean 

  

19 
Main Hawaiian Island Insular 
DPS of False Killer Whale 
Critical Habitat 

Central North Pacific 
Ocean 

 
 

20 

Pacific Remote Islands Marine 
National Monument (Only 
Wake/ Johnson/Palmyra atolls 
and Kingman Reef Units) 

Western and Central 
North Pacific Ocean 

 

 

21 Kyushu Palau Ridge Western North Pacific 
Ocean 

  

22 Raja Ampat and Northern 
Bird’s Head 

Western North Pacific 
Ocean 

  

23 North Pacific Transition Zone Western North Pacific 
Ocean 

  

24 Polar/Kuroshio Extension 
Fronts 

Western North Pacific 
Ocean 

  

25 Kuroshio Current South of 
Honshu 

Western North Pacific 
Ocean 
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5 Ogasawara Islands 
(Sperm Whale) 

Western North 
Pacific Sperm whale June to September  

6 
Ogasawara Kazin Islands 
(Humpback 
Whale) 

Western North 
Pacific Humpback whale December to May  

7 Honshu Western North 
Pacific Gray whale January to May  

8 Southeast Kamchatka Western North 
Pacific 

Humpback, fin, 
Western North 

Pacific gray, and 
North Pacific right 

whales 

June to September  

9 Gulf of Thailand Eastern Indian 
Ocean Bryde’s whale April to 

November  

10 Western Australia (Blue 
Whale) 

Eastern Indian 
Ocean 

Blue (pygmy) 
whale May to November  

11 Western Australia 
(Humpback Whale) 

Eastern Indian 
Ocean Humpback whale May to December 

Expansion of existing 
OBIA #27, Kimberly-

Camden Sound 

12 Southern Bali Eastern Indian 
Ocean 

Bryde’s, sei, 
humpback, 

Omura’s, and 
sperm whales 

October to 
November  

13 Swatch-of-No-Ground 
(SoNG) 

Northern Bay of 
Bengal Bryde’s whale Year-round 

Expansion of existing 
OBIA #20, Northern 
Bay of Bengal/SoNG 

14 Sri Lanka 
 

Eastern Indian 
Ocean 

Blue (pygmy) and 
sperm whales October to April 

Expansion of existing 
OBIA #26, Offshore 

Sri Lanka 
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3.4.9 Sound Field Modeling 

The SURTASS LFA sonar crew would estimate SURTASS LFA sonar sound field RLs prior to 
and during training and testing sonar transmissions to provide the information necessary to 
modify transmissions, including the delay or suspension of transmissions, so that the sound field 
criteria are not exceeded. If NMFS imposes a buffer zone and implements the requested fixed, 
single, combined mitigation/buffer zone of 2,000 yd (1.83 km), then sound field modeling to 
determine the mitigation shutdown range to the 180 dB re 1 µPa (rms) isopleth would not be 
necessary and would not be conducted. Sound field limits would be estimated using near real-
time environmental data and underwater acoustic performance prediction models. These models 
are an integral part of the SURTASS LFA sonar processing system. Acoustic model updates 
would nominally be made every 12 hours or more frequently, depending upon the variance in 
meteorological or oceanographic conditions. 

3.4.10 Visual Monitoring 

Visual monitoring would include daytime observations of the sea surface for the presence of 
marine mammals and sea turtles from the bridge of SURTASS LFA sonar vessels. Daytime is 
defined as the time beginning 30 minutes before sunrise and ending 30 minutes after sunset. 
Visual monitoring would begin 30 minutes before sunrise or 30 minutes before SURTASS LFA 
sonar begins to transmit and would continue until 30 minutes after sunset or until the SURTASS 
LFA sonar training and testing transmissions cease. Observations would be made by civilian ship 
personnel trained in detecting and identifying marine mammals and sea turtles from the ship’s 
bridge using standard binoculars (7x) and the naked eye. The objective of visual monitoring 
would be to ensure that no marine mammal or sea turtle approaches the ship or transmitting 
sonar array close enough to enter the LFA mitigation/buffer zone. 

Visual observers would maintain a watch for marine mammals and sea turtles at the sea surface 
and log all detections of marine animals during SURTASS LFA sonar training and testing 
transmissions. The number, identification, bearing, and range of observed marine mammals or 
sea turtles, as well as any unusual behavior they may exhibit, would be recorded. A designated 
ship’s officer would monitor the conduct of the visual watches and would periodically review the 
observation log. If a potentially affected marine mammal or sea turtle would be sighted 
anywhere within the LFA mitigation/buffer zone, the bridge officer would notify the senior 
military member-in-charge of the military crew (MILCREW) onboard the SURTASS LFA sonar 
vessel who would order the immediate delay or suspension of SURTASS LFA sonar 
transmissions. Similarly, if a marine mammal or sea turtle were sighted outside the LFA 
mitigation/buffer zone, the bridge officer would notify the senior military member-in-charge of 
the estimated range and bearing of the observed marine mammal or sea turtle. The senior 
military member-in-charge would notify the HF/M3 sonar operator to verify or determine the 
range and projected track of the detected marine mammal or sea turtle. If the sonar operator 



Biological Opinion on U.S. Navy SURTASS LFA Sonar Activities Consultation No. OPR-2019-00120 

43 

 

determines that the marine mammal or sea turtle would pass into the LFA mitigation/buffer zone, 
the senior military member-in-charge would order the immediate delay or suspension of 
SURTASS LFA sonar transmissions when the marine animal enters the LFA mitigation/buffer 
zone. The visual observer would continue visual observations until the marine mammal or sea 
turtle is no longer observed. SURTASS LFA sonar transmissions would commence/resume 15 
minutes after there would be no further detection of marine mammals or sea turtles by visual, 
active acoustic (HF/M3 sonar), or passive acoustic monitoring within the LFA mitigation/buffer 
zone. If a detected marine mammal were exhibiting unusual behavior, visual monitoring of the 
detected animal would continue until the behavior returns to normal or conditions did not allow 
monitoring to continue. 

3.4.11 Passive Acoustic Monitoring 

Passive acoustic monitoring would be conducted using the SURTASS towed HLA to listen for 
(detect) vocalizing marine mammals as an indicator of their presence whenever LFA sonar is 
transmitting during training and testing activities. If a detected sound were estimated to be from a 
vocalizing marine mammal, the sonar technician would notify the senior military member-in-
charge, who would alert the HF/M3 sonar operator and visual observers (during daylight). Delay 
or suspension of SURTASS LFA sonar transmissions would be ordered when the HF/M3 sonar 
and/or visual observers verify the presence of a marine mammal to be within the LFA 
mitigation/buffer zone. Passive acoustic sonar technicians are trained to identify the detected 
vocalizations to marine mammal species whenever possible. Passive acoustic monitoring would 
begin 30 minutes prior to the first LFA sonar transmission, continue throughout all LFA sonar 
transmissions, and cease 15 minutes after LFA sonar transmissions have concluded.  

3.4.12 Active Acoustic Monitoring 

HF active acoustic monitoring uses the HF/M3 sonar to detect, locate, and track marine 
mammals (and possibly sea turtles and large fish) that could pass close enough to the SURTASS 
LFA sonar array to enter the LFA mitigation/buffer zone. HF/M3 sonar monitoring would begin 
30 minutes before the first SURTASS LFA sonar transmission is scheduled to commence and 
continue until 15 minutes after LFA sonar transmissions are terminated. Prior to full-power use, 
the HF/M3 sonar power level would be ramped up over a period of 5 minutes from the SL of dB 
re 1 µPa (rms) @ 1 m in 10 dB increments until full power (if required) would be attained to 
ensure that there are no inadvertent exposures of marine mammals or sea turtles to RLs Ó180 dB 
re 1 µPa (rms) from the HF/M3 sonar.  

If a contact were detected during HF/M3 monitoring within the LFA mitigation/buffer zone, the 
sonar operator would notify the senior military member in charge, who would order the 
immediate delay or suspension of LFA sonar transmissions. Likewise, if HF/M3 monitoring 
were to detect a possible marine mammal or sea turtle outside the LFA mitigation/buffer zone, 
the HF/M3 sonar operator would determine the range and projected track of the marine mammal 
or sea turtle and notify the senior military member in charge that a detected animal would pass 
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within the LFA mitigation/buffer zone. The senior military member in charge would notify the 
bridge and passive sonar operator of the potential presence of a marine animal projected to enter 
the mitigation zone. The senior military member in charge would order the delay or suspension 
of LFA sonar transmissions when the marine mammal/sea turtle would be predicted to enter the 
LFA mitigation/buffer zone. SURTASS LFA sonar transmissions would commence/resume 15 
minutes after there are no further detections by the HF/M3 sonar, visual, or passive acoustic 
within the LFA mitigation/buffer zone. 

The effectiveness of the HF/M3 sonar system to monitor and detect marine mammals has been 
described in the Navy’s 2001 FOEIS/EIS (Chapters 2 and 4) for SURTASS LFA sonar (DoN, 
2001) in addition to the technical report by (Stein and Ellison 2001). To summarize the 
effectiveness of the HF/M3 sonar system, the Navy’s testing and analysis of the HF/M3 sonar 
system’s capabilities indicated that the system:  

¶ substantially increased the probability of detecting a marine mammal within the LFA 
mitigation/buffer zone; 

¶ provides a superior monitoring capability, especially for medium- to large-sized marine 
mammals to a distance of 1.1 to 1.3 nmi (2 to 2.5 km) from the system (DoN, 2001);  

¶ would result in several detections of a marine mammal before it even entered the LFA 
mitigation/buffer zone (DoN, 2001). Indeed, based on the scan rate of the HF/M3 sonar 
system, most animals would receive at least eight pings from the sonar (i.e., eight sonar 
returns or detections) before even entering the LFA mitigation/buffer zone.  

o the probability of the HF/M3 sonar system detecting a medium- to large-sized (~33 to 
98 ft [10 to 30 m]) marine mammal (humpback to blue whale) swimming towards the 
system in the LFA mitigation/buffer zone with only one HF/M3 ping would be near 
100 percent (Stein and Ellison 2001); 

o for small (~8 ft [2.5 m]) marine mammals such as a dolphin, the detection is 55 percent 
from one HF/M3 ping when the sonar is located at a distance of 2,625 to 3,051 ft (800 
to 930 m) from the animal, while the detection probability increases to 90 percent for 
four HF/M3 pings; and 

¶ may result in higher detection probabilities in a typical at-sea environment—during HF/M3 
testing, analysts noted that in the expected at-sea conditions of reduced clutter interference 
in the open ocean and small marine mammals traveling in their typical group configurations 
(i.e., in pods), the detection rate would be higher (Stein and Ellison 2001). 

Qualitative and quantitative assessments of the HF/M3 system’s ability to detect marine 
mammals of various sizes were verified by 170 hours of at-sea testing (Stein and Ellison 2001). 
Since the information on the HF/M3 sonar system remains valid, it is thus incorporated herein by 
reference. 
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3.5 NMFS Permits and Conservation Division Proposed Actions 

NMFS is the federal agency largely responsible for the stewardship of the nation’s living marine 
resources and their habitat and administering the MMPA. The MMPA was enacted by Congress 
in 1972 due to issues concerning the well-being of marine mammals, which prompted Congress 
to take action. Provisions in the MMPA reflect two major conservation principles: preservation 
and resource management. The concept of preservation is reflected in the MMPA’s prohibition 
on the “taking” and importation of marine mammals. Under the MMPA, “take” means to harass, 
hunt, capture, or kill, or attempt to harass, hunt, capture, or kill any marine mammal. Due to the 
compelling interest in promoting the preservation of marine mammals throughout their range, 
these provisions apply to “any person,” including the Federal government. The concept of 
resource management is reflected in the MMPA’s exceptions to the taking prohibition and also in 
the authority of the Secretary of Commerce to authorize takings of marine mammals provided 
that certain standards are met. 

Section 101(a) of the MMPA (16 U.S.C. §1372) generally prohibits the “take” of marine 
mammals by U.S. citizens or by any person or vessel in waters under U.S. jurisdiction (including 
the U.S. Gulf of Mexico), subject to certain exceptions. Among the enumerated exceptions to the 
take prohibition is take that is authorized under an incidental take authorization issued under 
either section 101(a)(5)(A) or (D) of the MMPA (16 U.S.C. §1371 (a)(5)). Authorization for 
incidental takings are granted if:  

¶ NMFS finds that the taking will have a negligible impact on the species or stock(s); 
¶ NMFS finds that the taking will not have an unmitigable adverse impact on the 

availability of the species or stock(s) for subsistence uses (where relevant); and 
¶ NMFS sets forth the permissible methods of taking and requirements pertaining to the 

mitigation, monitoring, and reporting of such takings. 

NMFS Permits and Conservation Division proposes two interrelated actions. First, it proposes to 
promulgate regulations governing incidental take from Navy SURTASS LFA sonar training and 
testing activities pursuant to MMPA section 101(a)(5)(A). The MMPA regulations establish a 
framework that will allow NMFS Permits and Conservation Division to issue letters of 
authorization governing taking of marine mammals incidental to SURTASS LFA sonar training 
and testing activities.  

3.5.1 Promulgation of Regulations Pursuant to the Marine Mammal Protection Act 

NMFS Permits and Conservation Division will promulgate Federal regulations under the MMPA 
for Navy SURTASS LFA sonar training and testing activities. The process to create Federal 
MMPA regulations is briefly described below. 

In order for NMFS Permits and Conservation Division to consider authorizing the taking by U.S. 
citizens of “small numbers” of marine mammals in a specified geographic region incidental to a 
specified activity (other than commercial fishing), or to make a finding that an incidental take is 
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unlikely to occur, a written request must be submitted to NMFS. NMFS Permits and 
Conservation Division will then determine the adequacy and completeness of a request and, if 
determined to be adequate and complete, will begin the public review process by publishing in 
the Federal Register a notice of receipt of a request for the implementation of regulations 
governing the incidental taking. Through notice in the Federal Register, NMFS invites 
information, suggestions, and comments for a period not to exceed 30 days from the date of 
publication in the Federal Register. All information and suggestions are considered by NMFS 
Permits and Conservation Division in developing, if appropriate, the most effective regulations 
governing the issuance of letters of authorization. NMFS Permits and Conservation Division 
evaluates each request based on the best available scientific evidence. Any preliminary findings 
of “negligible impact” and “no unmitigable adverse impact” will be proposed for public 
comment along with the proposed regulations for the specific activity. If, subsequent to the 
public review period, NMFS Permits and Conservation Division finds that the taking by the 
specified activity would have more than a negligible impact on the species or stock of marine 
mammal or would have an unmitigable adverse impact on the availability of such species or 
stock for subsistence uses, NMFS will publish in the Federal Register the negative finding along 
with the basis for denying the request. As new information is developed, through monitoring, 
reporting, or research, the regulations may be modified, in whole or in part, after notice and 
opportunity for public review. 

The NDAA of 2004 (Public Law 108-36) modified the MMPA by removing the “small 
numbers” and “specified geographic region” limitations and amended the definition of 
“harassment” as it applies to a “military readiness activity” to read as follows (Section 3(18)(B) 
of the MMPA): “(i) any act that injures or has the significant potential to injure a marine 
mammal or marine mammal stock in the wild (Level A harassment); or (ii) any act that disturbs 
or is likely to disturb a marine mammal or marine mammal stock in the wild by causing 
disruption of natural behavioral patterns, including, but not limited to, migration, surfacing, 
nursing, breeding, feeding, or behavioral patterns are abandoned, or significantly altered (Level 
B harassment).” The Navy’s SURTASS LFA sonar training and testing activities are considered 
a “military readiness activity.” 

3.5.1.1 Taking and Importing Marine Mammals; Navy Training and Testing of 
Surveillance Towed Array Sensor System Low Frequency Active Sonar  

A subset of the proposed MMPA regulations governing the incidental take of marine mammals 
during Navy training and testing of SURTASS LFA sonar is presented below. We focused on 
those aspects of the proposed regulations that may affect ESA-listed species or their designated 
critical habitat. 
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Mitigation (§218.234) 

When conducting activities identified in § 218.230, the mitigation measures described in this 
section and in any LOA issued under §§ 216.106 of this chapter and 218.237 must be 
implemented. 

(a) Personnel training - Lookouts:  The Navy will utilize one or more trained marine 
biologists qualified in conducting at-sea marine mammal visual monitoring to conduct at-
sea marine mammal visual monitoring training and qualify designated ship personnel to 
conduct at-sea visual monitoring. Training will ensure quick and effective 
communication within the command structure in order to facilitate implementation of 
protective measures if they detect marine mammals and may be accomplished either in-
person, or via video training.  

(b) General operating procedures: 
(1) Prior to SURTASS LFA sonar activities, the Navy will promulgate executive 

guidance for the administration, execution, and compliance with the 
environmental regulations under these regulations and LOA.  

(2) The Navy must not transmit the SURTASS LFA sonar signal at a frequency 
greater than 500 Hz.   

(c) 2,000 yd LFA sonar mitigation/buffer zone; Suspension and Delay.  If a marine mammal 
is detected, through monitoring required under § 218.235, within or about to enter within 
2,000 yd of the SURTASS LFA source (i.e., the LFA mitigation/buffer zone), the Navy 
must immediately delay or suspend SURTASS LFA sonar transmissions. 

(d) Resumption of SURTASS LFA sonar transmissions.  
(1) The Holder of a LOA may not resume SURTASS LFA sonar transmissions earlier 

than 15 minutes after: 
(i) All marine mammals have left the area of the 2,000 yd LFA sonar 

mitigation zone; and 
(ii) There is no further detection of any marine mammal within the 2,000 yd 

LFA sonar mitigation zone as determined by the visual, passive, and 
active acoustic high frequency monitoring described in § 218.235. 

(2) [Reserved] 
(e) Ramp-up procedures for the high-frequency marine mammal monitoring (HF/M3) sonar 

required under § 218.235. 
(1) The Navy must ramp up the HF/M3 sonar power level beginning at a maximum 

source sound pressure level of 180 dB: re 1 ɛPa at 1 m in 10-dB increments to 
operating levels over a period of no less than five minutes: 

(i) At least 30 minutes prior to any SURTASS LFA sonar transmissions; and 
(ii) Anytime after the HF/M3 source has been powered down for more than 

two minutes. 
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(2) The Navy must not increase the HF/M3 sound pressure level once a marine 
mammal is detected; ramp-up may resume once marine mammals are no longer 
detected. 

(f) Geographic restrictions on the SURTASS LFA sonar sound field.  
(1) LFA sonar training and testing activities must be conducted such that: 

(i) The received level of SURTASS LFA sonar transmissions will not exceed 
180 dB within 22 km (12 nmi) from any emergent land, including offshore 
islands; 

(ii) The received level of SURTASS LFA sonar transmissions will not exceed 
180 dB re: 1 ɛPa (rms) at a distance less than 1 km (0.5 nmi) seaward of 
the outer perimeter of any Offshore Biologically Important Area (OBIA) 
designated in the Study Area for SURTASS LFA sonar in § 218.234(f)(2), 
or subsequently identified through the Adaptive Management process 
specified in § 218.241, during the period specified. The boundaries and 
periods of such OBIAs will be kept on file in NMFS’ Office of Protected 
Resources and on its website at 
https://www.fisheries.noaa.gov/national/marine-mammal-
protection/incidental-take-authorizations-military-readiness-activities. 

(iii) No more than 25 percent of the authorized amount (transmission hours) of 
SURTASS LFA sonar for training and testing will be conducted within 10 
nautical miles (18.5 km) of any single OBIA during any year (no more 
than 124 hours in years 1 to 4 and 148 hours in years 5 to 7) unless the 
following conditions are met: Should national security present a 
requirement to conduct more than 25 percent of authorized hours of 
SURTASS LFA sonar within 10 nautical miles (18.5km) of any single 
OBIA during any year, naval units will obtain permission from the 
appropriate designated Command authority prior to commencement of the 
activity. The Navy will provide NMFS with notification as soon as is 
practicable and include the information (e.g., sonar hours) in its annual 
activity reports submitted to NMFS. 

(iv) No activities with the SURTASS LFA sonar system will occur within 
territorial seas of foreign nations, which are areas from 0 up to 12 nmi 
from shore, depending on the distance that individual nations claim; and 

(v) No activities with the SURTASS LFA sonar system will occur within 
Hawaii state waters (out to 3 nmi) or in the waters of Penguin Bank and 
ensonification of Hawaii state waters will not be at levels above 145 dB. 

(2) Offshore Biologically Important Areas (OBIAs) for marine mammals (with 
specified periods) for SURTASS LFA sonar training and testing activities include 
the following (See Table 7). 
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(g) Minimization of additional harm to live-stranded (or milling) mammals. The Navy must 
consult the Notification and Reporting Plan, which sets out the requirements for when 
live stranded marine mammals are reported in the Study Area.  The Stranding and 
Notification Plan is available at: https://www.fisheries.noaa.gov/action/incidental-take-
authorization-us-navy-operations-surveillance-towed-array-sensor-system-0 

Requirements for Monitoring (§218.235)  

(a) The Navy must: 
(1) Conduct visual monitoring from the ship’s bridge during all daylight hours (30 

minutes before sunrise until 30 minutes after sunset).  During training and testing 
activities that employ SURTASS LFA sonar in the active mode, the SURTASS 
vessels must have lookouts to maintain a topside watch with standard binoculars 
(7x) and with the naked eye.   

(2) Use the passive SURTASS sonar component to detect vocalizing marine 
mammals; and 

(3) Use the HF/M3 sonar to locate and track marine mammals in relation to the 
SURTASS LFA sonar vessel and the LFA mitigation zone, subject to the ramp-up 
requirements in § 216.234(e) of this chapter. 

(b) Monitoring under paragraph (a) of this section must: 
(1) Commence at least 30 minutes before the first SURTASS LFA sonar training and 

testing transmission; 
(2) Continue between transmission pings; and 
(3) Continue either for at least 15 minutes after completion of the SURTASS LFA 

sonar training and testing transmission, or, if marine mammals are exhibiting 
unusual changes in behavioral patterns, until behavior patterns return to normal or 
conditions prevent continued observations. 

(c) The Navy must designate qualified on-site individuals to conduct the mitigation, 
monitoring and reporting activities specified in these regulations and LOA issued under 
§§ 216.106 of this chapter and 218.237. 

(d) The Navy must continue to assess data from the Marine Mammal Monitoring Program 
and work toward making some portion of that data, after appropriate security reviews, 
available to scientists with appropriate clearances. Any portions of the analyses 
conducted by these scientists based on these data that are determined to be unclassified 
after appropriate security reviews will be made publically available.  

(e) The Navy must collect ambient noise data and will explore the feasibility of declassifying 
and archiving the ambient noise data for incorporation into appropriate ocean noise 
budget efforts. 

(f) The Navy must conduct all monitoring required under LOAs. 

Requirements for Reporting (§218.236) 
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(a) The Navy must submit classified and unclassified annual mission reports to the Director, 
Office of Protected Resources, NMFS, no later than 60 days after the end of each year 
covered by the LOA beginning on the date of effectiveness of a LOA.  Each annual 
mission report will include a summary of all active-mode missions completed during that 
year.  At a minimum, each classified mission report must contain the following 
information: 

(1) Dates, times, and location of each vessel during each mission; 
(2) Information on sonar transmissions during each mission; 
(3) Results of the marine mammal monitoring program specified in the LOA; and 
(4) Estimates of the percentages of marine mammal species and stocks affected (both 

for the year and cumulatively for each successive year) covered by the LOA. 
(b) The seventh annual report must be prepared as a final comprehensive report, which will 

include information for the final year as well as the prior six years of activities under the 
rule.  This final comprehensive report must also contain an unclassified analysis of new 
passive sonar technologies and an assessment of whether such a system is feasible as an 
alternative to SURTASS LFA sonar, and be submitted to the Director, Office of 
Protected Resources, NMFS as described in this paragraph (a).   

(c) The Navy will continue to assess the data collected by its undersea arrays and work 
toward making some portion of that data, after appropriate security reviews, available to 
scientists with appropriate clearances. Any portions of the analyses conducted by these 
scientists based on these data that are determined to be unclassified after appropriate 
security reviews will be made publically available. 

(d) The Navy must consult the Notification and Reporting Plan, which sets out notification, 
reporting, and other requirements for when dead, injured, or live stranded marine 
mammals are reported in the Study Area.  The Stranding and Notification Plan is 
available at: https://www.fisheries.noaa.gov/action/incidental-take-authorization-us-navy-
operations-surveillance-towed-array-sensor-system-0 

Letter of Authorization (§218.237) 

(a) To incidentally take marine mammals pursuant to these regulations, Navy must apply for 
and obtain a LOA. 

(b) An LOA, unless suspended or revoked, may be effective for a period of time not to 
exceed the expiration date of these regulations. 

(c) If an LOA expires prior to the expiration date of these regulations, Navy may apply for 
and obtain a renewal of the LOA. 

(d) In the event of projected changes to the activity or to mitigation and monitoring measures 
required by an LOA (excluding changes made pursuant to the adaptive management 
provision of § 218.239), the Navy must apply for and obtain a modification of the LOA 
as described in § 218.238. 

(e) The LOA shall set forth: 
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(1) Permissible methods of incidental taking; 
(2) Means of effecting the least practicable adverse impact on the species, its habitat, 

and on the availability of the species for subsistence uses (i.e., mitigation); and 
(3) Requirements for monitoring and reporting. 

(f) Issuance of the LOA will be based on a determination that the level of taking will be 
consistent with the findings made for the total taking allowable under these regulations. 

(g) Notice of issuance or denial of an LOA will be published in the Federal Register within 
thirty days of a determination. 

Renewal of Letters of Authorization (§218.238) 

(a) An LOA issued under Ä 216.106 of this chapter and Ä 218.237 for the activity identified 
in Ä 218.230 may be renewed or modified upon request by the applicant, provided that: 

(1) The planned specified activity and mitigation, monitoring, and reporting 
measures, as well as the anticipated impacts, are the same as those described and 
analyzed for the regulations in this subpart (excluding changes made pursuant to 
the adaptive management provision in paragraph (c)(1) of this section); and 

(2) NMFS determines that the mitigation, monitoring, and reporting measures 
required by the previous LOA(s) were implemented. 

(b) For LOA modification or renewal requests by the applicant that include changes to the 
activity or to the mitigation, monitoring, or reporting measures (excluding changes made 
pursuant to the adaptive management provision in paragraph (c)(1) of this section) that do 
not change the findings made for the regulations or result in no more than a minor change 
in the total estimated number of takes (or distribution by species or stock or years), 
NMFS may publish a notice of planned LOA in the Federal Register, including the 
associated analysis of the change, and solicit public comment before issuing the LOA. 

(c) An LOA issued under Ä 216.106 of this chapter and Ä 218.237 may be modified by 
NMFS under the following circumstances: 

(1) Adaptive management. After consulting with the Navy regarding the practicability 
of the modifications, NMFS may modify (including adding or removing 
measures) the existing mitigation, monitoring, or reporting measures if doing so 
creates a reasonable likelihood of more effectively accomplishing the goals of the 
mitigation and monitoring.   

(i) Possible sources of data that could contribute to the decision to modify the 
mitigation, monitoring, or reporting measures in an LOA include: 

A. Results from the Navy's monitoring from the previous year(s); 
B. Results from other marine mammal and/or sound research or 

studies; or 
C. Any information that reveals marine mammals may have been 

taken in a manner, extent, or number not authorized by the 
regulations in this subpart or subsequent LOAs. 
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(ii) If, through adaptive management, the modifications to the mitigation,
monitoring, or reporting measures are substantial, NMFS will publish a
notice of planned LOA in the Federal Register and solicit public comment.

(2) Emergencies. If NMFS determines that an emergency exists that poses a
significant risk to the well-being of the species or stocks of marine mammals
specified in LOAs issued pursuant to Ä 216.106 of this chapter and Ä 218.237, an
LOA may be modified without prior notice or opportunity for public comment.
Notice would be published in the Federal Register within thirty days of the action.

3.5.1.2 MMPA Take Estimates for the Proposed Rule 

As described previously in the Navy’s proposed action (Section 3.1), under the proposed MMPA 
regulation, the Navy may operate in the western and central North Pacific and eastern Indian 
oceans for testing and training. This does not include use of SURTASS LFA sonar in armed 
conflict, direct combat support operations, or use of SURTASS LFA sonar in support of military 
operations directed by the National Command Authorities.  It is not feasible for the Navy or 
NMFS to estimate take of all marine mammal species and stocks for all potential areas for all 
seasons within the action area. For this reason and for MMPA regulations, the Navy selected 15 
model areas representative of the different geographic locations where the Navy may operate 
SURTASS LFA sonar over the next seven years. In each of these model areas, the Navy 
estimated take of marine mammal species (refer to Section 2.1.1 for a more detailed description 
of the process used to estimate take of marine mammals for the proposed rule) for a single 24-
hour transmission in that location. These take estimates are provided below and in the proposed 
MMPA rule. NMFS’ Permits and Conservation Division believes these estimates provide a 
reasonable upper estimate for SURTASS LFA sonar training and testing activities, and under the 
framework established by the proposed MMPA rule, specific take numbers for all seven years of 
activity are requested in the application for issuance of a single LOA for SURTASS LFA sonar 
training and testing activities from 2019 to 2026. Below we provide the MMPA take estimates 
for ESA-listed marine mammals that were modeled by the Navy (See Table 8, Table 9, and 
Table 10). 
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Table 8. Maximum Total Annual Marine Mammal Protection Act (MMPA) Level B Harassment Estimated for Years 
1 to 4 by SURTASS LFA Sonar (Species, Stocks, and DPSs Listed Alphabetically). 

Marine Mammal Species Stock or DPS9 

Maximum Annual MMPA Level B Harassment: Years 1 to 410 

Behavior 
Behavior 
(Percent 
Stock) 

TTS 
TTS 

(Percent 
Stock) 

Total Level B 
Total Level 
B (Percent 

Stock) 

Blue whale 

CNP 3.12 2.39% 0 0.00% 3 2.39% 
NIND 0.43 0.00% 0 0.00% 0 0.00% 
WNP 6.58 0.07% 83 0.83% 90 0.90% 
SIND 0.81 0.07% 0 0.00% 1 0.07% 

Fin whale 

ECS 1.88 0.37% 7 1.42% 9 1.80% 
Hawaii 3.49 2.30% 0 0.00% 3 2.30% 

IND 0.14 0.00% 0 0.00% 0 0.00% 
SIND 13.17 0.04% 9 0.02% 22 0.05% 
WNP 259.28 2.85% 2,299 24.70% 2,558 27.55% 

Humpback whale WNP stock and DPS 315.07 23.82% 2,788 210.03% 3,103 233.84% 
North Pacific right whale WNP 3.65 0.33% 85 9.24% 89 9.57% 

Sei whale 

Hawaii 9.46 2.39% 9 2.39% 19 4.78% 
SIND 0.16 0.00% 0 0.00% 0 0.00% 

NP 114.31 1.63% 3,058 43.73% 3,172 45.37% 
NIND 3.93 0.04% 0 0.00% 4 0.04% 

Western North Pacific gray 
whale 

WNP stock and Western 
DPS 0.45 0.15% 0 0.00% 0 0.00% 

9 CNP=Central North Pacific; NP=North Pacific; WNP=Western North Pacific; ECS=East China Sea; NIND=Northern Indian; SIND=Southern Indian; IND=Indian; 
DPS=distinct population segment 

10    As stated in Section 2.1.1, individuals are only considered for one acoustic exposure during a 24-hr period. As a result, a single animal can be represented more than 
  once in the calculated number of exposures from TTS and behavioral harassment during years 1 through 4 of SURTASS LFA sonar training and testing activities. 
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Marine Mammal Species Stock or DPS9 

Maximum Annual MMPA Level B Harassment: Years 1 to 410 

Behavior 
Behavior 
(Percent 
Stock) 

TTS 
TTS 

(Percent 
Stock) 

Total Level B 
Total Level 
B (Percent 

Stock) 

False killer whale Main Hawaiian Islands 
Insular stock and DPS 0.69 0.41% 0 0.00% 1 0.41% 

Sperm whale 
Hawaii 105.88 2.34% 0 0.00% 106 2.34% 
NIND 33.32 0.14% 0 0.00% 33 0.14% 

Sperm whale (Continued) 
NP 1,429.07 1.28% 0 0.00% 1,429 1.28% 

SIND 15.70 0.07% 0 0.00% 16 0.07% 
Hawaiian monk seal Hawaii 9.71 0.69% 0 0.00% 10 0.69% 
Spotted seal Southern stock and DPS 0.43 0.03% 0 0.00% 0 0.00% 

Western Steller sea lion Western/Asian stock, 
Western DPS 2.17 0.00% 0 0.00% 2 0.00% 

Table 9. Maximum Total Annual MMPA Level B Harassment Estimated for Years 5 through 7 by SURTASS LFA 
Sonar (Species, Stocks, and DPSs Listed Alphabetically). 

Marine Mammal Species Stock or DPS11 

Maximum Annual MMPA Level B Harassment: Years 5+12 

Behavior 
Behavior 
(Percent 
Stock) 

TTS 
TTS 

(Percent 
Stock) 

Total Level B 
Total Level B 

(Percent 
Stock) 

Blue whale 

CNP 3.73 2.85% 0 0.00% 4 2.85% 
NIND 0.59 0.00% 0 0.00% 1 0.00% 
WNP 8.44 0.00% 114 1.14% 123 1.14% 
SIND 0.81 0.07% 0 0.00% 1 0.07% 

11 CNP=Central North Pacific; NP=North Pacific; WNP=Western North Pacific; ECS=East China Sea; NIND=Northern Indian; SIND=Southern Indian; IND=Indian; 
DPS=distinct population segment 

12    As stated in Section 2.1.1, individuals are only considered for one acoustic exposure during a 24-hr period. As a result, a single animal can be 
 represented more than once in the calculated number of exposures from TTS and behavioral harassment during years 5 through 7 of SURTASS LFA sonar training and 

  testing activities. 
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Marine Mammal Species Stock or DPS11 

Maximum Annual MMPA Level B Harassment: Years 5+12 

Behavior 
Behavior 
(Percent 
Stock) 

TTS 
TTS 

(Percent 
Stock) 

Total Level B 
Total Level B 

(Percent 
Stock) 

Fin whale 

ECS 2.59 0.51% 10 1.96% 12 2.47% 
Hawaii 4.17 2.74% 0 0.00% 4 2.74% 

IND 0.20 0.00% 0 0.00% 0 0.00% 
SIND 18.11 0.05% 12 0.02% 30 0.07% 
WNP 347.52 3.81% 3,107 33.42% 3,455 37.23% 

Humpback whale WNP stock and DPS 381.92 28.87% 3,884 292.62% 4,266 321.49% 
North Pacific right whale WNP 4.77 0.44% 117 12.71% 122 13.15% 

Sei whale 

Hawaii 11.29 2.85% 11 2.85% 22 5.70% 
SIND 0.22 0.00% 0 0.00% 0 0.00% 

NP 156.58 2.23% 4,204 60.13% 4,361 62.37% 
NIND 5.40 0.05% 0 0.00% 5 0.05% 

Western North Pacific gray 
whale 

WNP stock and Western 
DPS 0.59 0.20% 0 0.00% 1 0.20% 

False killer whale Main Hawaiian Islands 
Insular stock and DPS 0.82 0.49% 0 0.00% 1 0.49% 

Sperm whale 

Hawaii 126.38 2.80% 0 0.00% 126 2.80% 
NIND 45.81 0.20% 0 0.00% 46 0.20% 

NP 1,855.21 1.68% 0 0.00% 1,855 1.68% 
SIND 21.58 0.10% 0 0.00% 22 0.10% 

Hawaiian monk seal Hawaii 12.75 0.91% 0 0.00% 13 0.91% 
Spotted seal Southern stock and DPS 0.59 0.04% 0 0.00% 1 0.04% 

Western Steller sea lion Western/Asian stock, 
Western DPS 2.98 0.00% 0 0.00% 3 0.00% 
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Table 10. Overall Estimated MMPA Level B Harassment for Seven-Year SURTASS LFA Sonar Training and 
Testing Activities 

Species Stock or DPS13 Total Overall Level B Harassment for 7-year Period14 

Blue whale 

CNP 24 

NIND 3 
WNP 729 
SIND 7 

Fin whale 

ECS 72 
Hawaii 24 

IND 0 
SIND 178 
WNP 20,597 

Humpback whale WNP stock and DPS 25,210 
North Pacific right whale WNP 722 

Sei whale 

Hawaii 142 
SIND 0 

NP 25,771 
NIND 31 

Western North Pacific gray whale WNP stock and Western DPS 3 

False killer whale Main Hawaiian Islands Insular stock and DPS 7 

Sperm whale 
Hawaii 802 
NIND 270 

13 CNP=Central North Pacific; NP=North Pacific; WNP=Western North Pacific; ECS=East China Sea; NIND=Northern Indian; SIND=Southern Indian; IND=Indian; 
    DPS=distinct population segment 
14 As stated in Section 2.1.1, individuals are only considered for one acoustic exposure during a 24-hr period. As a result, a single animal can be represented more 

 than once in the calculated number of exposures from TTS and behavioral harassment during the seven years of SURTASS LFA sonar training and testing 
 activities. 
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Species Stock or DPS13 Total Overall Level B Harassment for 7-year Period14 

NP 11,281 
SIND 130 

Hawaiian monk seal Hawaii 79 

Spotted seal Southern stock and DPS 3 

Steller sea lion Western/Asian stock, Western DPS 17 
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3.5.2 Issuance of a Letter of Authorization  

LOAs, which may be issued only to U.S. citizens, are required to conduct activities pursuant to 
MMPA regulations. Letters of authorization must include general mitigation and monitoring as 
described in the Federal regulations, but can also further restrict the authorized activities based 
on the specific areas, times, or activities to be done. Letters of authorization issued by NMFS 
must include the following: 

¶ The permissible methods of taking; 
¶ The means of effecting the least practicable adverse impact on the species or stock and its 

habitat, paying particular attention to rookeries, mating grounds, and areas of similar 
significance, and on the availability of species or stocks for subsistence uses, 

¶ Monitoring and reporting requirements. 

Requests for letters of authorization are submitted to the Director, Office of Protected Resources. 
Issuance of a LOA is based on a determination that the level of taking is consistent with the 
findings made for the total taking allowable under the specific regulations. Notice of issuance of 
letters of authorization are published in the Federal Register within 30 days of issuance. Letters 
of authorization are withdrawn or suspended, either on an individual or class basis, as 
appropriate, if, after notice and opportunity for public comment, NMFS’ Permits and 
Conservation Division determines that: 1) the regulations prescribed are not being substantially 
complied with; or 2) the taking allowed is having, or may have, more than a negligible impact on 
the species or stock or, when relevant, an unmitigable adverse impact on the availability of the 
species or stock for subsistence uses. A violation of any of the terms and conditions of a LOA or 
of the specific regulations shall subject the holder of the LOA, and/or any individual who is 
operating under the authority of the holder’s LOA, to penalties provided in the MMPA. 

In this case, the Navy has petitioned NMFS for incidental take regulations under the MMPA to 
cover seven years of SURTASS LFA sonar training and testing activities (section 3.5.1), and 
further requested a single seven-year LOA for SURTASS LFA sonar training and testing 
activities.  

3.6 Action Area 

Action area means all areas affected directly, or indirectly, by the Federal action, and not just the 
immediate area involved in the action (50 C.F.R. §402.02). The geographic scope of the previous 
MMPA documents for SURTASS LFA sonar routine training, testing, and military operations 
was the non-polar areas of the Atlantic, Pacific, and Indian oceans and the Mediterranean Sea. 
The action area for this consultation includes the western and central North Pacific and eastern 
Indian oceans (See Figure 2), not including polar waters or the Sea of Okhotsk. The Navy has 
reduced the geographic scope of its proposed use of SURTASS LFA sonar systems to reflect 
more clearly the marine areas where the Navy anticipates conducting SURTASS LFA sonar 
activities for the foreseeable future. This refinement in the geographic scope would allow the 
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Navy’s environmental analyses to be more focused and efficient, as they would concentrate only 
on areas where the Navy’s SURTASS LFA sonar activities may be conducted.  

 
Figure 2. Location of the Action Area for SURTASS LFA Sonar in the Western and 
Central North Pacific and Eastern Indian Oceans. 

As shown above, the Navy selected fifteen representative model areas, with nominal modeling 
sites in each region to provide more geographic context for SURTASS LFA sonar training and 
testing activities.  

Within this geographic scope, NMFS and the Navy developed mitigation measures to reduce the 
potential for adverse impacts, which include two geographic restrictions, the coastal standoff 
range and OBIAs. As such, during SURTASS LFA sonar training and testing activities, RLs 
would be below 180 dB re 1 µPa (rms) within 12 nmi (22 km) of any emergent land and within 
the boundary of a designated OBIA during its respective effective period when significant 
biological activity occurs. 
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3.7 Interrelated and Interdependent Actions 

Interrelated actions are those that are part of a larger action and depend on that action for their 
justification. Interdependent actions are those that do not have independent utility apart from the 
action under consideration. NMFS determined that there are no interrelated or interdependent 
actions outside the scope of Navy’s SURTASS LFA sonar routine training and testing activities 
and NMFS’s proposed promulgation of MMPA regulations and subsequent issuance of letters of 
authorization pursuant to the MMPA regulation as described in this opinion.  

4 POTENTIAL STRESSORS  
Stressors are any physical, chemical, or biological entity that may induce an adverse response 
either in an ESA-listed species or their designated critical habitat. NMFS’ Permits and 
Conservation Division’s rulemaking and LOA issuance for the Navy’s proposed SURTASS LFA 
sonar training and testing activities would authorize activities that may expose ESA-listed 
species to a variety of stressors. These stressors include acoustic disturbance, vessel strike, vessel 
discharge, and entanglement. Each of these stressors are discussed below.  

4.1 Acoustic Disturbance 

The proposed action would produce a variety of different sounds including those associated with 
T-AGOS vessel operations, LFA sonar, and HF/M3 sonar. Each of these sources produce sounds 
that may cause acoustic disturbance to ESA-listed species. 

4.1.1 Vessel Noise   

Navy vessel traffic could occur anywhere within the action area. During training and testing the 
operational speed of all vessels during SURTASS LFA sonar training and testing activities will 
be approximately 5.6 kph (3 kt), and each vessel’s cruising speed outside of SURTASS LFA 
sonar training and testing activities would be a maximum of approximately 18.5 to 24.1 kph (10 
to 13 kt). While the discussion below focuses on the potential effects of vessel noise on marine 
mammals, it should be noted that it is often difficult to differentiate between the influence of 
sound exposure from vessels and the physical presence of vessels (e.g., Ng and Leung 2003).  

Sounds emitted by large vessels (such as SURTASS LFA vessels) can be characterized as low-
frequency, continuous, or tonal, and sound pressure levels at a source will vary according to 
speed, burden, capacity, and length (Richardson et al. 1995b; Kipple and Gabriele 2007; 
Mckenna et al. 2012). Vessels ranging from 135 to 337 m (442.9 to 1,105.6 ft) generate peak 
source sound levels from 169 to 200 dB between 8 to 430 Hz. SLs for 593 container ship transits 
were estimated from long-term acoustic recording received levels in the Santa Barbara shipping 
channel, and a simple transmission loss model using Automatic Identification System data for 
source-receiver range (McKenna et al. 2013). Ship noise levels could vary 5 to 10 dB depending 
on transit conditions. Given the sound propagation of low frequency sounds, a large vessel in this 
sound range can be heard 139 to 463 km (75 to 250 nmi) away (Polefka 2004). Hatch et al. 
(2008) measured commercial ship underwater noise levels and reported average SL estimates (71 
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to 141 Hz) for individual vessels ranged from 158±2 dB (research vessel) to 186±2 dB (oil 
tanker).  

We recognize that SURTASS LFA sonar vessels almost certainly incorporate quieting 
technologies that reduce their acoustic signature (relative to the acoustic signature of similarly 
size vessels) in order to reduce their vulnerability to detection by enemy vessels (Southall 2005). 
Additionally, the slow ship speeds of SURTASS LFA sonar vessels result in very little engine or 
propeller cavitation noise being generated into the surrounding marine environment (Navy 
2015). Nevertheless, we do not assume that any quieting technology or low travel speeds would 
be sufficient to prevent marine animals from detecting sounds produced by approaching Navy 
vessels and perceive those sounds as predatory stimuli. We also consider evidence that factors 
other than received sound level, including the activity state of animals exposed to different 
sounds, the nature and novelty of a sound, and spatial relations between sound source and 
receiving animals (i.e., the exposure context) strongly affect the probability of a behavioral 
response (Ellison et al. 2012a). 

4.1.1.1 Effects of Vessel Noise on ESA listed Marine Mammals  

Numerous studies of interactions between surface vessels and marine mammals have 
demonstrated that free-ranging marine mammals engage in avoidance behavior when surface 
vessels move toward them. It is not clear whether these responses are caused by the physical 
presence of a surface vessel, the underwater noise generated by the vessel, or an interaction 
between the two (Bryant et al. 1984; Bauer 1986; Watkins 1986a; Corkeron 1995; Wursig et al. 
1998; Bejder et al. 1999; Au and Green 2000b; Felix 2001; Nowacek et al. 2001; Erbe 2002b; 
Magalhaes et al. 2002; Williams et al. 2002c; Lusseau 2003; Richter et al. 2003c; Goodwin and 
Cotton 2004; Scheidat et al. 2004; Amaral and Carlson 2005; Simmonds 2005; Bain et al. 2006; 
Lemon et al. 2006; Lusseau 2006; Bejder and Lusseau. 2008; Bejder et al. 2009). However, 
several authors suggest that the noise generated during motion is probably an important factor 
(Evans et al. 1992; Blane and Jaakson 1994; Evans et al. 1994). These studies suggest that the 
behavioral responses of marine mammals to surface vessels are similar to their behavioral 
response to predators. 

Baleen whales demonstrate a variety of responses to vessel traffic and noise, from not 
responding at all to both horizontal (swimming away) and vertical (increased diving) avoidance 
(Watkins 1981a; Baker et al. 1983; Gende et al. 2011). Other common responses include changes 
in vocalizations, surface time, swimming speed, swimming angle or direction, respiration rates, 
dive times, feeding behavior, and social interactions (Au and Green 2000b; Williams et al. 
2002b; Richter et al. 2003b).  

Based on the suite of studies of cetacean behavior to vessel approaches, the set of variables that 
help determine whether marine mammals are likely to be disturbed by surface vessels include:  

¶ The number of vessels. The behavioral repertoire marine mammals have used to avoid 
interactions with surface vessels appears to depend on the number of vessels in their 
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perceptual field (the area within which animals detect acoustic, visual, or other cues) and 
the animal’s assessment of the risks associated with those vessels (the primary index of 
risk is probably vessel proximity relative to the animal’s flight initiation distance (Sims et 
al. 2012). Below a threshold number of vessels (which varies from one species to 
another, although groups of marine mammals probably share sets of patterns), studies 
have shown that whales will attempt to avoid an interaction using horizontal avoidance 
behavior. Above that threshold, studies have shown that marine mammals will tend to 
avoid interactions using vertical avoidance behavior, although some marine mammals 
will combine horizontal avoidance behavior with vertical avoidance behavior (Bryant et 
al. 1984; Kruse 1991; Nowacek et al. 2001; Williams et al. 2002c; Lusseau 2003; 
Stensland and Berggren 2007; Williams and Ashe 2007);  

¶ The distance between vessel and marine mammals when the animal perceives that an 
approach has started and during the course of the interaction (Au and Perryman 1982; 
Hewitt 1985; Kruse 1991; Williams et al. 2002c; Lusseau 2003; Tseng et al. 2011; 
Lundquist et al. 2012);  

¶ The vessel’s speed and vector (Williams et al. 2002c); 

¶ The predictability of the vessel’s path. That is, cetaceans are more likely to respond to 
approaching vessels when vessels stay on a single or predictable path (Acevedo 1991; 
Angradi et al. 1993; Browning and Harland. 1999; Williams et al. 2002a; Lusseau 2003; 
Lusseau 2006); 

¶ The noise associated with the vessel (particularly engine noise) and the rate at which the 
engine noise increases (which the animal may treat as evidence of the vessel’s speed) 
(Williams et al. 2002c; Lusseau 2003; Lusseau 2006; Polagye et al. 2011); 

¶ The type of vessel (displacement versus planing), which marine mammals may be 
interpret as evidence of a vessel’s maneuverability (Goodwin and Cotton 2004); 

¶ The behavioral state of the marine mammals (Wursig et al. 1998; Williams et al. 2002c; 
Lusseau 2003; Lusseau 2006). For example, Würsig et al. (1998) concluded that whales 
were more likely to engage in avoidance responses when the whales were milling or 
resting than during other behavioral states (Wursig et al. 1998). 

Most of the investigations reported that cetaceans tended to reduce their visibility at the water’s 
surface and move horizontally away from the source of disturbance or adopt erratic swimming 
strategies (Corkeron 1995; Nowacek et al. 2001; Van Parijs and Corkeron 2001; Williams et al. 
2002a; Williams et al. 2002c; Lusseau 2003; Lusseau 2004; Lundquist et al. 2012). In the 
process, their dive times increased, vocalizations and jumping were reduced (with the exception 
of beaked whales), individuals in groups move closer together, swimming speeds increased, and 
their direction of travel took them away from the source of disturbance (Edds and Macfarlane 
1987; Baker and Herman 1989; Kruse 1991; Evans et al. 1992). Some individuals also dove and 



Biological Opinion on U.S. Navy SURTASS LFA Sonar Activities Consultation No. OPR-2019-00120 

63 

remained motionless, waiting until the vessel moved past their location. Most animals finding 
themselves in confined spaces, such as shallow bays, during vessel approaches tended to move 
towards more open, deeper waters (Kruse 1991). We assume that this movement would give 
them greater opportunities to avoid or evade vessels as conditions warranted. 

Mysticetes have been shown to both increase and decrease calling behavior in the presence of 
vessel noise. Based on passive acoustic recordings and in the presence of sounds from passing 
vessels, Melcon et al. (2012) reported that blue whales had an increased likelihood of producing 
certain types of calls. An increase in feeding call rates and repetition by humpback whales in 
Alaskan waters is associated with vessel noise (Doyle et al. 2008), while decreases in singing 
activity have been noted near Brazil due to boat traffic (Sousa-Lima and Clark 2008). Frequency 
parameters of fin whale calls also decreased in the presence of increasing background noise due 
to shipping traffic (Castellote et al. 2012b). Bowhead whales avoided the area around icebreaker 
ship noise and increased their time at the surface and number of blows (Richardson et al. 1995d). 
Right whales increase the amplitude or frequency of their vocalizations or called at a lower rate 
in the presence of increased vessel noise (Parks et al. 2007a; Parks 2011), and these vocalization 
changes may persist over long periods if background noise levels remain elevated. 

The long-term consequences of vessel noise on whales are not well understood. In a short-term 
study, minke whales on feeding grounds in Iceland responded to increased whale watching 
vessel traffic with a decrease in foraging, both during deep dives and at the surface (Christiansen 
et al. 2013). They also increased their avoidance of the boats while decreasing their respiration 
rates, likely leading to an increase in their metabolic rates. Christiansen and Lusseau (2015) 
followed up this study by modeling the cumulative impacts of whale watching boats on minke 
whales, but found that although the boats cause temporary feeding disruptions, there were not 
likely to be long-term consequences as a result. This suggests that short-term responses may not 
lead to long-term consequences, and that over time animals may habituate to the presence of 
vessel traffic. Using historical records, Watkins (1986b) showed that the reactions of four species 
of mysticetes to vessel traffic and whale watching activities in Cape Cod had changed over the 
25-year period examined (1957 to 1982). Reactions of minke whales changed from initially more 
positive reactions, such as coming towards the boat or research equipment to investigate, to more 
uninterested reactions towards the end of the study. Fin whales, the most numerous species in the 
area, showed a trend from initially more negative reactions, such as swimming away from the 
boat with limited surfacing, to more uninterested (ignoring) reactions allowing boats to approach 
within 30 m. Right whales showed little change over the study period, with a roughly equal 
number of reactions judged to be negative and uninterested; no right whales were noted as 
having positive reactions to vessels. Humpback whales showed a trend from negative to positive 
reactions with vessels during the study period. The author concluded that the whales had 
habituated to the human activities over time (Watkins 1986b). 

Overall, baleen whale responses to vessel noise and traffic are varied but are generally minor, 
and habituation or disinterest seems to be the predominant long-term response. If baleen whales 
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do avoid ships, they do so by altering their swim and dive patterns to move away from the vessel, 
but no strong reactions have been observed. In many cases, whales do not appear to change their 
behavior at all. This may result from habituation by the whales, but may also result from reduced 
received levels near the surface due to propagation, or due to acoustic shadowing of the propeller 
cavitation noise by the ship’s hull.  

Similar to mysticetes, odontocete responses to vessel noise are varied. Some species, in 
particular killer whales and porpoises, may be sensitized to vessels and respond at further 
distances and lower received levels than other delphinids. In contrast, many odontocete species 
also approach vessels to bowride, indicating either that these species are less sensitive to vessels, 
or that the behavioral drive to bowride supersedes any impact of the associated noise.  

Marine mammals (specifically cetaceans) may also experience masking due to vessel noises. For 
example, right whales were observed to shift the frequency content of their calls upward while 
reducing the rate of calling in areas of increased anthropogenic noise (Parks et al. 2007a) as well 
as increasing the amplitude (intensity) of their calls (Parks et al. 2009a; Parks et al. 2011a). Right 
whales also had their communication space reduced by up to 84 percent in the presence of 
vessels (Clark et al. 2009a). Although humpback whales did not change the frequency or 
duration of their vocalizations in the presence of ship noise, their SLs were lower than expected, 
potentially indicating some signal masking (Dunlop 2016). 

Vessel noise can potentially mask vocalizations and other biologically important sounds (e.g., 
sounds of prey or predators) that marine mammals may rely on. Potential masking can vary 
depending on the ambient noise level within the environment, the received level and frequency 
of the vessel noise, and the received level and frequency of the sound of biological interest. In 
the open ocean, ambient noise levels are between about 60 and 80 dB re 1 µPa (rms) in the band 
between 10 Hz and 10 kHz due to a combination of natural (e.g., wind) and anthropogenic 
sources (Urick 1983), while inshore noise levels, especially around busy harbors and ports, can 
exceed 120 dB re 1 µPa (rms). When the noise level is above the sound of interest, and in a 
similar frequency band, masking could occur. This analysis assumes that any sound that is above 
ambient noise levels and within an animal’s hearing range may potentially cause masking. 
However, the degree of masking increases with increasing noise levels; a noise that is just 
detectable over ambient levels is unlikely to cause any substantial masking.  

Pinniped reactions to vessels are variable and reports include a wide spectrum of possibilities 
from avoidance and alert, to cases where animals in the water are attracted, and cases on land 
where there is lack of significant reaction suggesting habituation to or tolerance of vessels 
(Richardson et al. 1995e). Specific case reports in Richardson et al. (1995e) vary based on 
factors such as routine anthropogenic activity, distance from the vessel, engine type, wind 
direction, and ongoing subsistence hunting. As with reactions to sound reviewed by Southall et 
al. (2007b), pinniped responses to vessels are affected by the context of the situation and by the 
animal’s experience.  
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Anderwald et al. (2013) investigated grey seal reactions to an increase in vessel traffic off 
Ireland’s coast in association with construction activities, and their data suggests the number of 
vessels had an indeterminate effect on the seals’ presence. Harbor seals haulout on tidewater 
glaciers in Alaska, and most haulouts occur during pupping season. Blundell & Pendleton (2015) 
found that the presence of any vessel reduces haulout time, but cruise ships and other large 
vessels in particular shorten haulout times. Another study of reactions of harbor seals hauled out 
on ice to cruise ship approaches in Disenchantment Bay, Alaska, revealed that animals are more 
likely to flush and enter the water when cruise ships approach within 500 m and four times more 
likely when the cruise ship approaches within 100 m (Jansen et al. 2010). Karpovich et al. (2015) 
also found that harbor seal heart rates increased when vessels were present during haulout 
periods, and increased further when vessels approached and animals re-entered the water. Harbor 
seals responded more to vessels passing by haulout sites in areas with less overall vessel activity, 
and the model best predicting their flushing behavior included the number of boats, type of 
boats, and distance to boats. More flushing occurred to non-motorized vessels (e.g. kayaks), 
likely because they tended to occur in groups rather than as single vessels, and tended to pass 
closer (25 – 184 m) to the haulout sites than motorized vessels (55 – 591 m) (Cates and 
Acevedo-Gutiérrez 2017). Jones et al. (2017) also modeled the spatial overlap of vessel traffic 
and grey and harbor seals in the United Kingdom, and found most overlap to occur within 50 km 
of the coast, and high overlap occurring within 5 of 13 grey seal Special Areas of Conservation 
and within 6 of 12 harbor seal Special Areas of Conservation. They also estimated received 
levels of shipping noise and found maximum daily M-weighted cSEL values from 170 – 189 dB, 
with the upper confidence intervals of those estimates sometimes exceeding TTS values. 
However, there was no evidence of reduced population size in an of these high overlap areas. 

The ESA-listed marine mammals considered in this opinion will be exposed to noise from Navy 
vessels during training and testing activities in the action area. As documented above, vessel 
noise has the potential to disturb marine mammals and elicit an alerting, avoidance, or other 
behavioral reaction. These reactions are anticipated to be short-term, likely lasting the amount of 
time the vessel and the whale are in close proximity (e.g., Watkins 1981a; Richardson et al. 
1995f; Magalhaes et al. 2002), and not consequential to the animals. Additionally, short-term 
masking could occur. Masking by passing vessels or other sound sources transiting the action 
area would be short term and intermittent, and therefore unlikely to result in any substantial costs 
or consequences to individual animals or populations. In addition, there are only four SURTASS 
LFA sonar vessels that will be used during the first four years of activity. Also, due to the 
minimal increase in transmission hours from years five through seven of the proposed activity 
(shown in Table 2), only a negligible increase in new vessels coming online is expected to occur. 
As a result, SURTASS LFA sonar vessels are not expected to significantly contribute to overall 
background levels of underwater noise in the marine environment.  

In summary, ESA-listed marine mammals are either not likely to respond to SURTASS LFA 
sonar vessel noise or are not likely to measurably respond in ways that would significantly 
disrupt normal behavior patterns that include, but are not limited to, breeding, feeding or 
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sheltering. Therefore, the effects of vessel noise on ESA-listed marine mammals and their 
corresponding critical habitat (i.e., Hawaiian Monk Seal and Main Hawaiian Insular false killer 
whale critical habitat) are insignificant (i.e., so minor that the effect cannot be meaningfully 
evaluated). As a result, we conclude that vessel noise is not likely to adversely affect ESA-listed 
marine mammals or their corresponding designated critical habitat in the action area. 

4.1.1.2 Effects of Vessel Noise on ESA listed Sea Turtles  

ESA-listed turtles could be exposed to a range of vessel noises within their hearing abilities. The 
Navy vessels used during SURTASS LFA sonar training and testing activities will produce low-
frequency, broadband underwater sound below 1 kHz which are in the frequency range for sea 
turtles. However, very little research exists on sea turtle responses to vessel noise disturbance. 
Currently, there is nothing in the available literature specifically aimed at studying and 
quantifying sea turtle response to vessel noise. However, a study examining vessel strike risk to 
green sea turtles suggests that sea turtles may habituate to vessel sound and may be more likely 
to respond to the sight of a vessel rather than the sound of a vessel, although both may play a role 
in prompting reactions (Hazel et al. 2007). Regardless of the specific stressor associated with 
vessels to which turtles are responding, they only appear to show responses (i.e., avoidance 
behavior) at approximately 10 m or closer (Hazel et al. 2007). Therefore, the noise from vessels 
is not likely to affect sea turtles from further distances, and disturbance may only occur if a sea 
turtle hears a vessel nearby or sees it as it approaches. These responses appear limited to non-
injurious, minor changes in behavior based on the limited information available on sea turtle 
response to vessel noise.    

For these reasons, vessel noise is expected to cause minimal disturbance to sea turtles. If a sea 
turtle detects a vessel and avoids it, or has a temporary stress response from the noise 
disturbance, these responses are expected to be temporary and only endure while the vessel 
transits through the area where the sea turtle encountered it. Sea turtle responses to the vessel 
noise disturbance are considered insignificant, and a sea turtle would be expected to return to 
normal behaviors and baseline stress levels shortly after the vessel passes. In summary, we find 
that the likely effects from exposure to vessel noise are insignificant (i.e., so minor that the effect 
cannot be meaningfully evaluated) for all ESA-listed sea turtles in this consultation. Therefore, 
we conclude that vessel noise is not likely to adversely affect ESA-listed sea turtles in the action 
area. 

4.1.1.3 Effects of Vessel Noise on ESA listed Fishes 

For fishes, information regarding the effects of vessel noise on fish hearing and behaviors is 
limited. Although some TTS has been observed in fishes exposed to elevated background noise 
and other white noise, a continuous sound source similar to noise produced from vessels. Smith 
et al. (2004b) and Smith et al. (2006) exposed goldfish (a fish with hearing sensitivities unlike 
any of the ESA-listed species considered in this opinion) to noise with sound pressure level of 
170 dB re 1 ɛPa and found a clear relationship between the amount of TTS and duration of 
exposure, until maximum hearing loss occurred at about 24 hours of exposure. A short duration 
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(e.g., 10-minute) exposure resulted in 5 dB of TTS, whereas a three-week exposure resulted in a 
28 dB TTS that took over two weeks to return to pre-exposure baseline levels (Smith et al. 
2004b). Recovery times were not measured by researchers for shorter exposure durations, so 
recovery time for lower levels of TTS was not documented.  

Vessel noise may also affect fish behavior by causing them to startle, swim away from an 
occupied area, change swimming direction and speed, or alter schooling behavior (Engas et al. 
1995; Engas et al. 1998; Mitson and Knudsen 2003). Physiological responses have also been 
documented for fish exposed to increased boat noise. Nichols et al. (2015) demonstrated 
physiological effects of increased noise (playback of boat noise) on coastal giant kelpfish. The 
fish exhibited acute stress responses when exposed to intermittent noise, but not to continuous 
noise. These results indicate variability in the acoustic environment may be more important than 
the period of noise exposure for inducing stress in fishes. However, other studies have also 
shown exposure to continuous or chronic vessel noise may elicit stress responses indicated by 
increased cortisol levels (Scholik and Yan 2001; Wysocki et al. 2006). These experiments 
demonstrate physiological and behavioral responses to various boat noises that could affect 
species’ fitness and survival but may also be influenced by the context and duration of exposure. 
It is important to note that most of these exposures were continuous, not intermittent, and the fish 
were unable to avoid the sound source for the duration of the experiment because this was a 
controlled study. In contrast, wild fish are not hindered from movement away from an irritating 
sound source, if detected, so are less likely to subjected to accumulation periods that lead to the 
onset of hearing damage as indicated in these studies. In other cases, fish may eventually become 
habituated to the changes in their soundscape and adjust to the ambient and background noises.  

All fish species can detect vessel noise due to its low-frequency content and their hearing 
capabilities. Navy vessels produce moderate to low-level passive sound sources. Therefore, 
ESA-listed fishes could be exposed to a range of vessel noises, depending on the source and 
context of the exposure. Because of the characteristics of vessel noise, sound produced from 
Navy vessels is unlikely to result in direct injury, hearing impairment, or other trauma to fishes. 
Moreover, in the near field, fish are able to detect water motion as well as visually locate an 
oncoming vessel. In these cases, most fishes located in close proximity that detect the vessel 
either visually, via sound and motion in the water would be capable of avoiding the vessel or 
move away from the area affected by vessel sound. Thus, fish are more likely to react to vessel 
noise at close range than to vessel noise emanating from a greater distance away. These reactions 
may include physiological stress responses, or avoidance behaviors. However, impacts from 
Navy vessel noise would be intermittent, temporary and localized, and such responses would not 
be expected to compromise the general health or condition of individual fish from continuous 
exposures. Instead, the only impacts expected from exposure to Navy vessel noise for fishes may 
include temporary auditory masking, physiological stress, or minor changes in behavior. 

Therefore, similar to marine mammals and sea turtles, exposure to vessel noise for fishes could 
result in short-term behavioral or physiological responses (e.g., avoidance, stress). Vessel noise 
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would only result in brief periods of exposure for fishes and would not be expected to 
accumulate to the levels that would lead to any injury, hearing impairment or long-term masking 
of biologically relevant cues. For these reasons, exposure to vessel noise is not expected to 
significantly disrupt normal behavior patterns of fishes in the action area. Therefore, the effects 
of vessel noise on ESA-listed fishes is considered insignificant (i.e., so minor that the effect 
cannot be meaningfully evaluated). Therefore, we conclude that vessel noise is not likely to 
adversely affect ESA-listed fishes in the action area. 

4.1.2 LFA Sonar 

The LFA system consists of up to 18 low-frequency acoustic-transmitting projectors that are 
suspended from a cable beneath the ship. The SL of an individual projector in the LFA sonar 
array is about 215 dB re: 1 µPa (rms) at 1 m, and the sound field of the array can never have a 
sound pressure level higher than that of an individual projector. The typical LFA sonar signal is 
not a constant tone, but is a transmission of various signal types that vary in frequency and 
duration (including continuous wave and frequency-modulated signals). The Navy refers to a 
complete sequence of sound transmissions as a “ping” which can range from between six and 
100 seconds, with no more than ten seconds at any single frequency. The time between pings 
will typically range from six to 15 minutes. The Navy can control the average duty cycle (the 
ratio of sound “on” time to total time) for the system but the duty cycle cannot exceed 20 
percent. Based on operations since 2003, the duty cycle has averaged about 7.5 percent. 

The LFA sonar mitigation zone covers a volume ensonified to a received level at or above 180 
dB re: 1 µPa (rms) by the SURTASS LFA sonar transmit array. Based on spherical 
spreading(20logR), this zone will vary between the nominal ranges of 0.75 to one km (0.4 to 0.5 
nmi) from the source array ranging over a depth of approximately 87 to 157 m (285 to 515 ft). 
The center of the array is at an approximate depth of 122 m (400 ft).  

We assume that the propagation of signals transmitted from LFA sonar systems would be 
affected by surface ducts, sound channels, convergence zones, and bottom interactions. For a 
more complete discussion of sound propagation in marine environments, readers should refer to 
Richardson et al. (1995e), and Appendix B of the Navy EIS on SURTASS LFA sonar (Navy 
2001b). 

4.1.3 HF/M3 sonar 

As a mitigation measure to reduce the exposure of marine animals and sea turtles to SURTASS 
LFA sonar, the Navy will operate the HF/M3 sonar continuously during the course of active 
sonar transmissions. The HF/M3 sonar is a Navy-developed, enhanced high-frequency 
commercial sonar designed to detect, locate, and track marine mammals and, to some extent, sea 
turtles and large fish (e.g., sharks, sturgeon) that may pass close enough to the SURTASS LFA 
sonar’s transmitter array to enter the LFA sonar mitigation and buffer zones. Analysis and testing 
of the HF/M3 sonar operating capabilities indicate that the system substantially increases the 
probability of detecting marine mammals within the LFA sonar mitigation and buffer zones, and 
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beyond (i.e., out to 2 to 2.5 km). Testing of the HF/M3 sonar has demonstrated a probability of 
single-ping detection above 95 percent within the LFA sonar mitigation and buffer zones for 
many marine mammals (Ellison and Stein 1999).  

The SL required for the HF/M3 sonar to effectively detect marine mammals (and possibly sea 
turtles) out the combined mitigation/buffer zone of 2,000 yd under the most adverse 
oceanographic conditions (low echo return and high ambient noise) is on the order of 220 dB re: 
1 µPa (rms) at 1 m. The Navy designed the HF/M3 sonar to be as benign as possible within the 
marine environment to minimize potential effects to marine mammals. These features include:  

1. The HF/M3 sonar source frequency is greater than 30 kHz, which pushes its frequency 
band well away from the best hearing bandwidth of mysticetes, pinnipeds, and sea turtles, 
but within the best hearing bandwidth of odontocetes; 

2. A duty cycle that is variable, but below ten percent; 
3. A maximum HF/M3 sonar pulse with a duration of 40 milliseconds. Ridgway et al. 

(1997) and Schlundt et al. (2000b) reported that measured TTS in bottlenose dolphins for 
a 20 kHz, one-second pulse occurred at received levels of 193 to 196 dB. For a 30 kHz, 
40-milliseconds pulse, the estimated range from the HF/M3 sonar of 193 dB received 
level would be 22 m (72 ft); and 

4. A transmission loss that is very high because of the high frequency of the sound source. 

With the exception of odontocetes, we do not expect most ESA-listed species will be able to 
detect and potentially respond to HF/M3. For odontecetes, an additional safety measure will 
include the HF/M3 sonar SLs would be ramped-up over a five minute period to alert any animals 
that are close to the sonar and provide them time to move away from the sound source. This 
would prevent the animal from being exposed to sound levels that could cause injury. Any 
behavioral disruptions of individuals resulting from exposure to HF/M3 sonar during ramp up 
that could cause the animal to move away from the sound source are expected to be minor and 
temporary. Given the short duration of potential exposure, the infrequency of this stressor, and 
the temporary nature of biological responses of marine mammals, ESA-listed species evaluated 
in this consultation are either not likely to respond or are not likely to respond in ways that could 
be of biological significance. Therefore, the potential effect of HF/M3 sonar on ESA-listed 
species is considered insignificant and is not likely to adversely affect ESA-listed marine 
mammals (and their corresponding critical habitat), sea turtles, and fishes. 

4.2 Vessel Strike 

Potential adverse effects to ESA-listed species could occur through ship strikes. Vessel strikes 
from commercial, recreational, and military vessels are known to affect large whales and have 
resulted in serious injury and occasional fatalities to cetaceans (Lammers et al. 2003; Douglas et 
al. 2008; Laggner 2009; Berman-Kowalewski et al. 2010; Calambokidis 2012). Records of 
collisions date back to the early 17th century, and the worldwide number of collisions appears to 
have increased steadily during recent decades (Laist et al. 2001; Ritter 2012).  



Biological Opinion on U.S. Navy SURTASS LFA Sonar Activities Consultation No. OPR-2019-00120 

70 

Numerous studies of interactions between surface vessels and marine mammals have 
demonstrated that free-ranging marine mammals often, but not always (e.g., Mckenna et al. 
2015), engage in avoidance behavior when surface vessels move toward them. It is not clear 
whether these responses are caused by the physical presence of a surface vessel, the underwater 
noise generated by the vessel, or an interaction between the two (Bryant et al. 1984; Bauer 1986; 
Watkins 1986a; Corkeron 1995; Wursig et al. 1998; Bejder et al. 1999; Au and Green 2000b; 
Félix 2001; Nowacek et al. 2001; Erbe 2002b; Magalhaes et al. 2002; Williams et al. 2002c; 
Lusseau 2003; Richter et al. 2003c; Goodwin and Cotton 2004; Scheidat et al. 2004; Amaral and 
Carlson 2005; Simmonds 2005; Bain et al. 2006; Lemon et al. 2006; Lusseau 2006; Bejder and 
Lusseau. 2008; Bejder et al. 2009). Several authors suggest that the noise generated during 
motion is probably an important factor (Evans et al. 1992; Blane and Jaakson 1994; Evans et al. 
1994). Water disturbance may also be a factor. These studies suggest that the behavioral 
responses of marine mammals to surface vessels are similar to their behavioral responses to 
predators. Avoidance behavior is expected to be even stronger when the Navy is conducting 
training or testing activities (e.g., when active sonar or explosives are in use). The most 
vulnerable marine mammals are those that spend extended periods of time at the surface in order 
to restore oxygen levels within their tissues after deep dives (e.g., the sperm whale). In addition, 
some baleen whales seem generally unresponsive to vessel sound, making them more susceptible 
to vessel collisions (Nowacek et al., 2004). These species are primarily large, slow moving 
whales.  

Some researchers have suggested the relative risk of a vessel strike can be assessed as a function 
of animal density and the magnitude of vessel traffic (e.g., Fonnesbeck et al. 2008; Vanderlaan et 
al. 2008). Differences among vessel types also influence the probability of a vessel strike. The 
ability of any ship to detect a marine mammal and avoid a collision depends on a variety of 
factors, including environmental conditions, ship design, size, speed, and personnel, as well as 
the behavior of the animal. Vessel speed, size, and mass are all important factors in determining 
if injury or death of a marine mammal is likely due to a vessel strike. For large vessels, speed 
and angle of approach can influence the severity of a strike. For example, Vanderlaan and 
Taggart (2007) found that between vessel speeds of 8.6 and 15 knots, the probability that a vessel 
strike is lethal increases from 0.21 to 0.79. Large whales also do not have to be at the water’s 
surface to be struck. Silber et al. (2010) found when a whale is below the surface (about one to 
two times the vessel draft), there is likely to be a pronounced propeller suction effect. This 
suction effect may draw the whale into the hull of the ship, increasing the probability of propeller 
strikes. 

In addition to effects on marine mammals, several studies have reported live sea turtles with 
vessel strike injuries. This indicates that under some circumstances (e.g., very small vessels, slow 
moving vessels, or a partial vessel strike only grazing a fin or outer shell) vessel strike can result 
in non-lethal effects on sea turtles that neither strand nor are killed by the interaction. In order to 
calculate the total number of non-lethal vessel strikes in the action area, we reviewed the 
literature for reported occurrences of non-lethal vessel strikes. As reported in the literature, the 
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proportion of live sea turtles with non-lethal vessel strike injuries for most populations is around  
two to four percent (Norem 2005; Deem et al. 2006; Blumenthal et al. 2009; Denkinger et al. 
2013), although for one population it was as high as 19 percent (Denkinger et al. 2013). The 
injuries observed in a population at any given point in time likely occurred over many years, 
since a turtle can exhibit signs of a non-lethal vessel strike injury for many years after the 
encounter. Thus, the proportion of a population that experiences a non-lethal vessel strike 
encounter in any given year (i.e. annual rate) would be much smaller than those reported with 
such an injury at any single point in time (i.e., a snapshot).  

Furthermore, each of the ESA-listed fish species considered in this opinion are thought to spend 
at least some time in the upper portions of the water column where they may be susceptible to 
vessel strike. Oceanic whitetip sharks can be found at the ocean surface and down to at least 152 
m deep, but most frequently stay between depths of 25.5 and 50 m (Carlson and Gulak 2012; 
Young et al. 2017). Tagging and diet studies indicate that adult and juvenile steelhead are surface 
oriented, spending most of their time in the upper portions of the water column (Daly et al. 
2014). Walker et al. (2007) summarized information from a series of studies off British 
Columbia looking at the vertical distribution of steelhead and found the species spends 72 
percent of its time in the top 1 m of the water column, with few movements below 7 m. 
Scalloped hammerhead sharks may occur in the upper portions of the water column as well. 
Though tagging studies indicate Giant manta rays are capable of descending to depths of 
hundreds of meters, they are also known to occur in surface waters and be susceptible to vessel 
strike (82 FR 3694).  

However, during the 17 years (2002 through 2019) of MMPA incidental take authorizations and 
ESA section 7 consultations for SURTASS LFA sonar training and testing activities, a ship 
strike associated with the operation of the SURTASS LFA sonar vessels has never occurred. 
(Navy 2018a). The slow speed of travel, the design of the T-AGOS vessels, with the catamaran-
type split hull shape, and enclosed propeller system, make the potential for ship strike unlikely. 
Further, since the visual observers that keep watch during routine vessel transit and maneuvering 
are also trained in the detection of marine species, the likelihood is increased that any marine 
mammal or sea turtle in the vessel’s path during daylight hours would be detected. During 
SURTASS LFA sonar training and testing activities, the combination of slow (3 kt; 3.5 kph 
during sonar training and testing activities and 10 kt; 11.5 kph during transit) ship speeds and the 
three effective elements of the Navy’s monitoring and mitigation program are expected to 
virtually eliminate the risk of ship strikes of cetaceans. For these reasons, we conclude that the 
likelihood of a SURTASS LFA sonar vessel striking an ESA-listed species is so low as to be 
discountable.  

Overall, due to (1) the slow speed of the SURTASS LFA sonar vessels (3 kt; 3.5 kph during 
sonar training and testing activities and 10 kt; 11.5 kph during transit) and the ability of these 
species to move out of the way of such vessels; (2) the low densities of these species in the 
offshore areas where the vessels would be maneuvering; and (3) the Navy’s monitoring and 
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mitigation program, we conclude that the likelihood of a SURTASS LFA sonar vessel striking 
ESA-listed marine mammals (and their corresponding critical habitat), sea turtles, and fishes is 
so low as to be discountable. Because the likelihood of a vessel strike is so low as to be 
discountable, vessel strike is not likely to adversely affect the ESA-listed species and their 
corresponding critical habitat considered in this opinion. 

4.3 Vessel Discharge 

Operation of the SURTASS LFA sonar vessels will result in discharges incidental to normal 
operations of a vessel. The International Convention for the Prevention of Pollution from Ships 
(MARPOL73/78) prohibits certain discharges of oil, noxious liquid substances, sewage, garbage, 
and air pollution from vessels within certain distances of the coastline. The Convention is 
implemented by the Act to Prevent Pollution from Ships (APPS; 33 U.S.C. §§1905-1915 et seq.), 
which establishes requirements for the operation of Navy vessels. The SURTASS LFA sonar 
vessels will operate in compliance with these requirements. Despite the precautionary measures 
taken by the Navy to ensure such incidents do not occur, it is possible for an unintentional and 
intentional discharge of pollutants to occur. Therefore, we evaluated the potential for a small 
pollutant discharge that could occur during project activities and impact ESA-listed species.  
While such discharges may affect certain water quality properties, trigger harmful algal blooms, 
and temporarily affect distributions and behaviors of ESA-listed species and their prey, the size, 
duration, and localized extent of such discharges from only four vessels, would likely be minor 
relative to the vast action area. Moreover, any pollutants discharged into the open ocean would 
likely dissipate quickly due mixing in the water column from wind and wave currents. 
Additionally, the Navy has instituted a “double-exchange” policy for surface vessel ballast tanks. 
All Navy surface vessels completely offload ballast water originating in a foreign port outside of 
22 km (12 nmi) from shore and take on and discharge ‘clean sea water’ two times prior to entry 
within 22 km (12 nmi) of shore. The seawater then can be discharged within 22 km (12 nmi) of 
shore whenever ballast is no longer needed (E.P.A. 1999). This minimizes the likelihood that 
ballast water from SURTASS LFA sonar vessels will transfer invasive species. However, 
because of the open ocean environment in which the proposed action will occur, the duration and 
small spatial extent of such a spill, and the wide-ranging life histories and mobility of ESA-listed 
marine mammals, sea turtles and fishes that may occur in the action area, the effects of a small 
spill are considered insignificant for all ESA-listed species and their corresponding critical 
habitat. Therefore, we conclude that vessel discharge is not likely to adversely affect ESA-listed 
species and their corresponding critical habitat in the action area. 

4.4 Entanglement 

Entanglement can result in death or injury of marine mammals, sea turtles, and fishes (Moore et 
al. 2009; Van Der Hoop et al. 2013; Duncan et al. 2017). Towing HLA (horizontal line arrays 
used for SURTASS) presents a small risk of entanglement to ESA-listed species due to the long 
lines of the array. The passive, or listening, part of the SURTASS LFA sonar system is the 
SURTASS. This system detects returning echoes from submerged objects, such as threat 
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submarines, through the use of hydrophones. Part of the SURTASS transforms mechanical 
energy (received acoustic sound wave) to an electrical signal that can be analyzed by the 
processing system of the sonar. The SURTASS hydrophones are mounted on a receiver array 
(horizontal line array) that is towed astern of the vessel. The SURTASS LFA sonar vessel tows 
the hydrophone array at a minimum speed of 5.6 kph (3 kt) through the water to maintain the 
proper towed array geometry for maximum sonar system performance. The return signals, which 
are usually below background or ambient noise level, are then processed and evaluated to 
identify and classify potential underwater threats. The components of the passive sonar system 
could potentially strike or entangle ESA-listed species. However, the slow tow speed of the 
SURTASS LFA sonar vessel would provide sufficient time for a marine animal to move and 
avoid the SURTASS component if it were in close proximity, and it is highly unlikely that 
individuals would become struck or entangled. During the 17 years of MMPA Incidental Take 
Authorizations and ESA section 7 consultations for SURTASS LFA sonar training and testing 
activities, there have not been any ESA-listed species struck or entangled in the deployed 
equipment (C.Schroeder on behalf of the Navy, personal communication, January 31, 2019) 
(Navy 2018a). For these reasons, the likelihood of passive sonar components striking or 
becoming entangled with ESA-listed marine mammals, sea turtles, or fishes is discountable. 
Because this sonar system does not transmit energy into the marine environment and the 
likelihood of passive sonar components striking or entangling an ESA-listed species is 
discountable, we conclude that passive sonar components are not likely to adversely affect ESA-
listed marine mammals (and their corresponding critical habitat), sea turtles, and fishes in the 
action area.  

5 SPECIES AND CRITICAL HABITAT NOT LIKELY TO BE ADVERSELY AFFECTED 
This section identifies the ESA-listed species and critical habitat under NMFS jurisdiction that 
may occur within the action area (as described in section 3.6) and may be affected but are not 
likely to be adversely affected by the proposed action. An action warrants a "may affect, not 
likely to adversely affect" finding when its effects are wholly beneficial, insignificant or 
discountable. Beneficial effects have an immediate positive effect without any adverse effects to 
the species or habitat. Beneficial effects are usually discussed when the project has a clear link to 
the ESA-listed species or its specific habitat needs and consultation is required because the 
species may be affected.  

Insignificant effects relate to the size or severity of the impact and include those effects that are 
undetectable, not measurable, or so minor that they cannot be meaningfully evaluated. 
Insignificant is the appropriate effect conclusion when plausible effects are going to happen, but 
will not rise to the level of constituting an adverse effect. That means the ESA-listed species may 
be expected to be affected, but not harmed or harassed. 

Discountable effects are those that are extremely unlikely to occur. For an effect to be 
discountable, there must be a plausible adverse effect (i.e., a credible effect that could result from 
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the action and that would be an adverse effect if it did impact a listed species), but it is very 
unlikely to occur.  

NMFS uses two criteria to identify the ESA-listed species or critical habitat that are not likely to 
be adversely affected by the proposed action, as well as the effects of activities that are 
interrelated to or interdependent with the Federal agency’s proposed action. The first criterion is 
exposure, or some reasonable expectation of a co-occurrence, between one or more potential 
stressors associated with the proposed activities and ESA-listed species or designated critical 
habitat. If we conclude that an ESA-listed species or designated critical habitat is not likely to be 
exposed to the proposed activities, we must also conclude that the species or critical habitat is 
not likely to be adversely affected by those activities.  

The second criterion is the probability of a response given exposure. ESA-listed species or 
designated critical habitat that is exposed to a potential stressor but is likely to be unaffected by 
the exposure is also not likely to be adversely affected by the proposed action. We applied these 
criteria to the species ESA-listed in Table 11 and we summarize our results below.  

In this section, we evaluate effects on several ESA-listed species and designated critical habitat 
that may be affected, but are not likely to be adversely affected, by the proposed action. For 
ESA-listed species and critical habitat, we focus specifically on stressors that are likely to 
adversely affect species and critical habitat. The effects of stressors associated with the proposed 
action that are not likely to adversely affect species and critical habitat were evaluated in Section 
4. These stressors include vessel noise, vessel discharge, ship strike, passive sonar components, 
and HF/M3. The only identified stressor that may adversely affect ESA-listed species and critical 
habitat is SURTASS LFA sonar (See Section 8.1). The species potentially occurring within the 
action area that may be affected, but are not likely to be adversely affected, are listed in Table 
11, along with their regulatory status, designated critical habitat, and recovery plan. Critical 
Habitat that is not likely to be adversely affected is presented in Table 12 since the species. 
Summaries explaining why each of these species and critical habitat are not likely to be 
adversely affected are provided in Sections 5.1 to 5.6. 

Table 11. Threatened and endangered species potentially occurring in the 
SURTASS LFA action area that may be affected, but are not likely to be adversely 
affected. 

Species ESA Status Critical Habitat Recovery Plan 

Marine Mammals – Cetaceans 

Humpback Whale (Megaptera 
novaeangliae) – Arabian Sea DPS 

E – 81 FR 62259 -- -- 11/1991 

Taiwanese Humpback Dolphin (Sousa 
chinensis taiwanensis) 

E – 83 FR 21182 -- -- -- -- 

Fishes 

https://federalregister.gov/a/2016-21276
https://repository.library.noaa.gov/view/noaa/15993
https://www.gpo.gov/fdsys/pkg/FR-2018-05-09/pdf/2018-09890.pdf
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Chinook Salmon (Oncorhynchus 
tshawytscha) – California Coastal ESU 

T – 70 FR 37160 70 FR 52488 81 FR 70666 

Chinook Salmon (Oncorhynchus 
tshawytscha) – Central Valley Spring-Run 
ESU 

T – 70 FR 37160 70 FR 52488 79 FR 42504 

Chinook Salmon (Oncorhynchus 
tshawytscha) – Lower Columbia River ESU 

T – 70 FR 37160 70 FR 52629 78 FR 41911 

Chinook Salmon (Oncorhynchus 
tshawytscha) – Puget Sound ESU 

T – 70 FR 37160 70 FR 52629 72 FR 2493 

Chinook Salmon (Oncorhynchus 
tshawytscha) – Sacramento River Winter-
Run ESU 

E – 70 FR 37160 58 FR 33212 79 FR 42504 

Chinook Salmon (Oncorhynchus 
tshawytscha) – Snake River Fall-Run ESU 

T – 70 FR 37160 58 FR 68543 80 FR 67386 (Draft) 

Chinook Salmon (Oncorhynchus 
tshawytscha) – Snake River Spring/Summer 
Run ESU 

T – 70 FR 37160 64 FR 57399 81 FR 74770 (Draft) 

Chinook Salmon (Oncorhynchus 
tshawytscha) – Upper Columbia River 
Spring-Run ESU 

E – 70 FR 37160 70 FR 52629 72 FR 57303 

Chinook Salmon (Oncorhynchus 
tshawytscha) – Upper Willamette River 
ESU 

T – 70 FR 37160 70 FR 52629 76 FR 52317 

Chum Salmon (Oncorhynchus keta) – 
Columbia River ESU 

T – 70 FR 37160 70 FR 52629 78 FR 41911 

Chum Salmon (Oncorhynchus keta) – Hood 
Canal Summer-Run ESU 

T – 70 FR 37160 70 FR 52629 72 FR 29121 

Coho Salmon (Oncorhynchus kisutch) – 
Central California Coast ESU 

E – 70 FR 37160 64 FR 24049 77 FR 54565 

Coho Salmon (Oncorhynchus kisutch) – 
Lower Columbia River ESU 

T – 70 FR 37160 81 FR 9251 78 FR 41911 

Coho Salmon (Oncorhynchus kisutch) – 
Oregon Coast ESU 

T – 73 FR 7816 73 FR 7816 81 FR 90780 

Coho Salmon (Oncorhynchus kisutch) –  
Southern Oregon and Northern California 
Coasts ESU 

T – 70 FR 37160 64 FR 24049 79 FR 58750 

Giant Manta Ray (Manta birostris) T – 83 FR 2916 -- -- -- -- 

Oceanic Whitetip Shark (Carcharhinus 
longimanus) 

T – 83 FR 4153 -- -- -- -- 

Sakhalin Sturgeon (Acipenser mikadoi) E – 79 FR 31222 -- -- -- -- 

https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/documents/2016/10/13/2016-24716/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16389/endangered-and-threatened-species-designation-of-critical-habitat-for-seven-evolutionarily
https://www.federalregister.gov/articles/2014/07/22/2014-17177/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.gpo.gov/fdsys/pkg/FR-1993-06-16/pdf/FR-1993-06-16.pdf#page=36
https://www.federalregister.gov/articles/2014/07/22/2014-17177/endangered-and-threatened-species-recovery-plans
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/06/28/05-12351/endangered-and-threatened-species-final-listing-determinations-for-16-esus-of-west-coast-salmon-and
https://www.federalregister.gov/articles/2005/09/02/05-16391/endangered-and-threatened-species-designation-of-critical-habitat-for-12-evolutionarily-significant
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Scalloped Hammerhead Shark (Sphyrna 
lewini) – Indo-West Pacific DPS 

T – 79 FR 38213 -- -- -- -- 

Sockeye Salmon (Oncorhynchus nerka) – 
Ozette Lake ESU 

T – 70 FR 37160 70 FR 52630 74 FR 25706 

Sockeye Salmon (Oncorhynchus nerka) – 
Snake River ESU 

E – 70 FR 37160 58 FR 68543 80 FR 32365 

Steelhead Trout (Oncorhynchus mykiss) – 
California Central Valley DPS 

T – 71 FR 834 70 FR 52487 79 FR 42504 

Steelhead Trout (Oncorhynchus mykiss) – 
Central California Coast DPS 

T – 71 FR 834 70 FR 52487 81 FR 70666 

Steelhead Trout (Oncorhynchus mykiss) – 
Lower Columbia River DPS 

T – 71 FR 834 70 FR 52629 78 FR 41911 

Steelhead Trout (Oncorhynchus mykiss) – 
Middle Columbia River DPS 

T – 71 FR 834 70 FR 52629 74 FR 50165 

Steelhead Trout (Oncorhynchus mykiss) – 
Northern California DPS 

T – 71 FR 834 70 FR 52487 81 FR 70666 

Steelhead Trout (Oncorhynchus mykiss) – 
Puget Sound DPS 

T – 72 FR 26722 81 FR 9251 -- -- 

Steelhead Trout (Oncorhynchus mykiss) – 
Snake River Basin DPS 

T – 71 FR 834 70 FR 52629 81 FR 74770 (Draft) 

Steelhead Trout (Oncorhynchus mykiss) – 
South-Central California Coast DPS 

T – 71 FR 834 70 FR 52487 78 FR 77430 

Steelhead Trout (Oncorhynchus mykiss) – 
Southern California DPS 

E – 71 FR 834 70 FR 52487 77 FR 1669 

Steelhead Trout (Oncorhynchus mykiss) – 
Upper Columbia River DPS 

T – 71 FR 834 70 FR 52629 72 FR 57303 

Steelhead Trout (Oncorhynchus mykiss) – 
Upper Willamette River DPS 

T – 71 FR 834 70 FR 52629 76 FR 52317 

5.1 Endangered Species Act- Listed Cetaceans 

ESA-listed cetaceans including Indo-Pacific (Taiwanese) humpback dolphins and Arabian Sea 
DPS humpback whales may occur near the Navy’s proposed action area for SURTASS LFA 
sonar training and testing activities. Indo-Pacific (Taiwanese) humpback dolphins are a medium 
sized delphinid species that occurs only off the west coast of Taiwan. They were designated as 
endangered on May 9, 2018, under the ESA due to their small population size, which is likely the 
result of pollution, habitat loss, underwater noise, and interactions with fisheries (Dungan et al. 
2011). Indo-Pacific (Taiwanese) humpback dolphins have an extremely coastal range, only 
occurring out to 5.6 km (3 nmi) from shore (Dares et al. 2014; Dares et al. 2017). The Taiwanese 
humpback dolphin is a mid-frequency specialist meaning their hearing range falls between 
150Hz to 160kHz (NMFS 2018a).  Noise disturbance resulting from development-related 
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activities such as pile-driving, seismic research, and military exercises within its habitat may be 
threats to the health and well-being of the population (Whittaker and Young 2018). Like most 
odontocetes, Indo-Pacific (Taiwanese) humpback dolphins produce a variety of clicks and 
whistles. The maximum observed frequency range of whistles range from 520 Hz to 33 kHz, 
while echolocation clicks occur at higher frequencies of 43.5 to 142.1 kHz (Li et al. 2013; Wang 
et al. 2013; Wang et al. 2014). Based on these data, Indo-Pacific (Taiwanese) humpback 
dolphins are expected to have a maximum hearing range between frequencies of approximately 
500 Hz to 145 kHz (Li et al. 2012; Li et al. 2013; Wang et al. 2014). 

The humpback whale is a widely distributed baleen whale found in all major oceans. The 
Arabian Sea DPS includes those whales that are currently known to breed and feed along the 
coast of Oman (Bettridge et al. 2015). Nevertheless, historical records from the eastern Arabian 
Sea along the coasts of Pakistan and India indicate its range may also include these areas 
(Bettridge et al. 2015). The population was considered discrete based upon its unique breeding 
and feeding distribution which is geographically separated by other breeding distributions, and 
level of genetic differentiation from other populations. It was considered significant based upon 
the gap in both the range that would occur should the population become extinct, its unique 
ecological setting, and marked degree of genetic differentiation from other populations 
(Bettridge et al. 2015).  Since 2017, two passive acoustic monitoring recordings, a tracked 
satellite tagged whale (tagged off the coast of Oman), and a single humpback stranding have 
been detected off the west coast of India (Madhusudhana et al. 2018; Sutaria 2018). 
Additionally, three humpback whale strandings in the late 1980s and early 1990s off the coast of 
Sri Lanka have occurred (Brownell et al. 2017). However, it is important to note that the 
majority of sightings and telemetry data show year-round occurrence of the Arabian Sea DPS of 
humpback off the coast of Oman (Minton et al. 2011). In terms of functional hearing capability, 
humpback whales belong to low frequency cetaceans which have a hearing range of 7 Hz to 22 
kHz (Southall et al. 2007b). Humpback whale audiograms using a mathematical model based on 
the internal structure of the ear estimate sensitivity is from 700 Hz to 10 kHz, with maximum 
relative sensitivity between 2 kHz and 6 kHz (Ketten and Mountain 2014). 

The Navy’s SURTASS LFA sonar training and testing activities would occur no closer than 22 
km (12 nmi) to shore with the proposed stand-off distance. Within shore of this standoff 
distance, the Navy would ensure sound levels would not exceed 180 dB re: 1 µPa (rms). Due to 
the narrow coastal ranges of the Indo-Pacific (Taiwanese) humpback (5.6 km [3 nmi] from 
shore) dolphins, and the Navy’s proposed stand-off distance, it is highly implausible that Indo-
Pacific (Taiwanese) humpback dolphin would be exposed to sound from SURTASS LFA sonar 
that would be above ambient sound levels. Exposure above ambient noise levels would only 
occur if Indo-Pacific (Taiwanese) humpback dolphins were to travel far offshore, outside of their 
typical range, at the same time and location where the Navy was operating SURTASS LFA sonar 
right at the 22 km (12 nmi) stand-off distance. In addition, recent studies on the characteristics of 
LFA sonar show that little acoustic energy is able to be propagated into the nearshore 
environment during LFA sonar operations (Marine Acoustics Inc. 2019). As a result, the 
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likelihood of SURTASS LFA sonar activities affecting Indo-Pacific (Taiwanese) humpback 
dolphins is very low. 

In addition, due to the rare occurrences of Arabian Sea DPS humpback whales in the 
northwestern portion of the action area, there is a low probability that SURTASS LFA sonar 
training and testing activities would affect Arabian Sea DPS humpback whales. This probability 
is further reduced due to the low number of transmission hours that SURTASS LFA sonar will 
transmit in the model area closest to where Arabian Sea DPS humpbacks are found (i.e., the Sri 
Lanka model which is estimated to only be exposed to 17.8 transmission hours during the first 
four years of activity and 24.9 transmission hours during years five through seven; See Table 2) 
at a maximum duty cycle of 20 percent. As a result of this information, it is extremely unlikely 
that Arabian Sea DPS humpback whale would be affected by SURTASS LFA sonar training and 
testing activities.  

Therefore, due to the reasons presented above, the potential effects of SURTASS LFA sonar 
training and testing activities on Arabian Sea DPS humpback whales and Indo-Pacific 
(Taiwanese) humpback dolphins are discountable. Thus, we conclude that the Navy’s operation 
of SURTASS LFA sonar training and testing activities in the action area for the period of August 
2019 and ongoing for the reasonably foreseeable future is not likely to adversely affect the 
Arabian Sea DPS humpback whales and Indo-Pacific (Taiwanese) humpback dolphins. As a 
result, Arabian Sea DPS humpback whales and Indo-Pacific (Taiwanese) humpback dolphins 
will not be carried forward in this opinion. 

5.2 Endangered Species Act-Listed Salmonids   

ESA-listed salmonids including all Chinook, chum, coho, and sockeye ESUs, and steelhead 
DPSs may occur in the action area during their ocean migrations. Data indicates that Chinook, 
coho, sockeye, and chum salmon, and steelhead may be found in SURTASS LFA sonar current 
model areas in the North Pacific Ocean (Myers et al. 1996; Myers et al. 2006; Masuda et al. 
2015) (Pearcy and Fisher 1990; Fisher and Pearcy 1995; PFMC 2014) Bi et al. (2011) (Light et 
al. 1989; Daly et al. 2014; NMFS 2015b)). In addition, the best hearing range currently 
considered for salmonids (100 to 400 Hz) overlaps with SURTASS LFA sonar frequencies, 
indicating that they may be able to detect SURTASS LFA sonar if close enough to the source 
(Ladich and Fay 2013; Hawkins and Popper 2016). 

Hastings et al. (1996) studied the effects of low frequency underwater sound on fish hearing. The 
authors exposed the teleost fish Astronotus ocellatus to sound of varying frequencies (60 or 300 
Hz), duty cycles (20 percent or continuous), and intensity (100, 400, or 180 dB re: 1 µPa). The 
only treatment where the authors observed some limited damage to sensory hair cells was with 
one hour of continuous exposure at 300 Hz and 180 dB, but this result was inconsistent (the only 
damage that was observed was in four of five fish). The authors recommended caution if 
attempting to extrapolate this result to other species or other sound sources, and also suggested 
that damage would be even more limited with shorter term stimulation or if fish were free to 
leave the site of simulation. For the 2015 consultation on the Navy’s Northwest Training and 
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Testing activities (NMFS 2015a), NMFS and the Navy developed sound exposure criteria for 
low frequency sonar for fish. Though SURTASS LFA sonar training and testing activities was 
not evaluated, for other low frequency sonar sources (i.e., low-frequency sources equal to 180 dB 
and up to 200 dB) it was determined that fish would need to be within one m (3.3 ft) of the sonar 
source in order to experience TTS. 

A few studies have examined the effects of SURTASS LFA sonar and seismic airguns on non-
auditory tissues of fishes (Popper 2005; Popper et al. 2007; Kane et al. 2010). The consensus 
from these studies is that neither source, despite being very intense, had any effect on non-
auditory tissues. In all fishes, the swim bladder was intact after exposure, and in the one study 
that involved an expert fish pathologist (to ensure that the non-auditory tissues of the fish 
sacrificed were examined properly), there was no damage to tissues either at the gross or cellular 
levels (Popper et al. 2007; Kane et al. 2010; Popper et al. 2016). These studies provide the first 
direct evidence that exposure to SURTASS LFA sonar is not likely to cause death or damage to 
fishes. However, it must be cautioned, as done by Hastings et al. (1996), McCauley et al. (2003), 
Popper et al. (2007), and Kastelein et al. (2008) (among others) that all studies to date encompass 
a very limited number of species and extrapolation among species and to other sound sources (or 
even to other levels or durations of the same sound sources), must be done with extreme caution, 
at least until there are more data upon which to base any extrapolations. Other studies have 
similarly found no mortality resulting from exposure to high intensity sounds (McCauley et al. 
2000b; McCauley et al. 2003; Popper 2005; Popper et al. 2007; Hastings and Carlson 2008; 
Kane et al. 2010). In contrast, one report by Turnpenny et al. (1994) suggested that sound 
exposure could produce substantial damage in caged fishes. However, reviews by subject matter 
experts found problems with this report and concluded that it did not appear to reflect the best 
available science on this issue. Also, effects from impact pile driving have been found to cause 
tissue damage in fishes (Halvorsen et al. 2012), however it should be noted that the differences in 
in the acoustic signal of each source (i.e. impulsive noise and broadband frequency from impact 
pile driving vs. continuous and narrowband frequency of SURTASS LFA sonar ) illustrate that 
impacts from pile driving cannot be directly related to impacts from SURTASS LFA sonar.  

Popper et al. (2007; 2008; Popper and Hastings 2009) investigated the effects of exposing 
several fish species, including a salmonid, to LFA sonar, focusing on the hearing and on non-
auditory tissues. Their 2007 study exposed fishes to LFA sonar pulses for time intervals that 
would be substantially longer than what would occur in nature, but fishes did not experience 
mortalities or damage to body tissues at the gross or histological level. Some fish experienced 
temporary losses in hearing sensitivity, but they recovered within several days of exposure. 

Halvorsen et al. (2013) conducted a series of experiments that exposed several fish species to 
high-intensity low-frequency naval sonar. This study experimented on largemouth bass, yellow 
perch, and channel catfish. In all, no effects on hearing were found in largemouth bass and 
yellow perch and only small effects in channel catfish (a fish with morphological adaptations for 
enhanced pressure reception).  
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Popper et al. (2014) also concluded that the risk of immediate mortality, mortal injury, or 
recoverable injury for fishes with swim bladders not involved in hearing exposed to low 
frequency sonar was low, regardless of the distance from the sound source. Low frequency sonar 
lacks the fast rise times, high peak pressures, and high acoustic impulse that could lead to 
mortality or injury in fishes.  

Although exposure at such a short distance could result in hearing loss (Lombarte et al. 1993; 
Smith et al. 2006), ESA-listed salmonids in relatively close proximity to the LFA sonar source 
(e.g., within one m [3.3 ft] where TTS could occur) would likely move to actively avoid being 
within one meter of the source because they would likely perceive the sonar source as a potential 
predator or other threat. This would reduce the duration of exposure to the sound source, 
reducing the likelihood that any hearing impairment would occur. In addition, the ESA-listed 
salmonid species considered in this opinion lack hearing specializations, which further 
minimizes the likelihood of any instance of TTS from exposure to this sound source. As a result, 
there is a low probability SURTASS LFA activities will result in TTS for ESA-listed salmonids 
in the action area. 

In addition to TTS, we also assessed the potential for exposure to SURTASS LFA sonar to result 
in behavioral responses in ESA-listed salmonids. There is a lack of studies that have investigated 
the behavioral reactions of unrestrained fishes to anthropogenic sound, especially in the natural 
environment. Studies of caged fishes have identified three basic behavioral reactions to sound: 
startle, alarm, and avoidance (Pearson et al. 1992; McCauley et al. 2000b). However, Popper et 
al. (2014) concluded that the relative risk of a fish exhibiting a behavioral response to low-
frequency sonar was low, regardless of the distance from the sound source. Should an ESA-listed 
salmonid exhibit a behavioral response from exposure to low-frequency sonar, we do not expect 
these reactions to have any measurable effects of any individual’s fitness. We expect individuals 
that exhibit a temporary behavioral response would return to pre-exposure behavior immediately 
following each exposure. Exposure time is expected to be brief because both the vessel and the 
individual fish are moving while in the ocean environment. Similar to instances of TTS 
described above, because these species are able to rely on alternative mechanisms for these 
essential life functions, instances of behavioral responses would not likely disrupt normal 
behavioral patterns, including breeding, feeding, or sheltering.  

Therefore, due to the reasons presented above (i.e., i.e., low likelihood of TTS or behavioral 
impacts from SURTASS LFA sonar), the potential effects of SURTASS LFA sonar training and 
testing activities on ESA-listed salmonid species including all Chinook, chum, coho, and 
sockeye ESUs, and steelhead DPSs are insignificant. Thus, we conclude that the Navy’s 
SURTASS LFA sonar training and testing activities in the action area for the period of August 
2019 and ongoing for the reasonably foreseeable future is not likely to adversely affect ESA-
listed salmonid species. As a result, ESA-listed salmonids will not be carried forward in this 
opinion. 
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5.3 Endangered Species Act-Listed Sturgeon 

ESA-listed Sakhalin sturgeon may occur in the action area during their ocean migrations. 
Sakhalin sturgeon occurs only in the waters of the western North Pacific Ocean from the Sea of 
Japan (as far south as Hokkaido, Japan, and Wonsan, North Korea) north to the Bering Strait, 
including the Sea of Okhotsk, and associated rivers (P. Shmigirilov et al. 2007). Sakhalin 
sturgeon migrate into freshwater rivers to spawn, principally now only in the Tumnin River, but 
rare adults have been observed in the Viyakhtu and Koppi rivers, Russia (P. Shmigirilov et al. 
2007). Japanese researchers believe the Sakhalin sturgeon to be extinct in Hokkaido, Japan 
(Omoto et al. 2005).  

While sturgeon have swim bladders, they are not closely linked with the auditory system, making 
it unlikely for swim bladders to play a key role in hearing for sturgeon. Popper (2005) reported 
that studies measuring responses of the ear of European sturgeon (Acipenser sturio) using 
physiological methods suggest sturgeon are likely capable of detecting sounds from below 100 
Hz to about 1 kHz. Meyer and Popper (2002) recorded auditory evoked potentials of varying 
frequencies and intensities for lake sturgeon (Acipenser fulvescens) and found that lake sturgeon 
can detect pure tones from 100 Hz to 2 kHz, with best hearing sensitivity from 100 to 400 Hz. 
Lovell et al. (2005) also studied sound reception and the hearing abilities of paddlefish 
(Polyodon spathula) (a closely related non-teleost actinopterygian) and lake sturgeon. Using a 
combination of morphological and physiological techniques, they determined that paddlefish and 
lake sturgeon were responsive to sounds ranging in frequency from 100 to 500 Hz, with the 
lowest hearing thresholds from frequencies in a bandwidth of between 200 and 300 Hz and 
higher thresholds at 100 and 500 Hz; lake sturgeon were not sensitive to sound pressure. We 
assume that the hearing sensitivities reported for these other species of sturgeon are 
representative of the hearing sensitivities of Sakhalin sturgeon. 

The precise expected response of ESA-listed sturgeon to low-frequency acoustic energy is not 
completely understood due to a lack of sufficient experimental and observational data for this 
taxon. However, given the signal type and level of exposure to the low frequency signals used in 
SURTASS LFA sonar training and testing activities, and the fact that most sturgeon are found in 
nearshore, coastal, or freshwater areas, we do not expect frequent or prolonged exposure to this 
sound source. For more information on the impacts of LFA sonar on fishes with swim bladders, 
see Section 5.2. As with salmonids discussed above, the likelihood for TTS to develop in 
sturgeon as a result of SURTASS LFA activities would be very low due to the distance at which 
TTS is expected to occur (i.e., one m [3.3 ft]). 

Based on the above review, it is likely that SURTASS LFA sonar could be audible to ESA-listed 
Sakhalin sturgeon, and as such, may elicit a behavioral response. However, Popper et al. (2014) 
concluded that the relative risk of a fish eliciting a behavioral response to low-frequency sonar 
was low, regardless of the distance from the sound source.  

Additionally, as stated previously, Popper et al. (2014) concluded that behavioral reactions of 
fish in response to exposure to LFA sonar was unlikely, regardless of the distance from the 
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sound source. The most likely response of ESA-listed sturgeon exposed to LFA sonar, if any, 
would be minor temporary changes in behavior including increased swimming rate, avoidance of 
the sound source, or changes in orientation to the sound source, none of which rise to the level of 
take.  

Therefore, due to the reasons presented above (i.e., low likelihood of TTS or behavioral impacts 
from SURTASS LFA sonar), the potential effects of SURTASS LFA sonar training and testing 
activities on Sakhalin sturgeon are insignificant. Thus, we conclude that the Navy’s SURTASS 
LFA sonar training and testing activities in the action area for the period of August 2019 and 
ongoing for the reasonably foreseeable future is not likely to adversely affect Sakhalin sturgeon. 
As a result, Sakhalin sturgeon will not be carried forward in this opinion. 

5.4 Endangered Species Act-Listed Elasmobranchs 

ESA-listed elasmobranchs (giant manta ray, oceanic whitetip shark, and scalloped hammerhead 
shark) may occur in the action area. Populations for some species and DPSs (e.g., scalloped 
hammerhead sharks) are generally delineated by ocean basins based on discrete differences in 
genetic structure and limited transoceanic migrations of the species. Unless otherwise noted, the 
information presented below was obtained from status review reports and other ESA-listing 
documents (Table 11). 

Elasmobranchs, like all fishes, have an inner ear capable of detecting sound waves and a lateral 
line capable of detecting particle motion caused by sound (Hastings and Popper 2005; Popper 
and Schilt 2009). Data for elasmobranchs fishes suggest detection of sounds from 20 Hz to 1 
kHz with the highest sensitivity to sounds at lower ranges (Myrberg Jr. 2001; Casper et al. 2003; 
Casper and Mann 2006; Casper and Mann 2009; Casper et al. 2012; Ladich and Fay 2013). 
However, unlike most teleost fish, elasmobranchs do not have swim bladders, and thus are not 
likely capable of detecting sound pressure (Casper et al. 2012). Given their assumed hearing 
range, elasmobranchs are anticipated to be able to detect SURTASS LFA sonar if exposed. 
However, the duration and intensity of low-frequency acoustic stressors and the implementation 
of mitigation measures (described in section 3.1) will likely minimize the effect this stressor has 
on elasmobranchs. Furthermore, although some elasmobranchs have been known to respond to 
anthropogenic noise, in general elasmobranchs are not considered particularly sensitive to noise 
(Casper et al. 2012). This is described in detail from the examples provided below. 

Several elasmobranch species, including the oceanic silky shark (Carcharhinus falciformis) and 
coastal lemon shark (Negaprion brevirostris), have been observed withdrawing from pulsed low-
frequency sounds played from an underwater speaker (Myrberg et al. 1978; Klimley and 
Myrberg 1979). Lemon sharks exhibited withdrawal responses to pulsed low to mid-frequency 
sounds (500 Hz to 4 kHz) raised 18 dB at an onset rate of 96 dB per second to a peak amplitude 
of 123 dB received level from a continuous level, just masking broadband ambient noise 
(Klimley and Myrberg 1979). In the same study, lemon sharks withdrew from artificial sounds 
that included 10 pulses per second and 15 to 7.5 decreasing pulses per second. 
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In contrast, some elasmobranchs are attracted to pulsing low frequency sounds. Myrberg (2001) 
stated that sharks have demonstrated highest sensitivity to low frequency sound (40 to 800 Hz). 
Free-ranging sharks are attracted to sounds possessing specific characteristics including irregular 
pulsed, broadband frequencies below 80 Hz and transmitted suddenly without an increase in 
intensity, thus resembling struggling fish. Myrberg (2001) found that sudden onset, loud (20–30 
dB above ambient noise levels) sounds played when a shark approached a location would result 
in startling the shark and it would turn away from the area. However, in most cases involving 
attraction and repelling, the sharks would habituate to the stimuli after a few trials. 

These signals, some “pulsed,” are substantially different from the SURTASS LFA sonar signals. 
Myrberg et al. (1978) reported that silky shark withdrew 10 m (33 ft) from a speaker 
broadcasting a 150 to 600 Hz sound with a sudden onset and peak SL of 154 dB. These sharks 
avoided a pulsed low frequency attractive sound when its sound level was abruptly increased by 
more than 20 dB. Other factors enhancing withdrawal were sudden changes in the spectral or 
temporal qualities of the transmitted sound. The pelagic oceanic whitetip (Carcharhinus 
longimanus) also showed a withdrawal response during limited tests, but less so than other 
species (Myrberg et al. 1978). These results do not rule out that such sounds may have been 
harmful to the fish after habituation; the tests were not designed to examine that point.  

Popper et al. (2014) concluded that the relative risk of a fishes with no swim bladders exhibiting 
a behavioral response to LFA sonar was low, regardless of the distance from the sound source. 
Popper et al. (2014) also concluded that the risk of mortality, mortal injury, or recoverable injury 
for fish with no swim bladders exposed to LFA sonar was low, regardless of the distance from 
the sound source. 

The precise expected response of ESA-listed elasmobranchs to low-frequency acoustic energy is 
not completely understood due to a lack of sufficient experimental and observational data for 
these species and DPSs. However, given the signal type and level of exposure to the low 
frequency signals used in SURTASS LFA sonar training and testing activities, we do not expect 
TTS, injury, or mortality to occur for these species. Additionally, as stated previously, Popper et 
al. (2014) concluded that behavioral reactions of fish in response to exposure to LFA sonar were 
unlikely, regardless of the distance from the sound source. However, since LFA sonar emits 
frequencies within the hearing ranges of elasmobranchs, should they detect it, the most likely 
response of ESA-listed elasmobranchs exposed to LFA sonar, if any, would be minor temporary 
changes in their behavior including increased swimming rate, avoidance of the sound source, or 
changes in orientation to the sound source, none of which rise to the level of take. These minor 
responses are expected to be short term and quickly return to normal after the brief exposure to 
the sound source.   

Therefore, the potential effect of SURTASS LFA sonar training and testing activities on ESA-
listed elasmobranch species is insignificant. We conclude that the Navy’s operation of 
SURTASS LFA sonar in the action area for the period of August 2019 and ongoing for the 
reasonably foreseeable future is not likely to adversely affect ESA-listed elasmobranch species 
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and DPSs. As a result, ESA-listed elasmobranchs (giant manta ray, oceanic whitetip shark, and 
scalloped hammerhead shark) will not be carried further in this opinion. 

5.5 Hawaiian Monk Seal Critical Habitat 

Hawaiian monk seal critical habitat was originally designated on April 30, 1986 (51 FR 16047) 
and was extended on May 26, 1988 (53 FR 18988) (Table 12). It includes all beach areas, sand 
spits, and islets (including all beach crest vegetation to its deepest extent inland), lagoon waters, 
inner reef waters, and ocean waters out to a depth of 37 m (121.4 ft) around the northwestern 
Hawaiian Islands breeding atolls and islands. On September 21, 2015, NMFS published a final 
rule to revise designated critical habitat for Hawaiian monk seals (80 FR 50925), extending the 
current designation in the northwestern Hawaiian Islands out to the 200 m (656.2 ft) depth 
contour (including Kure Atoll, Midway Islands, Pearl and Hermes Reef, Lisianski Island, Laysan 
Island, Maro Reef, Gardner Pinnacles, French Frigate Shoals, Necker Island, and Nihoa Island). 
It also designated six new areas in the main Hawaiian Islands (i.e., terrestrial and marine habitat 
from 5 m [16.4 ft] inland from the shoreline extending seaward to the 200 m (656.2 ft) depth 
contour around Kaula, Niihau, Kauai, Oahu, Maui, Nui, and Hawaii). Only the marine portion of 
designated Hawaiian monk seal critical habitat, which includes the seafloor plus waters 10 m (33 
ft) above seafloor off the Main and Northwest Hawaiian Islands from depths of 80 to 200 m 
(262.5 to 656.2 ft), occurs near the action area and thus may be affected by the proposed action 
(Figure 3).  

In addition, certain areas have been excluded from the Hawaiian monk seal’s critical habitat 
because they are managed under and military Integrated Natural Resources Plans. These areas in 
the Hawaiian Islands include: 1) Marine Corps Base Hawaii, Oahu—a 500-yd (91 m) buffer 
zone in the waters surrounding the base and the Puuloa Training Facility on the Ewa coastal 
plain, Oahu; 2) Joint Base Pearl Harbor-Hickam, Oahu inclusive of Nimitz Beach, White Plains 
Beach, Naval Defensive Sea Area, Barbers Point Underwater Range, and Ewa Training 
Minefield; 3) Pacific Missile Range Facility, Kauai, Offshore Areas plus Kaula Island and the 
coastal and marine areas to the 33 ft (10-m) isobath surrounding the Island of Niihau; 4) 
Kingfisher Underwater Training area, off the northeast coast of Niihau; 5) Puuloa Underwater 
Training Range off Pearl Harbor, Oahu; and 6) Shallow Water Minefield Sonar Training Range, 
off the western coast of Kahoolawe in the Maui Nui area (NOAA, 2015c). 

The physical or biological features of the Hawaiian monk seal critical habitat that support the 
species’ life history needs include 1) Terrestrial areas and adjacent shallow, sheltered aquatic 
areas with characteristics preferred by monk seals for pupping and nursing 2) Marine areas from 
0 to 200 m in depth that support adequate prey quality and quantity for juvenile and adult monk 
seal foraging3) Significant areas used by monk seals for hauling out, resting, or molting 
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Figure 3. Map identifying designated critical habitat in the Northwest Hawaiian 
Islands and Main Hawaiian Islands for the endangered Hawaiian monk seal. 

As discussed earlier and later in Section 8.1 and Section 8.1.1, the only identified stressor that 
may adversely affect ESA listed species and/or critical habitat is SURTASS LFA sonar. 
However, nearly all of the critical habitat for the Hawaiian monk seal lies within the coastal 
standoff distance for SURTASS LFA sonar. A small area of the Hawaiian monk seal’s critical 
habitat at Penguin Bank extends beyond the 22-km (12-nmi) coastal standoff distance, but it is 
fully located within the existing Penguin Bank, Hawaiian Islands Humpback Whale NMS (OBIA 
16; See Table 5). Thus, the entire critical habitat is covered by some form of geographic 
mitigation which means it cannot be exposed to LFA sonar sounds greater than 180 dB re: 1 µPa 
(rms) (or lower in the OBIA, given the 1km buffer outside the perimeter of the OBIA). 
Nevertheless, LFA sonar (less than 180 dB re: 1 µPa (rms)) may affect marine areas with 
adequate prey quantity and quality on the external boundaries of the critical habitat.  

Based upon our discussion of LFA sonar on fishes described previously, we do not anticipate 
these stressors will adversely affect fish prey species in CH for the same reasons. In addition to 
fish, a range of invertebrates are reported to be sensitive to low-frequency (10 to 150 Hz) 
hydroacoustic disturbances induced by sound waves or other sources – e.g., jellyfish, 
crustaceans, arrow worms, octopus, and squid (Western Australian Department of Industry and 
Resources 2002; Albert 2011; Sole et al. 2016). This sensitivity overlaps the frequency range of 
SURTASS LFA sonar (100 to 500 Hz), indicating that some mobile invertebrates could perceive 
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SURTASS LFA sonar training and testing activities  (Western Australian Department of Industry 
and Resources 2002; Albert 2011; Sole et al. 2016). Available studies report responses to airgun 
shots as being limited to transient alarm responses such as tail-flicks (lobsters) or siphon closing 
(ascidians) (Western Australian Department of Industry and Resources 2002), although mortality 
of giant squid in the Bay of Biscay may have been linked to seismic airgun activity in the area 
(Guerra et al. 2004). In addition, at least some jellyfish species appear to experience acoustic 
trauma as the result of exposure to low frequency sonar at frequencies between 50 to 400 Hz and 
at received levels up to 175 dB re: 1 µPa (rms) (Sole et al. 2016).  

There are studies examining the effects of low frequency sounds on copepods, which are not 
direct prey of Hawaiian monk seals but may impact the monk seal’s food chain (Weijerman et al. 
2017). One study documented no significant effects to copepod density, recruitment, and 
mortality from low frequency sounds (Bennet et al. 1994). However, recent evidence indicates 
that seismic airgun arrays may lead to a significant reduction in zooplankton, including 
copepods. McCauley et al. (2017) found that the use of a single airgun lead to a decrease in 
zooplankton abundance by over 50 percent and a two- to three-fold increase in dead adult and 
larval zooplankton when compared to control scenarios. In addition, effects were found out to 
1.2 kilometers (0.6 nautical miles), the maximum distance to which the sonar equipment used in 
the study was able to detect changes in abundance. Richardson et al. (2017) scaled up the results 
of McCauley et al. (2017) to examine the effects of a hypothetical seismic survey on zooplankton 
off the coast of Australia. Based on their results, seismic surveys had a significant impact on the 
abundance of zooplankton within and near the seismic survey area, but such effects were short-
lived and minimized by ocean circulation. Nevertheless, it is important to note that there are 
substantial differences in the acoustic characteristics between low frequency, broadband 
impulsive sound from seismic airguns and continuous sound from SURTASS LFA sonar.  

Mooney et al. (2016) reported on the results of a behavioral study that showed one species of 
squid possessed optimal hearing in the range from 200 to 400 Hz, with responses to 80 Hz. 
Behavioral responses to sound stimuli included escape and predator avoidance behaviors. These 
responses included inking (which occurred at the lowest sound frequencies and highest sound 
levels), body color changes, and jetting) (Mooney et al. 2016). Common cuttlefish respond 
behaviorally to sounds below 1000 Hz (maximum sensitivities near 150 Hz), with escape 
responses (inking, jetting) observed between 80 and 300 Hz, sound levels above 140 dB re 1 ɛPa 
(rms), and particle acceleration of 0.01 msec-2; body pattern changes and fin movements were 
observed at exposures from 80 to 1000 Hz, sound pressure levels of 85 to 188 dB re 1 ɛPa (rms), 
and particle accelerations of 0 to 17.1 msec-2 (Samson et al. 2014).  

These studies and the studies mentioned in previous sections of this consultation indicate that 
exposure to low frequency sound such as LFA sonar, has limited potential to affect fishes and 
invertebrates. However, available evidence does not suggest low-frequency non-impulsive sound 
sources would typically be expected to cause mortality or physiological damage. Additionally, as 
indicated by Popper et al. (2014), the relative risk of a fish exhibiting a behavioral reaction in 
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response to low-frequency sonar is low, regardless of the distance from the sound source. 
Though squid and some other invertebrates appear to exhibit alarm responses and avoidance of 
sound sources, individuals would be expected to resume normal behaviors immediately after 
initial exposure. 

Since availability of prey species is the only physical or biological feature of Hawaiian monk 
seal critical habitat that could be impacted by LFA sonar, we conclude that the Navy’s operation 
of SURTASS LFA sonar in the action area for the period of August 2019 and ongoing for the 
reasonably foreseeable future is not likely to adversely affect designated Hawaiian monk seal 
critical habitat. Based on the evidence presented above, the potential effect of SURTASS LFA 
sonar training and testing activities on the abundance of prey species in Hawaiian monk seal 
critical habitat species is insignificant and would not likely affect the conservation value of the 
critical habitat. As such, we will not discuss Hawaiian monk seal critical habitat further in this 
consultation. 

5.6 Critical Habitat for the Main Hawaiian Islands Insular Distinct Population Segment of 
the False Killer whale 

Critical habitat designation for the Main Hawaiian Islands Insular DPS of false killer whale was 
published on July 24, 2018 (83 FR 35062). The rule designated waters from the 45-meter depth 
contour to the 3,200-meter depth contour around the main Hawaiian Islands from Niᾶihau east to 
Hawaii (Figure 4). This designation does not include most bays, harbors, or coastal in-water 
structures.  As shown in Figure 4, 14 areas were excluded from this critical habitat designation 
(one area, with two sites, for the Bureau of Ocean Energy Management and 13 areas requested 
by the Navy). These areas were omitted because it was determined that the benefits of exclusion 
outweigh the benefits of inclusion, and exclusion will not result in extinction of the species. 
Additionally, the Ewa Training Minefield and the Naval Defensive Sea Area are precluded from 
designation under section 4(a)(3) of the ESA because they are managed under the Joint Base 
Pearl Harbor-Hickam Integrated Natural Resource Management Plan that NMFS deems a benefit 
to the main Hawaiian Islands insular false killer whale. 

The designated critical habitat includes a single physical or biological feature essential for 
conservation of the species, island-associated marine habitat for the species with the following 
four characteristics that support that feature: 

¶ Adequate space for movement and use within shelf and slope habitat. 
¶ Prey species of sufficient quantity, quality, and availability to support individual growth, 

reproduction, and development, as well as overall population growth. 
¶ Waters free of pollutants of a type and amount harmful to MHI IFKWs. 
¶ Sound levels that would not significantly impair false killer whales’ use or occupancy.  
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Figure 4. Map identifying designated critical habitat for the Main Hawaiian Islands 
Insular Distinct Population Segment of the False Killer Whale 

The final rule to designate critical habitat identified several activities that may threaten the 
physical or biological features essential to conservation such that species management 
considerations or protections may be required. Major categories of activities included in the final 
rule were (1) in-water construction (including dredging); (2) energy development (including 
renewable energy projects); (3) activities that affect water quality; (4) aquaculture/mariculture; 
(5) fisheries; (6) environmental restoration and response activities (including responses to oil 
spills and vessel groundings, and marine debris clean-up activities); and (7) some military 
readiness activities.  

A large portion of the Main Hawaiian Island Insular false killer whale critical habitat is within 
the coastal standoff range for SURTASS LFA sonar activities. However, in areas of the waters 
surrounding the Main Hawaiian Islands, some of the critical habitat is beyond the costal standoff 
range (i.e., the coastal standoff range for SURTASS LFA (12 nmi (22 km)) sonar is located 
closer to shore than the seaward boundary of the critical habitat for the Main Hawaiian Island 
Insular false killer whale). In addition, part of the Coastal Zone Management Act (CZMA) 
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stipulations for SURTASS LFA sonar use in Hawaiian waters required the Navy to agree not to 
use SURTASS LFA sonar in state waters (out to 3 nmi) or within Penguin Bank to a water depth 
of 600 ft (183 m) and to limit ensonification within Hawaii state waters to 145 dB re: 1 ɛPa rms. 
This includes some of the critical habitat, but a portion of the critical habitat lies beyond, or in 
deeper waters than the CZMA boundaries and coastal standoff range (equating to approximately 
19,465.44 km2). As a result, less than 40 percent of the Main Hawaiian Island Insular false killer 
whale critical habitat has the potential to be exposed to SLs greater than 180 dB re: 1 µPa (rms).  

In addition to the information presented above, the Main Hawaiian Islands OBIA, which 
encompasses a large portion of false killer whale critical habitat outside of the coastal standoff 
range, and CZMA boundaries will be effective from November to April. During this time, SLs 
greater than 180 dB re: 1 µPa (rms) at 1 km from the Main Hawaiian Islands OBIA will not take 
place. As a result, less than 7,967 km2 of false killer whale critical habitat (equating to 17 percent 
of the critical habitat) could be exposed to SURTASS LFA sonar SLs greater than 180 dB re: 1 
µPa (rms) from November to April.  

In reviewing the physical or biological features associated with the Main Hawaiian Island Insular 
false killer whale, island-associated marine habitat, it was concluded that LFA sonar may affect 
the following two physical or biological features: 

¶ Marine areas with adequate prey quantity and quality; and  
¶ Sound levels that would not significantly impair false killer whales’ use or occupancy 

Main Hawaiian Island Insular False killer whale prey may include various tuna species, marlin 
species, jack species, mahi mahi, wahoo, moonfish, and squid (NMFS 2018d). Recent stomach 
content analysis from Main Hawaiian Island Insular False killer whales that stranded from 2010
2016 has detected seven genus of fish and four species of cephalopods. Of those, diamondback 
squid (Thysanoteuthis rhombus) were the most common prey item. As discussed in Section 5.5, 
SURTASS LFA sonar’s impact on fish and invertebrate prey species such as these will be 
insignificant.  

In the final rule designating Main Hawaiian Islands insular false killer whale critical habitat, 
NMFS describes how sound levels are an important attribute of the island-associated habitat that 
is essential to the Main Hawaiian Islands Insular false killer whales’ conservation. The rule states 
that it is important to consider “how chronic and persistent noise sources may alter the value of 
that habitat,” and that the “mere presence of noise, or even noise which might cause harassment 
of the species, does not necessarily result in adverse modification.” Regarding the characteristic 
specific to sound levels, the final rule to designate critical habitat defined these sound levels as 
those that inhibit Main Hawaiian Islands insular false killer whales’ “…ability to receive and 
interpret sound for the purposes of navigation, communication, and detection of predators and 
prey. Such noises are likely to be long lasting, continuous, and/or persistent in the marine 
environment and, either alone or added to other ambient noises, significantly raise local sound 
levels over a significant portion of an area” (83 FR 35062). The final biological report 
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developed in support of the final critical habitat rule discussed the complexity of analyzing how 
human activities may change an animal’s use of an area (NMFS 2018d). The biological report 
emphasized that “…the duration of the offending or masking noise will determine whether the 
effects or degradation to the habitat may be temporary or chronic, and whether such alterations 
to the soundscape may alter the conservation value of that habitat” (NMFS 2018d).  

To evaluate if effects of LFA sonar on Main Hawaiian Islands false killer whale critical habitat 
creates sound levels that would significantly impair false killer whales’ use or occupancy of the 
critical habitat we consider four main criteria presented in the final rule designating the critical 
habitat. This includes the degree to which the noise may impede the false killer whales’ ability to 
use the habitat for foraging, navigating, and communicating, or whether the noise sources may 
deter the population from using the habitat entirely (NMFS 2018d).  

As stated in Section 3, the SURTASS LFA sonar transmission hours represent a distribution 
across six activities that include: 

¶ Contractor crew proficiency training (80 hours per year) 

¶ Military crew (MILCREW) proficiency training (96 hours per year) 

¶ Participation in or support of Navy exercises (96 hours per year) 

¶ Vessel and equipment maintenance (64 hours per year) 

¶ Acoustic research testing (160 hours per year) 

¶ New SURTASS LFA sonar system testing (96 hours per year; would occur in year 5 and 
beyond) 

A subset of these activities could occur within designated critical habitat for Main Hawaiian 
Islands Insular false killer whale or result in sound that propagates into critical habitat. As shown 
in Table 2, the transmission hours from each of these activities will further be divided by the 
number of model areas the activity will occur in. In all, the annual estimated amount of 
SURTASS LFA sonar transmission hours that will occur in both the North and South Hawaii 
model areas totals to approximately 47 annual transmission hours from years 1 through 4 and 60 
annual transmission hours from years 5 through 7. In addition, as discussed above, only 40 
percent of the main Hawaiian Islands insular false killer whale critical habitat lies beyond the 
spatial extent of the coastal standoff range for SURTASS LFA sonar and the Hawaii CZMA 
boundaries for Penguin Bank, meaning that sound levels will be lower than 180 dB at the coastal 
standoff boundary, and increasingly lower moving closer towards shore. Also, from November 
to April only 17 percent of false killer whale critical habitat could be exposed to SLs exceeding 
180 dB re 1 ɛPa (rms) as a result of the Main Hawaiian Islands OBIA. Further, due to the low 
number of transmission hours within the geographic range for Main Hawaiian Islands Insular 
false killer whales, it is estimated that the 40 percent of critical habitat that could be exposed to 
sound levels above 180 dB re 1 ɛPa (rms) (during April to November) would only be exposed to 
these sounds for a short period of time. Further, due to the low number of transmission hours 
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within the geographic range for Main Hawaiian Islands Insular false killer whales, only a small 
number of the Main Hawaiian Islands Insular DPS false killer whales are estimated to be 
harassed by SURTASS LFA sonar activities. Table 8 and Table 9 show that only one individual 
will experience MMPA Level B harassment from SURTASS LFA sonar activities per year. Due 
to the ephemeral exposures of LFA sonar on Main Hawaiian Islands Insular false killer whale 
critical habitat and the low number of annual takes of false killer whales throughout the entire 
action area, there is a discountable possibility that one of these annual takes will occur within 
designated critical habitat. As a result, LFA sonar impacts on Main Hawaiian Islands Insular 
false killer whale critical habitat is expected to be temporary with little potential for it to impact 
Main Hawaiian Islands Insular false killer whales within the critical habitat itself. As a result, 
SURTASS LFA sonar is not considered a chronic and persistent noise threat for Main Hawaiian 
Islands Insular false killer whale critical habitat. 

Last, false killer whales are mid-frequency specialists. The general hearing sensitivity of false 
killer whales range between 2 to 115 kHz, with best sensitivity found between 16 and 24 kHz, 
and their echolocation clicks are centered around 40 kHz (Kloepper et al., 2010; Yuen et al., 
2005; Thomas et al. 1988). Therefore, the frequencies produced by SURTASS LFA sonar are 
outside the general hearing range of false killer whales and are additionally well below their 
frequencies of best hearing sensitivity and echolocation.   

In all, we conclude that the Main Hawaiian Islands Insular false killer whale critical habitat will 
not be adversely affected by the proposed action. This is due to the short duration of the potential 
exposure, the reduced area for potential exposure to occur (due to geographic mitigation), the 
expected minor effects to prey species, the primary hearing frequency of false killer whales, and 
low number of takes estimated for Main Hawaiian Island false killer whales. Due to these 
reasons, we expect that the effects would be insignificant, and would not affect the conservation 
value of the critical habitat. As a result, we conclude that the Navy’s operation of SURTASS 
LFA sonar in the action area for the period of August 2019 and ongoing for the reasonably 
foreseeable future is not likely to adversely affect designated Main Hawaiian Island Insular false 
killer whale critical habitat. As such, we will not discuss Main Hawaiian Island Insular false 
killer whale critical habitat further in this consultation. 

6 STATUS OF ENDANGERED SPECIES ACT-LISTED SPECIES LIKELY TO BE 

ADVERSELY AFFECTED BY THE PROPOSED ACTION 
This section examines the status of each species that would be affected by the proposed action. 
The status includes the existing level of risk that the ESA-listed species face, based on 
parameters considered in documents such as recovery plans, status reviews, and listing decisions. 
The species status section helps to inform the description of the species’ current “reproduction, 
numbers, or distribution,” which is part of the jeopardy determination as described in 50 C.F.R. 
§402.02. More detailed information on the status and trends of these ESA-listed species, and 
their biology and ecology can be found in the listing regulations and critical habitat designations 
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published in the Federal Register, status reviews, recovery plans, and on these NMFS Web sites: 
https://www.fisheries.noaa.gov/protecting-marine-life. No designated critical habitat is likely to 
be adversely affected during SURTASS LFA sonar training and testing operations.  

Table 12. Threatened and endangered species that are likely to be affected by the 
Navy’s proposed SURTASS LFA activities.  

Species ESA Status Critical Habitat Recovery Plan 

Marine Mammals – Cetaceans 

Blue Whale (Balaenoptera musculus) E – 35 FR 18319 -- -- 07/1998 

Fin Whale (Balaenoptera physalus) E – 35 FR 18319 -- -- 75 FR 47538 

Gray Whale (Eschrichtius robustus) Western 
North Pacific Population 

E – 35 FR 18319 -- -- -- -- 

Humpback Whale (Megaptera 
novaeangliae) – Western North Pacific DPS 

E – 81 FR 62259 -- -- 11/1991 

North Pacific Right Whale  
(Eubalaena japonica) 

E – 73 FR 12024 73 FR 19000 78 FR 34347 
06/2013 

Sei Whale (Balaenoptera borealis) E – 35 FR 18319 -- -- 12/2011 

False Killer Whale (Pseudorca crassidens) – 
Main Hawaiian Islands Insular DPS 

E – 77 FR 70915 83 FR 35062 -- -- 

Sperm Whale (Physeter macrocephalus) E – 35 FR 18319 -- -- 75 FR 81584 
12/2010 

Marine Mammals – Pinnipeds 

Hawaiian Monk Seal (Neomonachus 
schauinslandi) 

E – 41 FR 51611 80 FR 50925 72 FR 46966 
2007 

Spotted Seal (Phoca largha) – Southern DPS T – 75 FR 65239 -- -- -- -- 

Steller Sea Lion (Eumetopias jubatus) – 
Western DPS 

E – 55 FR 49204 58 FR 45269 73 FR 11872 
2008 

Sea Turtles 

Green Turtle (Chelonia mydas) – Central 
North Pacific DPS 

T – 81 FR 20057 -- -- 63 FR 28359 

Green Turtle (Chelonia mydas) – East 
Indian-West Pacific DPS 

T – 81 FR 20057 -- -- -- -- 

Green Turtle (Chelonia mydas) – North 
Indian DPS 

T – 81 FR 20057 -- -- -- -- 

Green Turtle (Chelonia mydas) – Central 
West Pacific DPS 

E – 81 FR 20057 -- -- 63 FR 28359 

Hawksbill Turtle (Eretmochelys imbricata) E – 35 FR 8491 63 FR 46693 57 FR 38818 

https://www.fisheries.noaa.gov/protecting-marine-life
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr35-18319.pdf
http://www.nmfs.noaa.gov/pr/pdfs/recovery/whale_blue.pdf
http://www.nmfs.noaa.gov/pr/pdfs/fr/fr35-18319.pdf
http://www.gpo.gov/fdsys/granule/FR-2010-08-06/2010-19475/content-detail.html
https://www.gpo.gov/fdsys/pkg/FR-1970-12-02/pdf/FR-1970-12-02.pdf#page=11
https://federalregister.gov/a/2016-21276
https://repository.library.noaa.gov/view/noaa/15993
https://www.federalregister.gov/documents/2008/03/06/E8-4376/endangered-and-threatened-species-endangered-status-for-north-pacific-and-north-atlantic-right
https://www.federalregister.gov/documents/2008/04/08/E8-7233/endangered-and-threatened-species-designation-of-critical-habitat-for-north-pacific-right-whale
https://www.federalregister.gov/articles/2013/06/07/2013-13527/recovery-plan-for-the-north-pacific-right-whale-endangered-and-threatened-species
https://www.gpo.gov/fdsys/pkg/FR-1970-12-02/pdf/FR-1970-12-02.pdf#page=11
https://repository.library.noaa.gov/view/noaa/15977
https://www.federalregister.gov/articles/2012/11/28/2012-28766/endangered-and-threatened-wildlife-and-plants-endangered-status-for-the-main-hawaiian-islands
https://www.federalregister.gov/documents/2010/12/28/2010-32692/endangered-and-threatened-species-recovery-plan-for-the-sperm-whale
https://www.federalregister.gov/articles/2007/08/22/E7-16600/endangered-and-threatened-species-recovery-plans
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Species ESA Status Critical Habitat Recovery Plan 

08/1992 – U.S. 
Caribbean, Atlantic, 
and Gulf of Mexico 
63 FR 28359 
05/1998 – U.S. Pacific 

Leatherback Turtle (Dermochelys coriacea) E – 35 FR 8491 44 FR 17710 and 
77 FR 4170 

10/1991 – U.S. 
Caribbean, Atlantic, 
and Gulf of Mexico 
63 FR 28359 
05/1998 – U.S. Pacific 

Loggerhead Turtle (Caretta caretta) – North 
Indian Ocean DPS 

E – 76 FR 58868 -- -- -- -- 

Loggerhead Turtle (Caretta caretta) – North 
Pacific Ocean DPS 

E – 76 FR 58868 -- -- 63 FR 28359 

Olive Ridley Turtle (Lepidochelys olivacea) 
All Populations Except Mexico’s Pacific 
Coast Breeding Colonies 

T – 43 FR 32800 -- -- -- -- 

 

6.1 Blue Whale 

The blue whale is a widely distributed baleen whale found in all major oceans (Figure 5). Blue 
whales are the largest animal on earth and distinguishable from other whales by a long-body and 
comparatively slender shape, a broad, flat “rostrum” when viewed from above, proportionally 
smaller dorsal fin, and are a mottled gray color that appears light blue when seen through the 
water. Most experts recognize at least three subspecies of blue whale, B. m. musculus, which 
occurs in the Northern Hemisphere, B. m. intermedia, which occurs in the Southern Ocean, and 
B. m. brevicauda, a pygmy species found in the Indian Ocean and South Pacific Ocean. The blue 
whale was originally listed as endangered on December 2, 1970 (Table 12). 

Information available from the recovery plan (NMFS 1998), recent stock assessment reports 
(Muto et al. 2017; Hayes et al. 2018; Carretta et al. 2019), and status review (COSEWIC 2002) 
were used to summarize the life history, population dynamics, and status of the species as 
follows. 
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Figure 5. Map identifying the range of the endangered blue whale. 

Life History 

The average life span of blue whales is 80 to 90 years. They have a gestation period of ten to 
twelve months, and calves nurse for six to seven months. Blue whales reach sexual maturity 
between five and fifteen years of age with an average calving interval of two to three years. They 
winter at low latitudes, where they mate, calve and nurse, and summer at high latitudes, where 
they feed. Blue whales forage almost exclusively on krill and can eat approximately 3,600 kg 
(7,936.6 lb) daily. Feeding aggregations are often found at the continental shelf edge, where 
upwelling produces concentrations of krill at depths of 90 to 120 m (295.3 to 393.7 ft). 

Population Dynamics 

The following is a discussion of the species’ population and its variance over time. This section 
includes abundance, population growth rate, genetic diversity, and spatial distribution as it 
relates to the blue whale. 

The global, pre-exploitation estimate for blue whales is approximately 181,200 (IWC 2007). 
Current estimates indicate approximately 5,000 to 12,000 blue whales globally (IWC 2007). 
Blue whales are separated into populations by ocean basin in the North Atlantic Ocean, North 
Pacific Ocean, and Southern Hemisphere. There are three stocks of blue whales designated in 
U.S. waters: the Eastern North Pacific Ocean (current best estimate N=1,647, Nmin=1,551; 
(VanBlaricom et al. 1993)), Central North Pacific Ocean (N=81, Nmin=38), and Western North 
Atlantic Ocean (N=400 to 600, Nmin=440). In the Southern Hemisphere, the latest abundance 
estimate for Antarctic blue whales is 2,280 individuals in 1997/1998 (95 percent confidence 
intervals 1,160 to 4,500 (Branch 2007). While no rangewide estimate for pygmy blue whales 
exists (Thomas et al. 2016), the latest estimate for pygmy blue whales off the west coast of 
Australia is 662 to 1,559 individuals based on passive acoustic monitoring (McCauley and 
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Jenner 2010a), or 712 to 1,754 individuals based on photographic mark-recapture (Jenner et al. 
2008). 

Current estimates indicate a growth rate of just under three percent per year for the eastern North 
Pacific stock (Calambokidis et al. 2009). An overall population growth rate for the species or 
growth rates for the two other individual U.S. stocks are not available at this time. In the 
Southern Hemisphere, population growth estimates are available only for Antarctic blue whales, 
which estimate a population growth rate of 8.2 percent per year (95 percent confidence interval 
1.6 to 14.8 percent) (Branch 2007). 

Little genetic data exist on blue whales globally. Data from Australia indicates that at least 
populations in this region experienced a recent genetic bottleneck, likely the result of commercial 
whaling, although genetic diversity levels appear to be similar to other, non-threatened mammal 
species (Attard et al. 2010). Consistent with this, data from Antarctica also demonstrate this 
bottleneck but high haplotype diversity, which may be a consequence of the recent timing of the 
bottleneck and blue whales long lifespan (Sremba et al. 2012). Data on genetic diversity of blue 
whales in the Northern Hemisphere are currently unavailable. However, genetic diversity 
information for similar cetacean population sizes can be applied. Stocks that have a total 
population size of 2,000 to 2,500 individuals or greater provide for maintenance of genetic 
diversity resulting in long-term persistence and protection from substantial environmental 
variance and catastrophes. Stocks that have a total population of 500 individuals or less may be 
at a greater risk of extinction due to genetic risks resulting from inbreeding. Stock population at 
low densities (less than 100) are more likely to suffer from the ‘Allee’ effect, where inbreeding 
and the heightened difficulty of finding mates reduces the population growth rate in proportion 
with reducing density. 

In general, distribution is driven largely by food requirements; blue whales are more likely to 
occur in waters with dense concentrations of their primary food source, krill. While they can be 
found in coastal waters, they are thought to prefer waters further offshore (Figure 5). In the North 
Atlantic Ocean, the blue whale range extends from the subtropics to the Greenland Sea. They are 
most frequently sighted in waters of eastern Canada with a majority of sightings taking place in 
the Gulf of St. Lawrence. In the North Pacific Ocean, blue whales range from Kamchatka to 
southern Japan in the west and from the Gulf of Alaska and California to Costa Rica in the east. 
They primarily occur off the Aleutian Islands and the Bering Sea. In the northern Indian Ocean, 
there is a “resident” population of blue whales with sightings being reported from the Gulf of 
Aden, Persian Gulf, Arabian Sea, and across the Bay of Bengal to Burma and the Strait of 
Malacca. In the Southern Hemisphere, distributions of subspecies can be segregated. The 
subspecies B. m. intermedia occurs in relatively high latitudes south of the “Antarctic 
Convergence” (located between 48 and 61° South latitude) and close to the ice edge. The 
subspecies B. m. brevicauda is typically distributed north of the Antarctic Convergence. 
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Vocalization and Hearing 

Blue whales produce prolonged low-frequency vocalizations that include moans in the range 
from 12.5 to 400 Hz, with dominant frequencies from 16 to 25 Hz, and songs that span 
frequencies from 16 to 60 Hz that last up to 36 seconds repeated every one to two minutes (see 
Mcdonald et al. 1995). Berchok et al. (2006b) examined vocalizations of St. Lawrence blue 
whales and found mean peak frequencies ranging from 17 to 78.7 Hz. Reported SLs are 180 to 
188 dB re: 1 µPa, but may reach  195 dB re: 1 µPa (Aburto et al. 1997; Ketten 1998; McDonald 
et al. 2001a; Clark and Gagnon 2004). Samaran et al. (2010) estimated Antarctic blue whale calls 
in the Indian Ocean at 179 ± 5 dB re: 1 µPa (rms) at 1 m in the 17 to 30 Hz range and  pygmy 
blue whale calls at 175 ± 1 dB re: 1 µPa (rms) at 1 m in the 17 to 50 Hz range. 

As with other baleen whale vocalizations, blue whale vocalization function is unknown, although 
numerous hypotheses exist (maintaining spacing between individuals, recognition, socialization, 
navigation, contextual information transmission, and location of prey resources) (Payne and 
Webb. 1971; Thompson et al. 1992; Edds-Walton 1997). Intense bouts of long, patterned sounds 
are common from fall through spring in low latitudes, but these also occur less frequently while 
in summer high-latitude feeding areas. Short, rapid sequences of 30 to 90 Hz calls are associated 
with socialization and may be displays by males based upon call seasonality and structure. The 
low frequency sounds produced by blue whales can, in theory, travel long distances, and it is 
possible that such long distance communication occurs (Payne and Webb. 1971; Edds-Walton 
1997). The long-range sounds may also be used for echolocation in orientation or navigation 
(Tyack 1999). 

Cetaceans have an auditory anatomy that follows the basic mammalian pattern, with some 
modifications to adapt to the demands of hearing in the sea. The typical mammalian ear is 
divided into the outer ear, middle ear, and inner ear. The outer ear is separated from the inner ear 
by the tympanic membrane, or eardrum. In terrestrial mammals, the outer ear, eardrum, and 
middle ear function to transmit airborne sound to the inner ear, where the sound is detected in a 
fluid. Since cetaceans already live in a fluid medium, they do not require this matching, and thus 
do not have an air-filled external ear canal. The inner ear is where sound energy is converted into 
neural signals that are transmitted to the central nervous system via the auditory nerve. Acoustic 
energy causes the basilar membrane in the cochlea to vibrate. Sensory cells at different positions 
along the basilar membrane are excited by different frequencies of sound (Tyack 1999). Baleen 
whales have inner ears that appear to be specialized for low frequency hearing. In a study of the 
morphology of the mysticete auditory apparatus, Ketten (1997a) hypothesized that large 
mysticetes have acute infrasonic hearing. 

Blue whale vocalizations tend to be long (greater than 20 seconds), low frequency (less than 100 
Hz) signals (Thomson and Richardson 1995b), with a range of 12 to 400 Hz and dominant 
energy in the infrasonic range of 12 to 25 Hz (Ketten 1998; McDonald et al. 2001b; Mellinger 
and Clark 2003). Vocalizations are predominantly songs and calls. Blue whale calls have high 
acoustic energy, with reports of 186 to 188 dB re: 1 µPa (rms) at 1m (Cummings and Thompson 
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1971b; McDonald et al. 2001b) and 195 dB re: 1 µPa (rms) at 1m (Aburto et al. 1997) SLs. Calls 
are short-duration sounds (two to five seconds) that are transient and frequency-modulated, 
having a higher frequency range and shorter duration than song units and often sweeping down 
in frequency (80 to 30 Hz), with seasonally variable occurrence. 

Blue whale songs consist of repetitively patterned vocalizations produced over time spans of 
minutes to hours or even days (Cummings and Thompson 1971b; McDonald et al. 2001b). The 
songs are divided into pulsed/tonal units, which are continuous segments of sound, and phrases, 
repeated in combinations of one to five units (Payne and Mcvay 1971; Mellinger and Clark 
2003). Songs can be detected for hundreds, and even thousands of kilometers (Stafford et al. 
1998), and have only been attributed to males (McDonald et al. 2001b; Oleson et al. 2007a). 
Worldwide, songs are showing a downward shift in frequency (Mcdonald et al. 2009). For 
example, a comparison of recording from November 2003 and November 1964 and 1965 reveals 
a long-term shift in the frequency of blue whale calling near San Nicolas Island. In 2003, the 
spectral energy peak was 16 Hz compared to approximately 22.5 Hz in 1964 and 1965, 
illustrating a more than 30 percent shift in call frequency over four decades (McDonald et al. 
2006b). McDonald et al. (2009) observed a 31 percent downward frequency shift in blue whale 
calls off the coast of California, and also noted lower frequencies in seven of the world’s ten 
known blue whale songs originating in the Atlantic, Pacific, Southern, and Indian Oceans. Many 
possible explanations for the shifts exist but none have emerged as the probable cause. 

Although general characteristics of blue whale calls are shared in distinct regions (Thompson et 
al. 1996; McDonald et al. 2001b; Mellinger and Clark 2003; Rankin et al. 2005), some 
variability appears to exist among different geographic areas (Rivers 1997). Sounds in the North 
Atlantic Ocean have been confirmed to have different characteristics (i.e., frequency, duration, 
and repetition) than those recorded in other parts of the world (Mellinger and Clark 2003; 
Berchok et al. 2006a). Clear differences in call structure suggestive of separate populations for 
the western and eastern regions of the North Pacific Ocean have also been reported (Stafford et 
al. 2001b); however, some overlap in calls from the geographically distinct regions have been 
observed, indicating that the whales may have the ability to mimic calls (Stafford and Moore 
2005). 

In Southern California, blue whales produce two predominant call types: Type B and D. B calls 
are stereotypic of blue whale population found in the eastern North Pacific (McDonald et al. 
2006b) and are produced exclusively by males and associated with mating behavior (Oleson et 
al. 2007a). These calls have long durations (20 seconds) and low frequencies (10 to 100 Hz); 
they are produced either as repetitive sequences (song) or as singular calls. The B call has a set 
of harmonic tonals, and may be paired with a pulsed Type A call. Blue whale D calls are down-
swept in frequency (100 to 40 Hz) with duration of several seconds. These calls are similar 
worldwide and are associated with feeding animals; they may be produced as call-counter-call 
between multiple animals (Oleson et al. 2007b). In the SOCAL Range Complex region, D call 
are produced in highest numbers during the late spring and early summer, and in diminished 
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numbers during the fall, when A-B song dominates blue whale calling (Oleson et al. 2007c; 
Hildebrand et al. 2011; Hildebrand et al. 2012). 

Calling rates of blue whales tend to vary based on feeding behaviour. Stafford et al. (2005) 
recorded the highest calling rates when blue whale prey was closest to the surface during its 
vertical migration. Wiggins et al. (2005) reported the same trend of reduced vocalization during 
daytime foraging followed by an increase at dusk as prey moved up into the water column and 
dispersed. Blue whales make seasonal migrations to areas of high productivity to feed, and 
vocalize less at the feeding grounds then during migration (Burtenshaw et al. 2004). Oleson et al. 
(2007c) reported higher calling rates in shallow diving (less than 30 m [100 ft] whales, while 
deeper diving whales (greater than 50 m [165 ft]) were likely feeding and calling less. 

Direct studies of blue whale hearing have not been conducted, but it assumed that blue whales 
can hear the same frequencies that they produce (low frequency) and are likely most sensitive to 
this frequency range (Richardson et al. 1995g; Ketten 1997b). Based on vocalizations and 
anatomy, blue whales are assumed to predominantly hear low-frequency sounds below 400 Hz 
(Croll et al. 2001b; Stafford and Moore 2005; Oleson et al. 2007c). In terms of functional 
hearing capability, blue whales belong to the low frequency group, which have a hearing range 
of 7 Hz to 22 kHz (Southall et al. 2007b). 

Status 

The blue whale is endangered as a result of past commercial whaling. In the North Atlantic 
Ocean, at least 11,000 blue whales were killed from the late nineteenth to mid-20th centuries. In 
the North Pacific, at least 9,500 whales were killed between 1910 and 1965. Commercial 
whaling no longer occurs, but blue whales are threatened by ship strikes, entanglement in fishing 
gear, pollution, harassment including due to whale watching, and reduced prey abundance and 
habitat degradation due to climate change. Because populations appear to be increasing in size, 
the species appears to be somewhat resilient to current threats; however, the species has not 
recovered to pre-exploitation levels. 

Critical Habitat 

No critical habitat has been designated for the blue whale. 

Recovery Goals 

See the 1998 Final Recovery Plan for the Blue Whale for complete downlisting/delisting criteria 
for each of the following recovery plan goals: 

1. Determine stock structure of blue whale populations occurring in U.S. waters and 
elsewhere. 

2. Estimate the size and monitor trends in abundance of blue whale populations. 
3. Identify and protect habitat essential to the survival and recovery of blue whale 

populations. 
4. Reduce or eliminate human-caused injury and mortality of blue whales. 
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5. Minimize detrimental effects of directed vessel interactions with blue whales. 
6. Maximize efforts to acquire scientific information from dead stranded, and entangled 

blue whales. 
7. Coordinate state, federal, and international efforts to implement recovery actions for blue 

whales. 
8. Establish criteria for deciding whether to delist or downlist blue whales. 

6.2 Fin Whale 

The fin whale is a large, widely distributed baleen whale found in all major oceans and 
comprised of three subspecies: B. p. physalus in the Northern Hemisphere, and B. p. quoyi and B. 
p. patachaonica (a pygmy form) in the Southern Hemisphere (Figure 6). 

 
Figure 6. Map identifying the range of the endangered fin whale. 

Fin whales are distinguishable from other whales by a sleek, streamlined body, with a V-shaped 
head, a tall falcate dorsal fin, and a distinctive color pattern of a black or dark brownish-gray 
body and sides with a white ventral surface. The lower jaw is gray or black on the left side and 
creamy white on the right side. The fin whale was originally listed as endangered on December 
2, 1970 (Table 12). 

Information available from the recovery plan (NMFS 2010c), recent stock assessment reports 
(Muto et al. 2017; Hayes et al. 2018; Carretta et al. 2019), and status review (NMFS 2011a) were 
used to summarize the life history, population dynamics and status of the species as follows. 

Life History 

Fin whales can live, on average, 80 to 90 years. They have a gestation period of less than one 
year, and calves nurse for six to seven months. Sexual maturity is reached between six and ten 
years of age with an average calving interval of two to three years. They mostly inhabit deep, 
offshore waters of all major oceans. They winter at low latitudes, where they calve and nurse, 
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and summer at high latitudes, where they feed, although some fin whales appear to be residential 
to certain areas. Fin whales eat pelagic crustaceans (mainly euphausiids or krill) and schooling 
fish such as capelin, herring, and sand lice. 

Population Dynamics 

The following is a discussion of the species’ population and its variance over time. This section 
includes abundance, population growth rate, genetic diversity, and spatial distribution as it 
relates to the fin whale. 

The pre-exploitation estimate for the fin whale population in the North Pacific Ocean was 42,000 
to 45,000 (Ohsumi and Wada 1974). In the North Atlantic Ocean, at least 55,000 fin whales were 
killed between 1910 and 1989. Approximately 704,000 fin whales were killed in the Southern 
Hemisphere from 1904 to 1975. Of the three to seven stocks in the North Atlantic Ocean 
(approximately 50,000 individuals), one occurs in U.S. waters, where the best estimate of 
abundance is 1,618 individuals (Nmin=1,234); however, this may be an underrepresentation as the 
entire range of stock was not surveyed (Palka 2012). There are three stocks in U.S. Pacific Ocean 
waters: Northeast Pacific [minimum 1,368 individuals], Hawaii (approximately 58 individuals 
[Nmin=27]) and California/Oregon/Washington (approximately 9,029 [Nmin=8,127] individuals) 
(Nadeem et al. 2016) . The IWC also recognizes the China Sea stock of fin whales, found in the 
Northwest Pacific Ocean, which currently lacks an abundance estimate (Reilly et al. 2013). 
Abundance data for the Southern Hemisphere stock are limited; however, there were assumed to 
be somewhat more than 15,000 in 1983 (Thomas et al. 2016). 

Current estimates indicate approximately 10,000 fin whales in U.S. Pacific Ocean waters, with 
an annual growth rate of 4.8 percent in the Northeast Pacific stock and a stable population 
abundance in the California/Oregon/Washington stock (Nadeem et al. 2016). Overall population 
growth rates and total abundance estimates for the Hawaii stock, China Sea stock, western North 
Atlantic stock, and Southern Hemisphere fin whales are not available at this time. 

Archer et al. (2013) recently examined the genetic structure and diversity of fin whales globally. 
Full sequencing of the mitochondrial DNA genome for 154 fin whales sampled in the North 
Atlantic Ocean, North Pacific Ocean, and Southern Hemisphere, resulted in 136 haplotypes, 
none of which were shared among ocean basins suggesting differentiation at least at this 
geographic scale. However, North Atlantic fin whales appear to be more closely related to the 
Southern Hemisphere population, as compared to fin whales in the North Pacific Ocean, which 
may indicate a revision of the subspecies delineations is warranted. Generally speaking, 
haplotype diversity was found to be high both within oceans basins, and across. Such high 
genetic diversity and lack of differentiation within ocean basins may indicate that despite some 
population’s having small abundance estimates, the species may persist long-term and be 
somewhat protected from substantial environmental variance and catastrophes. 

There are over 100,000 fin whales worldwide, occurring primarily in the North Atlantic Ocean, 
North Pacific Ocean, and Southern Hemisphere where they appear to be reproductively isolated. 
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The availability of prey, sand lice in particular, is thought to have had a strong influence on the 
distribution and movements of fin whales. 

Vocalization and Hearing 

Fin whales produce a variety of low frequency sounds in the 10 to 200 Hz range (Watkins 
1981b; Watkins et al. 1987; Edds 1988; Thompson et al. 1992). Typical vocalization are long, 
patterned pulses of short duration (0.5 to 2 seconds) in the 18 to 35 Hz range, but only males are 
known to produce these (Patterson and Hamilton 1964; Clark et al. 2002). Richardson et al. 
(1995g) reported the most common sound as a one second vocalization of about 20 Hz, occurring 
in short series during spring, summer, and fall, and in repeated stereotyped patterns in winter. Au 
(Au and Green 2000b) reported monas of 14 to 118 Hz, with a dominant frequency of 20 Hz, 
tonal vocalizations of 34 to 150 Hz, and songs of 17 to 25 Hz (Watkins 1981b; Edds 1988; 
Cummings and Thompson 1994). SLs for fin whale vocalizations are 140 to 200 dB re: 1 µPa 
(rms) at 1m (as compiled by Erbe 2002b; see also Clark and Gagnon 2004). The source depth of 
calling fin whales has been reported to be about 50 m (164 ft) (Watkins et al. 1987). 

Although their function is still in doubt, low frequency fin whale vocalizations travel over long 
distances and may aid in long distance communication (Payne and Webb. 1971; Edds-Walton 
1997). During the breeding season, fin whales produce pulses in a regular repeating pattern, 
which have been proposed to be mating displays similar to those of humpback whales (Croll et 
al. 2002). These vocal bouts last for a day or longer (Tyack 1999). 

The inner ear is where sound energy is converted into neural signals that are transmitted to the 
central nervous system via the auditory nerve. Acoustic energy causes the basilar membrane in 
the cochlea to vibrate. Sensory cells at different positions along the basilar membrane are excited 
by different frequencies of sound (Tyack 1999). Baleen whales have inner ears that appear to be 
specialized for low frequency hearing. In a study of the morphology of the mysticete auditory 
apparatus, Ketten (1997a) hypothesized that large mysticetes have acute infrasonic hearing. In a 
study using computer tomography scans of a calf fin whale skull, Cranford and Krysl (2015) 
found sensitivity to a broad range of frequencies between ten and 12 kHz and a maximum 
sensitivity to sounds in the one to two kHz range. 

Direct studies of fin whale hearing have not been conducted, but it is assumed that fin whales can 
hear the same frequencies that they produce (low) and are likely most sensitive to this frequency 
range (Richardson et al. 1995g; Ketten 1997b). 

Fin whales produce a variety of low frequency (less than 1 kHz) sounds, but the most typically 
recorded is a 20 Hz pulse lasting about one second, and reaching SLs of 189 ±4 dB re: 1 µPa 
(rms) at 1m (Watkins 1981b; Watkins et al. 1987; Edds 1988; Richardson et al. 1995g; Charif et 
al. 2002; Clark et al. 2002; Sirovic et al. 2007). These pulses frequently occur in long sequenced 
patterns, are down swept (e.g., 23 to 18 Hz), and can be repeated over the course of many hours 
(Watkins et al. 1987). In temperate waters, intense bouts of these patterned sounds are very 
common from fall through spring, but also occur to a lesser extent during the summer in high 
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latitude feeding areas (Clarke and Charif 1998). The seasonality and stereotype nature of these 
vocal sequences suggest that they are male reproductive displays (Watkins 1981b; Watkins et al. 
1987); a notion further supported by recent data linking these vocalizations to male fin whales 
only (Croll et al. 2002). In Southern California, the 20 Hz pulses are the dominant fin whale call 
type associated both with call-counter-call between multiple animals and with singing (U.S. 
Navy 2010; U.S. Navy 2012). An additional fin whale sound, the 40 Hz call described by 
Watkins (1981b), was also frequently recorded, although these calls are not as common as the 20 
Hz fin whale pulses. Seasonality of the 40 Hz calls differed from the 20 Hz calls, since 40 Hz 
calls were more prominent in the spring, as observed at other sites across the northeast Pacific 
Ocean (Sirovic et al. 2012). SLs of Eastern Pacific Ocean fin whale 20 Hz calls has been 
reported as 189 ± 5.8 dB re: 1 µPa (rms) at 1 m (Weirathmueller et al. 2013). Although acoustic 
recordings of fin whales from many diverse regions show close adherence to the typical 20 Hz 
bandwidth and sequencing when performing these vocalizations, there have been slight 
differences in the pulse patterns, indicative of some geographic variation (Watkins et al. 1987; 
Thompson et al. 1992). 

Responses to conspecific sounds have been demonstrated in a number of mysticetes, and there is 
no reason to believe that fin whales do not communicate similarly (Edds-Walton 1997). The low 
frequency sounds produced by fin whales have the potential to travel over long distances, and it 
is possible that long distance communication occurs in fin whales (Payne and Webb. 1971; Edds-
Walton 1997). Also, there is speculation that the sounds may function for long range 
echolocation of large-scale geographic targets such as seamounts, which might be used for 
orientation and navigation (Tyack 1999). 

Although no studies have directly measured the sound sensitivity of fin whales, experts assume 
that fin whales are able to receive sound signals in roughly the same frequencies as the signals 
they produce. This suggests fin whales, like other baleen whales, are more likely to have their 
best hearing capacities at low frequencies, including frequencies lower than those of normal 
human hearing, rather than mid- to high-frequencies (Ketten 1997b). Several fin whales were 
tagged during the Southern California Behavioral Response Study (SOCAL BRS) 2010 and no 
obvious responses to a mid-frequency sound source were detected by the visual observers or in 
the initial tag analysis (Southall et al. 2011a). Results of studies on blue whales (Southall et al. 
2011a; Goldbogen et al. 2013b), which have similar auditory physiology compared to fin whales, 
indicate that some individuals hear some sounds in the mid-frequency range and exhibit 
behavioral responses to sounds in this range depending on received level and context, In terms of 
functional hearing capability fin whales belong to the low-frequency group, which have a 
hearing range of 7 Hz to 22 kHz (Southall et al. 2007b). 

Status 

The fin whale is endangered as a result of past commercial whaling. Prior to commercial 
whaling, hundreds of thousands of fin whales existed. Fin whales may be killed under 
“aboriginal subsistence whaling” in Greenland, under Japan’s scientific whaling program, and 
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Iceland’s formal objection to the International Whaling Commission’s ban on commercial 
whaling. Additional threats include ship strikes, reduced prey availability due to overfishing or 
climate change, and noise. The species’ overall large population size may provide some 
resilience to current threats, but trends are largely unknown. 

Critical Habitat 

No critical habitat has been designated for the fin whale. 

Recovery Goals 

See the 2010 Final Recovery Plan for the fin whale for complete downlisting/delisting criteria for 
both of the following recovery goals: 

1. Achieve sufficient and viable population in all ocean basins. 
2. Ensure significant threats are addressed. 

6.3 Gray Whale – Western North Pacific Population 

The gray whale is a baleen whale and the only species in the family Eschrichtiidae. There are 
two isolated geographic distributions of gray whales in the North Pacific Ocean: the Eastern 
North Pacific stock, found along the west coast of North America, and the Western North Pacific 
or “Korean” stock, found along the coast of eastern Asia (Figure 7). 

Gray whales are distinguishable from other whales by a mottled gray body, small eyes located 
near the corners of their mouth, no dorsal fin, broad, paddle-shaped pectoral fins and a dorsal 
hump with a series of eight to fourteen small bumps known as “knuckles”. The gray whale was 
originally listed as endangered on December 2, 1970. The Eastern North Pacific stock was 
officially delisted on June 16, 1994 when it reached pre-exploitation numbers. The Western 
North Pacific population of gray whales remained listed as endangered (Table 12). 

Information available from the recent stock assessment reports (Carretta et al. 2016; Muto et al. 
2016; Waring et al. 2016b) were used to summarize the life history, population dynamics and 
status of the species as follows. 
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Figure 7. Map identifying the range of the endangered North Pacific gray whale. 

Life History 

The average life span of gray whales is unknown but it is thought to be as long as 80 years. They 
have a gestation period of twelve to thirteen months, and calves nurse for seven to eight months. 
Sexual maturity is reached between six and 12 years of age with an average calving interval of 
two to four years (Weller et al. 2009). Gray whales mostly inhabit shallow coastal waters in the 
North Pacific Ocean. Some Western North Pacific gray whales winter on the west coast of North 
America while others migrate south to winter in waters off Japan and China, and summer in the 
Okhotsk Sea off northeast Sakhalin Island, Russia, and off southeastern Kamchatka in the Bering 
Sea (Burdin et al. 2013). Gray whales travel alone or in small, unstable groups and are known as 
bottom feeders that eat “benthic” amphipods. 

Population Dynamics 

The following is a discussion of the species’ population and its variance over time. This section 
includes abundance, population growth rate, genetic diversity, and spatial distribution as it 
relates to the gray whale. 

Photo-identification data collected between 1994 and 2011 on the Western North Pacific gray 
whale summer feeding ground off Sakhalin Island were used to calculate an abundance estimate 
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of 175 whales for the non-calf population size in 2012 (Carretta et al. 2019). The minimum 
population estimate for the Western North Pacific stock is 135 individual gray whales on the 
summer feeding ground off Sakhalin Island. The current best growth rate estimate for the 
Western North Pacific gray whale stock is 3.3 percent annually.  

There are often observed movements between individuals from the Eastern North Pacific stock 
and Western North Pacific stock; however, genetic comparisons show significant mitochondrial 
and nuclear genetic differences between whales sampled from each stock indicating genetically 
distinct populations (Leduc et al. 2002). A study conducted between 1995 and 1999 using biopsy 
samples found that Western North Pacific gray whales have retained a relatively high number of 
mitochondrial DNA haplotypes for such a small population. Although the number of haplotypes 
currently found in the Western North Pacific stock is higher than might be expected, this pattern 
may not persist into the future. Populations reduced to small sizes, such as the Western North 
Pacific stock, can suffer from a loss of genetic diversity, which in turn may compromise their 
ability to respond to changing environmental conditions (Willi et al. 2006) and negatively 
influence long-term viability (Spielman et al. 2004; Frankham 2005).  

Gray whales in the Western North Pacific population are thought to feed in the summer and fall 
in the Okhotsk Sea, primarily off Sakhalin Island, Russia and the Kamchatka peninsula in the 
Bering Sea, and winter in the South China Sea. However, tagging, photo-identification, and 
genetic studies have shown that some whales identified as members of the Western North Pacific 
stock have been observed in the Eastern North Pacific Ocean, which may indicate that not all 
gray whales share the same migratory patterns. 

Vocalization and Hearing 

No data are available regarding Western North Pacific population gray whale hearing or 
communication. We assume that Eastern North Pacific population gray whale communication is 
representative of the Western North Pacific population and present information stemming from 
this population. Individuals produce broadband sounds within the 100 Hz to 12 kHz range 
(Thompson et al. 1979; Dahlheim et al. 1984; Jones and Swartz 2002). The most common 
sounds encountered are on feeding and breeding grounds, where “knocks” of roughly 142 dB re: 
1 µPa (rms) at 1 m have been recorded (Cummings et al. 1968; Thomson and Richardson 1995b; 
Jones and Swartz 2002). However, other sounds have also been recorded in Russian foraging 
areas, including rattles, clicks, chirps, squeaks, snorts, thumps, knocks, bellows, and sharp blasts 
at frequencies of 400 Hz to 5 kHz (Petrochenko et al. 1991). Estimated SLs for these sounds 
ranged from 167 to 188 dB re: 1 µPa at 1 m (Petrochenko et al. 1991). Low frequency (less than 
1.5 kHz) “bangs” and “moans” are most often recorded during migration and during ice-
entrapment (Carroll et al. 1989; Crane and Lashkari. 1996). Sounds vary by social context and 
may be associated with startle responses (Rohrkasse-Charles et al. 2011). Calves exhibit the 
greatest variation in frequency range used, while adults are narrowest; groups with calves were 
never silent while in calving grounds (Rohrkasse-Charles et al. 2011). Based upon a single 
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captive calf, moans were more frequent when the calf was less than a year old, but after a year, 
croaks were the predominant call type (Wisdom et al. 1999). 

Auditory structure suggests hearing is attuned to low frequencies (Ketten 1992b; Ketten 1992a). 
Responses of free-ranging and captive individuals to playbacks in the 160 Hz to 2 kHz range 
demonstrate the ability of individuals to hear within this range (Cummings and Thompson 
1971a; Dahlheim and Ljungblad 1990; Buck and Tyack 2000; Wisdom et al. 2001; Moore and 
Clark 2002). Responses to low-frequency sounds stemming from oil and gas activities also 
support low-frequency hearing (Malme et al. 1986; Moore and Clark 2002). 

Status 

The Western North Pacific population of gray whale is endangered as a result of past commercial 
whaling and may still be hunted under “aboriginal subsistence whaling” provisions of the 
International Whaling Commission. Current threats include ship strikes, fisheries interactions 
(including entanglement), habitat degradation, harassment from whale watching, illegal whaling 
or resumed legal whaling, and noise.  

Critical Habitat 

No critical habitat has been designated for the Western North Pacific population of gray whale. 
NMFS cannot designate critical habitat in foreign waters. 

Recovery Goals 

There is currently no Recovery Plan for the Western North Pacific population of gray whale. In 
general, ESA-listed species, which occur entirely outside U.S. jurisdiction, are not likely to 
benefit from recovery plans (55 FR 24296; June 15, 1990). 

6.4 North Pacific Right Whale 

North Pacific right whales are found in temperate and sub-polar waters of the North Pacific 
Ocean (Figure 8). 
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Figure 8. Map identifying the range of the endangered North Pacific right whale. 

The North Pacific right whale is a baleen whale found only in the North Pacific Ocean and is 
distinguishable by a stocky body, lack of dorsal fin, generally black coloration, and callosities on 
the head region. The species was originally listed with the North Atlantic right whale (i.e., 
“Northern” right whale) as endangered on December 2, 1970. The North Pacific right whale was 
listed separately as endangered on March 6, 2008 (Table 12).   

Information available from the recovery plan (NMFS 2013a) recent stock assessment reports 
(Muto et al. 2017), and status review (NMFS 2012a) were used to summarize the life history, 
population dynamics and status of the species as follows. 

Life History 

North Pacific right whales can live, on average, 50 or more years. They have a gestation period 
of approximately one year, and calves nurse for approximately one year. Sexual maturity is 
reached between nine and ten years of age. The reproduction rate of North Pacific right whales 
remains unknown. However, it is likely low due to a male-biased sex ratio that may make it 
difficult for females to find viable mates. North Pacific right whales mostly inhabit coastal and 
continental shelf waters. Little is known about their migration patterns, but they have been 
observed in lower latitudes during winter (Japan, California, and Mexico) where they likely 
calve and nurse. In the summer, they feed on large concentrations of copepods in Alaskan 
waters. North Pacific right whales are unique compared to other baleen whales in that they are 
skim feeders meaning they continuously filtering through their baleen while moving through a 
patch of zooplankton. 
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Population Dynamics 

The following is a discussion of the species’ population and its variance over time. This section 
includes abundance, population growth rate, genetic diversity, and spatial distribution as it 
relates to the North Pacific right whale. 

The North Pacific right whale remains one of the most endangered whale species in the world. 
Their abundance likely numbers fewer than 1,000 individuals. There are two currently 
recognized stocks of North Pacific right whales, a Western North Pacific stock that feeds 
primarily in the Sea of Okhotsk, and an Eastern North Pacific stock that feeds in eastern north 
Pacific Ocean waters off Alaska, Canada, and Russia. Several lines of evidence indicate a total 
population size of less than 100 for the Eastern North Pacific stock. Based on photo-
identification from 1998 to 2013 (Wade et al. 2011) estimated 31 individuals, with a minimum 
population estimate of 26 individuals (Muto et al. 2017). Genetic data have identified 23 
individuals based on samples collected between 1997 and 2011 (Leduc et al. 2012). The Western 
North Pacific stock is likely more abundant and was estimated to consist of 922 whales (95 
percent confidence intervals 404 to 2,108) based on data collected in 1989, 1990, and 1992, 
however biases were detected with the survey methodology (IWC 2001; Thomas et al. 2016). 
While there have been several sightings of Western North Pacific right whales in recent years, 
with one sighting identifying at least 77 individuals, these data have yet to be compiled to 
provide a more recent abundance estimate (Thomas et al. 2016). There is currently no 
information on the population trend of North Pacific right whales.  

As a result of past commercial whaling, the remnant population of North Pacific right whales has 
been left vulnerable to genetic drift and inbreeding due to low genetic variability. This low 
diversity potentially affects individuals by depressing fitness, lowering resistance to disease and 
parasites, and diminishing the whales’ ability to adapt to environmental changes. At the 
population level, low genetic diversity can lead to slower growth rates, lower resilience, and 
poorer long-term fitness (Lacy 1997). Marine mammals with an effective population size of a 
few dozen individuals likely can resist most of the deleterious consequences of inbreeding 
(Lande 1991). It has also been suggested that if the number of reproductive animals is fewer than 
fifty, the potential for impacts associated with inbreeding increases substantially. Rosenbaum et 
al. (2000) found that historic genetic diversity of North Pacific right whales was relatively high 
compared to North Atlantic right whales, but samples from extant individuals showed very low 
genetic diversity, with only two matrilineal haplotypes among the five samples in their dataset.  

The North Pacific right whale inhabits the Pacific Ocean, particularly between 20 and 60° North 
latitude (Figure 8). Prior to exploitation by commercial whalers, concentrations of North Pacific 
right whales where found in the Gulf of Alaska, Aleutian Islands, south central Bering Sea, Sea 
of Okhotsk, and Sea of Japan. There has been little recent sighting data of North Pacific right 
whales occurring in the central North Pacific and Bering Sea. However, since 1996, North 
Pacific right whales have been consistently observed in Bristol Bay and the southeastern Bering 
Sea during summer months. In the Western North Pacific Ocean where the population is thought 
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to be somewhat larger, North Pacific right whales have been sighted in the Sea of Okhotsk and 
other areas off the coast of Japan, Russia, and South Korea (Thomas et al. 2016). Although North 
Pacific right whales are typical found in higher latitudes, they are thought to migrate to more 
temperate waters during winter to reproduce, and have been sighted as far south as Hawaii and 
Baja California. 

Vocalization and Hearing 

Given their extremely small population size and remote location, little is known about North 
Pacific right whale vocalizations (Marques et al. 2011). However, data from other right whales is 
informative. Right whales vocalize to communicate over long distances and for social 
interaction, including communication apparently informing others of prey path presence 
(Biedron et al. 2005; Tyson and Nowacek 2005). Vocalization patterns amongst all right whale 
species are generally similar, with six major call types: scream, gunshot, blow, up call, warble, 
and down call (McDonald and Moore 2002b; Parks and Tyack 2005). A large majority of 
vocalizations occur in the 300 to 600 Hz range with up and down sweeping modulations 
(Vanderlaan et al. 2003). Vocalizations below 200 Hz and above 900 Hz were rare (Vanderlaan 
et al. 2003). Calls tend to be clustered, with periods of silence between clusters (Vanderlaan et al. 
2003). Gunshot bouts last 1.5 hours on average and up to seven hours (Parks et al. 2012a). Blows 
are associated with ventilation and are generally inaudible underwater (Parks and Clark 2007). 
Up calls are 100 to 400 Hz (Gillespie and Leaper 2001). Gunshots appear to be largely or 
exclusively male vocalization (Parks et al. 2005b). 

Smaller groups vocalize more than larger groups and vocalization is more frequent at night 
(Matthews et al. 2001). Moans are usually produced within 10 m (33 ft) of the surface (Matthews 
et al. 2001). Up calls were detected year-round in Massachusetts Bay except July and August and 
peaking in April (Mussoline et al. 2012). Individuals remaining in the Gulf of Maine through 
winter continue to call, showing a strong diel pattern of up call and gunshot vocalizations from 
November through January possibly associated with mating (Bort et al. 2011; Morano et al. 
2012; Mussoline et al. 2012). Estimated SLs of gunshots in non-surface active groups are 201 dB 
re: 1 µPa peak-to-peak (Hotchkin et al. 2011). While in surface active groups, females produce 
scream calls and males produce up calls and gunshot calls as threats to other males; calves (at 
least female calves) produce warble sounds similar top their mothers’ screams (Parks et al. 2003; 
Parks and Tyack 2005). SLs for these calls in surface active groups range from 137 to 162 dB re: 
1 µPa-m (rms), except for gunshots, which are 174 to 192 dB re: 1 µPa-m (rms) (Parks and 
Tyack 2005). Up calls may also be used to reunite mothers with calves (Parks and Clark 2007). 
Atlantic right whales shift calling frequencies, particularly of up calls, as well as increase call 
amplitude over both long and short term periods due to exposure to vessel noise (Parks et al. 
2005a; Parks et al. 2006; Parks and Clark 2007; Parks et al. 2007b; Parks et al. 2010; Parks et al. 
2011b; Parks et al. 2012b), particularly the peak frequency (Parks et al. 2009b). North Atlantic 
right whales respond to anthropogenic sound designed to alert whales to vessel presence by 
surfacing (Nowacek et al. 2003; Nowacek et al. 2004c). 
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There is no direct data on the hearing range of North Pacific right whales. However, based on 
anatomical modeling, the hearing range for North Atlantic right whales is predicted to be from 
10 Hz to 22 kHz with functional ranges probably between 15 Hz to 18 kHz (Parks et al. 2007c). 

Status 

The North Pacific right whale is endangered as a result of past commercial whaling. Prior to 
commercial whaling, abundance has been estimated to have been more than 11,000 individuals. 
Current threats to the survival of this species include hunting, ship strikes, climate change, and 
fisheries interactions (including entanglement). The resilience of North Pacific right whales to 
future perturbations is low due to its small population size and continued threats. Recovery is not 
anticipated in the foreseeable future (several decades to a century or more) due to small 
population size and lack of available current information. 

Critical Habitat 

In 2008, NMFS designated critical habitat for the North Pacific right whale, which includes an 
area in the Southeast Bering Sea and an area south of Kodiak Island in the Gulf of Alaska 
(Figure 9). These areas are influenced by large eddies, submarine canyons, or frontal zones 
which enhance nutrient exchange and act to concentrate prey. These areas are adjacent to major 
ocean currents and are characterized by relatively low circulation and water movement. Both 
critical habitat areas support feeding by North Pacific right whales because they contain the 
designated physical and biological features (previously referred to as primary constituent 
elements), which include: nutrients, physical oceanographic processes, certain species of 
zooplankton, and a long photoperiod due to the high latitude. Consistent North Pacific right 
whale sightings are a proxy for locating these elements. 
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Figure 9. Map identifying designated critical habitat for the North Pacific right 
whale in the Southeast Bering Sea and south of Kodiak Island in the Gulf of 
Alaska. 

Recovery Goals  

See the 2013 Final Recovery Plan for the North Pacific right whale for complete 
downlisting/delisting criteria for both of the following recovery goals (78 FR 34347; June 7, 
2013): 

1. Achieve sufficient and viable populations in all ocean basins. 
2. Ensure significant threats are addressed. 

6.5 Sei Whale 

The sei whale is a widely distributed baleen whale found in all major oceans (Figure 10). Sei 
whales are distinguishable from other whales by a long, sleek body that is dark bluish-gray to 
black in color and pale underneath, and a single ridge located on their rostrum. The sei whale 
was originally listed as endangered on December 2, 1970 (Table 12).  
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Information available from the recovery plan (NMFS 2011c), recent stock assessment reports 
(Muto et al. 2017; Hayes et al. 2018; Carretta et al. 2019), and status review (NMFS 2012c) were 
used to summarize the life history, population dynamics and status of the species as follows. 

 

 
Figure 10. Map identifying the range of the endangered sei whale. 

Life History 

Sei whales can live, on average, between 50 and 70 years. They have a gestation period of ten to 
12 months, and calves nurse for six to nine months. Sexual maturity is reached between six and 
12 years of age with an average calving interval of two to three years. Sei whales mostly inhabit 
continental shelf and slope waters far from the coastline. They winter at low latitudes, where 
they calve and nurse, and summer at high latitudes, where they feed on a range of prey types, 
including: plankton (copepods and krill) small schooling fishes, and cephalopods. 

Population Dynamics 

The following is a discussion of the species’ population and its variance over time. This section 
includes abundance, population growth rate, genetic diversity, and spatial distribution as it 
relates to the sei whale. 

Two sub-species of sei whale are recognized, B. b. borealis in the Northern Hemisphere and B. 
b. schlegellii in the Southern Hemisphere. There are no estimates of pre-exploitation abundance 
for the North Atlantic Ocean. Models indicate that total abundance declined from 42,000 to 
8,600 individuals between 1963 and 1974 in the North Pacific Ocean. More recently, the North 
Pacific Ocean population was estimated to be 29,632 (95 percent confidence intervals 18,576 to 
47,267) between 2010 and 2012 (IWC 2016a; Thomas et al. 2016). In the Southern Hemisphere, 
pre-exploitation abundance is estimated at 65,000 whales, with recent abundance estimated at 
9,800 to 12,000 whales. Three relatively small stocks occur in U.S. waters: Nova Scotia (N=357, 
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Critical Habitat 

No critical habitat has been designated for the breeding population of the Pacific coast of Mexico 
or the range-wide, threatened population of olive ridley turtles. 

Recovery Goals 

There has not been a Recovery Plan prepared specifically for the range-wide, threatened 
population or breeding populations of the Pacific coast of Mexico of olive ridley turtles. The 
1998 Recovery Plan was prepared for olive ridley turtles found in the U.S. Pacific. Olive ridley 
turtles found in the Pacific could originate from the Pacific Coast of Mexico or from another 
nesting population. As such, the recovery goals in the 1998 Recovery Plan for the U.S. Pacific 
olive ridley turtle can apply to both ESA-listed populations. See the 1998 Recovery Plan for the 
U.S. Pacific olive ridley turtles for complete downlisting/delisting criteria for their recovery 
goals. The following items were the recovery criteria identified to consider delisting: 

1. All regional stocks that use U.S. waters have been identified to source beaches based on 
reasonable geographic parameters. 

2. Foraging populations are statistically significantly increasing at several key foraging 
grounds within each stock region. 

3. All females estimated to nest annually at source beaches are either stable or increasing for 
over ten years. 

4. Management plan based on maintaining sustained populations for sea turtles in effect. 
5. International agreements in place to protect shared stocks. 

7 ENVIRONMENTAL BASELINE 
The “environmental baseline” includes the past and present impacts of all Federal, state, or 
private actions and other human activities in the action area, the anticipated impacts of all 
proposed Federal projects in the action area that have already undergone formal or early section 
7 consultation, and the impact of state or private actions which are contemporaneous with the 
consultation in process (50 C.F.R. §402.02). The environmental baseline for this opinion 
includes the effects of several activities that affect the survival and recovery of ESA-listed 
resources in the SURTASS LFA sonar action area. 

7.1 Climate Change 

There is a large and growing body of literature on past, present, and future impacts of global 
climate change, exacerbated and accelerated by human activities. Effects of climate change 
include sea level rise, increased frequency and magnitude of severe weather events, changes in 
air and water temperatures, and changes in precipitation patterns, all of which are likely to 
impact ESA resources. NOAA’s climate information portal provides basic background 
information on these and other measured or anticipated climate change effects (see 
https://www.climate.gov).   
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1August through August (excluding 2018-2019 which is August through May) 
2LFA sonar suspended during HF/M3 non-availability 
3Only includes visual and passive acoustic detections within the mitigation/buffer zone. 
4Marine mammal passive contacts verified by HF/M3 sonar system within the mitigation/buffer zone. 
5One contact confirmed with HF/M3 sonar, second was a sea turtle 
6Only one contact confirmed visually 
7One visual sighting of a marine mammal after the mission ended and LFA sonar was non-operational 
8One shut-down due to loss of passive acoustics system 
9LFA sonar suspended five times due to equipment faults 
10Starting 2014, LFA sonar suspensions/delays for non-mitigation factors recorded. Includes HF/M3 non-
availability as well as operational and equipment issues. After August 2017, reporting on these delays 
were discontinued. 

7.16 Synthesis of Baseline Impacts  

Collectively, the stressors described above have had, and likely continue to have, lasting impacts 
on the ESA-listed species considered in this opinion. Some of these stressors result in mortality 
or serious injury to individual animals (e.g., vessel strike, whaling), whereas others result in 
more indirect (e.g., a fishery that impacts prey availability) or non-lethal impacts (e.g., whale 
watching). Assessing the aggregate impacts of these stressors on the species considered in this 
opinion is difficult. This becomes even more difficult considering that many of the species in this 
opinion are wide ranging and subject to stressors in locations throughout the action area and 
beyond. 

We consider the best indicator of the aggregate impact of the past and ongoing effects in the 
Environmental Baseline on ESA-listed resources to be the status and trends of those species. A 
thorough review of the status and trends of each species is discussed in the Status of Endangered 
Species Act-Listed Resources (Section 6) of this opinion. 

As noted, some of the species considered in this opinion are experiencing increases in population 
abundance, some are declining, and for others, their status remains unknown. Taken together, 
this indicates that the Environmental Baseline is impacting species in different ways. The species 
experiencing increasing population abundances are doing so despite the potential negative 
impacts of the Environmental Baseline. Therefore, while the Environmental Baseline described 
previously may slow their recovery, recovery is not being prevented. For the species that may be 
declining in abundance, it is possible that the suite of conditions described in the Environmental 
Baseline is preventing their recovery. However, it is also possible that their populations are at 
such low levels (e.g., due to historic commercial whaling) that even when the species’ primary 
threats are removed, the species may not be able to achieve recovery. At small population sizes, 
species may experience phenomena such as demographic stochasticity, inbreeding depression, 
and Allee effects, among others, that cause their limited population size to become a threat in and 
of itself.  

8 EFFECTS OF THE ACTION 
ESA Section 7 regulations define “effects of the action” as the direct and indirect effects of an 
action on the species or critical habitat, together with the effects of other activities that are 
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Although the proximity and context of the exposure would influence the degree of behavioral 
response a sea turtle sustains, mitigation methods used during SURTASS LFA sonar training and 
testing activities would likely detect a sea turtle before a more severe behavioral response occurs. 
Also, as discussed in Section 8.6.2, the 2014 ANSI Guidelines state that the risk of a sea turtle 
responding to low-frequency sonars (less than 1 kHz) is low regardless of proximity to the 
source (Popper et al. 2014). However, it is possible a turtle could respond to sounds within their 
limited hearing range and react, especially if they are close to the source. If this were to occur, as 
with other reactions to sound, sea turtles could exhibit avoidance, changes to swim speed or 
depth, erratic or minor behaviors.   

Although sea turtle use of sound is not well understood, they generally are not thought to rely 
heavily on sound for many of life functions such as foraging or navigation. Similarly, the 
significant behavioral disruptions sea turtles may exhibit such as startle responses, temporary 
disruption in feeding or basking, etc. are not expected to persist. Physiological stress responses 
are also assumed to occur concurrent with any of these behavioral responses but would also 
return to normal after sonar sound exposure ceases. As described above, a short, low-level stress 
response may be adaptive and beneficial for sea turtles in that it may result in sea turtles avoiding 
the stressor and minimizing their exposure. Given that stress responses are expected to be minor 
and short-term, we do not anticipate that they would impact the fitness of any individual sea 
turtle. In addition, some of the adverse effects may be ameliorated further by the mitigation 
measures the Navy proposes to implement, such as powering down sonar if turtles are observed 
in the mitigation zone which could reduce the type (intensity and proximity to the source), 
severity, and duration of exposure. Therefore, we do not expect individual sea turtles that 
experience behavioral responses and physiological stress or temporary masking from sonar to 
sustain fitness consequences, and do not expect population level effects that preclude 
conservation and recovery of sea turtle species.   

9 CUMULATIVE EFFECTS 
“Cumulative effects” are those effects of future state or private activities, not involving Federal 
activities, that are reasonably certain to occur within the action area of the Federal action subject 
to consultation (50 CFR §402.02). Future Federal actions that are unrelated to the proposed 
action are not considered in this section because they require separate consultation pursuant to 
section 7 of the ESA.  

During this consultation, NMFS searched for information on future state, tribal, local, or private 
actions that were reasonably certain to occur in the action area. Operation of SURTASS LFA 
sonar is restricted to sound levels less than 180 dB within the territorial waters of the United 
States, indicating that the vast majority of the action area is outside the territorial waters of the 
United States of America, which would preclude the possibility of future state, tribal, or local 
action that would not require some form of federal funding or authorization. NMFS conducted 
electronic searches of Google and other electronic search engines. We are not aware of any state 
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or private entities that are likely to occur in the action area during the foreseeable future that 
were not considered in the Environmental Baseline section of this opinion. 

10 INTEGRATION AND SYNTHESIS 
The Integration and Synthesis section is the final step in our assessment of the risk posed to 
species and critical habitat as a result of implementing the proposed action. In this section, we 
add the Effects of the Action (Section 8) to the Environmental Baseline (Section 7) and the 
Cumulative Effects (Section 9) to formulate the agency’s biological opinion as to whether the 
proposed action is likely to reduce appreciably the likelihood of both the survival and recovery 
of an ESA-listed species in the wild by reducing its numbers, reproduction, or distribution. These 
assessments are made in full consideration of the Status of the Species Section (Section 6). 

The following discussions separately summarize the probable risks the proposed action poses to 
threatened and endangered species and critical habitat that are likely to be exposed. These 
summaries integrate the exposure profiles presented previously with the results of our response 
analyses for each of the actions considered in this opinion. Where stressors were determined to 
have insignificant or discountable effects to all species earlier in this opinion, those stressors will 
not cause adverse effects to individuals of those species or cause a population or species level 
effect. 

10.1 Marine Mammal Species and DPSs Affected by Seven-Year SURTASS LOA 

10.1.1 Blue Whale 

In determining whether the Navy’s SURTASS LFA sonar routine training and testing activities 
in the action area are likely to jeopardize the survival and recovery of blue whales, we assessed 
effects of the action against the aggregate effects of everything in the Environmental Baseline 
that has led to the current Status of Endangered Species Act-Listed Resources and, those effects 
of future non-Federal activities that are reasonably certain to occur within the action area in the 
reasonably foreseeable future.  

As described previously in Section 6.1, current estimates indicate there are approximately 5,000 
to 12,000 blue whales globally (IWC 2007). Under the LOA that will be issued for the proposed 
seven-year rule, assuming the Navy reaches the maximum extent of the proposed MMPA 
authorized take, there will be approximately 763 instances of TTS and behavioral responses that 
constitute ESA take in the form of harassment from SURTASS LFA sonar training and testing 
activities for blue whales. The individuals affected by SURTASS LFA sonar training and testing 
activities would be from populations in the Western North Pacific Ocean, the Central North 
Pacific Ocean, Hawaii, the North Indian Ocean, and South Indian Ocean. Based on the maximum 
annual instances of MMPA harassment (TTS and behavioral response) during which takes will 
be greatest for SURTASS LFA sonar training and testing activities (years 5-7, See Table 9), 
instances of take would result in 1.14 percent of the Western North Pacific, 2.85 percent of the 
Central North Pacific – Hawaii, 0 percent of the North Indian, and 0.07 of the South Indian 
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In all, we do not expect instances of behavioral harassment to result in fitness consequences to 
individual ESA-listed sea turtles. This is because we do not anticipate instances of PTS or 
mortality and only expect a low likelihood for TTS to occur as a result of SURTASS LFA sonar 
training and testing activities (See Section 8.5.4 for more details). Further, due to the low 
predicted numbers of sea turtles that will occur in the offshore action area for SURTASS LFA 
sonar training and testing activities and the small amount of habitat affected (see Table 17), there 
is a reduced chance for sea turtles to be exposed to SURTASS LFA sonar transmissions. 
Accordingly, we do not expect population level effects of sea turtles as a result of SURTASS 
LFA sonar training and testing activities. 

Based on the evidence available, including the Environmental Baseline and Cumulative Effects, 
stressors resulting from the Navy SURTASS LFA sonar routine training and testing activities 
that will be conducted in the action area on an annual basis and for the reasonably foreseeable 
future (assuming there are no significant changes to the Status of Endangered Species Act-Listed 
Resources or Environmental Baseline), would not be expected, directly or indirectly, to 
appreciably reduce the likelihood of the survival or recovery of any ESA-listed species of sea 
turtles in the wild by reducing the reproduction, numbers, or distribution of those species.  

11 CONCLUSION 
After reviewing the current status of the ESA-listed species, the environmental baseline within 
the action area, the effects of the proposed action, any effects of interrelated and interdependent 
actions, and cumulative effects, it is NMFS’ biological opinion that the proposed action (Navy 
SURTASS LFA sonar routine training and testing activities from August 2019 and into the 
reasonably foreseeable future, as well as NMFS’ Permits and Conservation Division’s issuance 
of a proposed seven-year MMPA rule and associated seven-year LOA on the take of marine 
mammals incidental to the Navy’s SURTASS LFA sonar training and testing activities) is not 
likely to jeopardize the continued existence of the blue whale; Main Hawaiian Islands Insular 
DPS of false killer whale; fin whale; Western North Pacific population of gray whale; Western 
North Pacific DPS of humpback whale; North Pacific right whale; sei whale; sperm whale; 
Hawaiian monk seal; Southern DPS of spotted seal; Western DPS of Steller sea lion; North 
Indian DPS, East Indian-West Pacific DPS, Central West Pacific DPS, and Central North Pacific 
DPS of green turtle; hawksbill turtle; leatherback turtle; North Indian Ocean DPS, North Pacific 
Ocean DPS, and Southeast Indo-Pacific Ocean DPS of loggerhead turtle; and olive ridley turtle. 
We also concluded that the proposed action is not likely to destroy or adversely modify 
designated critical habitat for the Main Hawaiian Islands Insular DPS of false killer whale and 
Hawaiian monk seal.  

12 INCIDENTAL TAKE STATEMENT 
Section 9 of the ESA and Federal regulations pursuant to section 4(d) of the ESA prohibit the 
take of endangered and threatened species, respectively, without a special exemption. “Take” is 
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immediately reinitiate consultation and review the reasonable and prudent measures provided. 
NMFS’ Permits and Conservation Division and the Navy must immediately provide an 
explanation, in writing, of the causes of any take and discuss possible modifications to the 
reasonable and prudent measures with NMFS’ ESA Interagency Cooperation Division. 

13 CONSERVATION RECOMMENDATIONS  
Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of threatened and 
endangered species. Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on ESA-listed species or critical habitat, 
to help implement recovery plans or develop information (50 C.F.R. §402.02). 

1. We recommend SURTASS LFA sonar environmental compliance efforts 
integrate more effectively with Navy fleet training and testing environmental 
compliance efforts, including the development and implementation of acoustic 
threshold metrics and criteria in modeling efforts, the adaptive management 
process, and literature review to ensure consistency and to explore efficiencies 
pertaining to ESA section 7(a)(2). For example, the Navy should consider using 
the more robust NAEMO model in the future for developing density estimates for 
SURTASS LFA sonar training and testing activities.  

2. We recommend the Navy consider increasing the detection capability of the area 
above the HF/M3 sonar system (between the vertical line array and sea surface) 
and conduct field experiments to update the evaluation of the effectiveness of the 
HF/M3 sonar system at detecting marine mammals. 

3. We recommend the Navy pursue research to determine the effectiveness of the 
HF/M3 active sonar system at detecting ESA-listed sea turtles and large fish, 
including giant manta ray, sharks, and sturgeon. 

4. We recommend the Navy conduct additional field experiments and research as 
part of the Low Frequency Sound Scientific Research Program to update the 
important literature on the effects and responses of ESA-listed marine mammals, 
sea turtles, and fish. 

5. We recommend the Navy use thermal imaging cameras, in addition to binoculars 
and the naked eye, for use during daytime and nighttime visual observations and 
test their effectiveness at detecting threatened and endangered species.  

6. We recommend the Navy use broader and more comprehensive field guides such 
as Marine Mammals of the World, A Comprehensive Guide to Their Identification 
(Jefferson et al. 2015) and the Encyclopedia of Marine Mammals (B. Würsig et al. 
2018) in addition to current regional field guides. 

7. We recommend the Navy conduct passive acoustic monitoring, using current 
SURTASS receiver system or additional towed system, with expanded frequency 
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bandwidth (i.e., broader than 0 to 500 Hz) for all ESA-listed marine mammal 
species that may occur in the action area. 

8. We recommend the Navy consider using the potential standards for towed array 
passive acoustic monitoring in the Towed Array Passive Acoustic Operations for 
Bioacoustic Applications: ASA/JNCC Workshop Summary March 14-18, 2016 
Scripps Institution of Oceanography, La Jolla, California, USA (Thode 2017). 

9. We recommend the Navy conduct an additional LFS SRP if new SURTASS LFA 
sonar equipped vessels come online in years five through seven of the proposed 
training and testing activities. We do note that the Navy has agreed to evaluate the 
feasibility of a new behavioral response study for SURTASS LFA sonar through 
its Living Marine Resource Program. 

10. We recommend the Navy coordinate with NMFS’ regional science centers or 
other entities on availability of data on abundance and distribution of ESA-listed 
sea turtles and fish in the action area in order to incorporate into density models in 
the future. 
 

In order for NMFS’ Office of Protected Resources Endangered Species Act Interagency 
Cooperation Division to be kept informed of actions minimizing or avoiding adverse effects on, 
or benefiting, ESA-listed species or their critical habitat, the Navy should notify the Endangered 
Species Act Interagency Cooperation Division of any conservation recommendations they 
implement in their final action. 

14 REINITIATION NOTICE 
This concludes formal consultation for the Navy’s proposed use of SURTASS LFA sonar routine 
training and testing activities and NMFS’ promulgation of 2019 MMPA regulations regarding 
the Navy’s SURTASS LFA sonar training and testing activities and NMFS’ subsequent issuance 
of a LOA pursuant to the MMPA regulations. The MMPA regulations and LOA under those 
regulations would allow the Navy to “take” marine mammals incidental to its employment of the 
SURTASS LFA sonar system for a seven-year period. As 50 C.F.R. §402.16 states, reinitiation 
of formal consultation is required where discretionary Federal agency involvement or control 
over the action has been retained (or is authorized by law) and if:  

(1) The amount or extent of taking specified in the incidental take statement is exceeded. 
(2) New information reveals effects of the agency action that may affect ESA-listed species 

or critical habitat in a manner or to an extent not previously considered. 
(3) The identified action is subsequently modified in a manner that causes an effect to ESA-

listed species or designated critical habitat that was not considered in this opinion. 
(4) A new species is listed or critical habitat designated under the ESA that may be affected 

by the action. 
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16  APPENDICES 
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