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ABSTRACT 

This technical report supports the Supplemental Environmental Impact Statement/Overseas 

Environmental Impact Statement (SEIS/OEIS) for the Northwest Training and Testing (NWTT) Study Area. 

It provides a comprehensive assessment of the potential effects of acoustic and explosive stressors 

associated with military readiness activities on protected marine species, including marine mammals, 

sea turtles, and fishes. The analysis is intended to support consultations under Section 7 of the 

Endangered Species Act (ESA) and negligible impact determinations under the Marine Mammal 

Protection Act (MMPA). 

To predict and quantify the potential environmental impacts, the assessment relies on the Navy Acoustic 

Effects Model (NAEMO). The NAEMO framework simulates acoustic propagation and explosive energy 

using updated marine species density distributions, group sizes, and dive profiles. The model evaluates 

biological criteria to estimate occurrences of temporary threshold shift (TTS), auditory injury (AINJ), non-

auditory injury, mortality, and behavioral responses. For this proposed action, NAEMO estimated the 

number of effects on marine mammals and sea turtles due to sonar and other transducers (hereinafter 

called sonars), explosives (in-water and just above the water surface), and a non-explosive impulsive 

source. NAEMO also predicted ranges-to-effects for marine mammals, sea turtles, and fishes for these 

sources. 

Quantitative modeling predicts that exposure to sonars and explosives will result in incidental takes of 

marine mammals. Expected effects largely consist of significant behavioral responses, as defined in the 

MMPA for military readiness activities, and temporary hearing loss, with a limited number of auditory 

injuries under certain exposure conditions. Some non-auditory injuries are predicted due to explosives, 

though activity-based mitigations are in place to reduce or avoid potential impacts. No mortalities are 

anticipated from acoustic and explosive sources. Quantitative modeling predicted no effects due to non-

explosive impulsive sources. Vessel noise, aircraft noise, and weapons noise were qualitatively analyzed 

and are not expected to result in incidental take.  

Quantitative modeling predicts that exposure to sonars and explosives will result in incidental takes of 

sea turtles. Most predicted effects are temporary hearing loss. No auditory injuries, non-auditory 

injuries, or mortalities are predicted. Quantitative modeling predicted no effects due to non-explosive 

impulsive sources. Vessel noise, aircraft noise, and weapons noise were qualitatively analyzed and are 

not expected to result in incidental take. 

The potential for military readiness activities to affect fish populationsτincluding ESA-listed salmonids, 

rockfish, green sturgeon, and Pacific eulachonτvaries depending on the presence of a swim bladder and 

specific hearing adaptations. Underwater detonations are the primary stressor with the potential to 

cause mortality, non-auditory injury (barotrauma), and TTS in fishes. Susceptibility is highly dependent 

on anatomy: fishes with swim bladders (both hearing generalists and specialists) are much more 

vulnerable to organ rupture and internal hemorrhaging than those without swim bladders (such as 

flatfishes and eulachon). The modeled ranges to mortality and injury scale with the size of the 

detonation and depth. Sonars do not present a risk of direct injury or mortality to fishes. While high-

intensity, low-frequency sonar may cause TTS in hearing specialists (e.g., Pacific herring [Clupea pallasii]) 

under extreme, prolonged exposure conditions, modeling for both hearing generalists and specialists in 

the NWTT Study Area predicted zero range to TTS or AINJ. Modeling of non-explosive impulsive sources 

also predicted zero range to mortality, injury, or TTS across all fish categories due to the lack of steep 

pressure rise times compared to impact pile driving or explosives. Vessel, aircraft and weapons noise do 
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not possess the amplitude or duration to cause injury or hearing loss. While they may cause brief startle 

responses or temporary localized avoidance, these behaviors quickly resolve and have no population-

level consequences. 

While the proposed military readiness activities introduce various acoustic and explosive stressors into 

the NWTT Study Area, the Navy and the United States Coast Guard will implement extensive activity-

based and geographic mitigation measures to further reduce the likelihood of significant impacts on 

these vulnerable marine populations. 
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1 INTRODUCTION 

This technical report presents a detailed look at effects on protected marine species (marine mammals, 

sea turtles, and fish) due to acoustic and explosive stressors under the Northwest Training and Testing 

(NWTT) Proposed Action. This technical report supports the analysis and conclusions presented in the 

NWTT Supplemental Environmental Impact Statement (SEIS)/Overseas Environmental Impact Statement 

(OEIS), provides information to assist the evaluation of the effects of the Proposed Action on listed 

species and critical habitat and the extent of incidental take to support consultation under Section 7 of 

the Endangered Species Act (ESA), and provides information on the type and the extent of incidental 

take of marine mammal species and stocks to support a negligible impact determination under the 

Marine Mammal Protection Act (MMPA). 

There are two Action Alternatives in the NWTT SEIS/OEIS: Alternative 1 and Alternative 2. Both action 

alternatives include military readiness activities associated with training, testing, and modernization and 

sustainment of ranges. Alternative 1 is the Preferred Alternative and reflects a representative year of 

training and testing activities to account for the fluctuations of training cycles, testing programs, and 

deployment schedules that generally limit the maximum level of training and testing from occurring for 

the reasonably foreseeable future. Alternative 2 reflects the maximum number of training and testing 

activities that could occur within a given year and assumes that the maximum level of activity would 

occur every year over a seven-year period. Both action alternatives assume the same maximum level of 

training and testing activities in a maximum year.  

1.1 INFORMATION REFERENCED IN THIS ANALYSIS  

This technical rŜǇƻǊǘΩǎ ŀƴŀƭȅǎƛǎ relies on information presented within the NWTT SEIS/OEIS and other 

relevant technical reports. The following list contains abbreviated names in italics that will be used 

moving forward in the document for each of these supporting references and briefly describes the 

content therein.  

The below sections of the current NWTT SEIS/OEIS (available at https://www.nepa.navy.mil/NWTTeis/) 

provide details and descriptions of the Proposed Action and relevant mitigation: 

¶ Section 2.4.2 (Alternatives Considered for Analysis): The Proposed Action section provides the 
number of activities and the locations where they would take place. 

¶ Appendix A (Military Readiness Activity Descriptions): The Activity Descriptions sections describe 
for each activity: the primary mission area, details of the activity, typical components, 
acoustic/explosive bin categories, where they would occur, and any applicable mitigation 
measures.  

¶ Sections 3.0.4.2.1 (Acoustic Stressors) and Section 3.0.4.2.2 (Explosive Stressors): The Acoustic 
Stressors section and the Explosive Stressors section describe the general categories and 
characteristics of each acoustic substressor and explosives, along with their general use and 
quantity (counts or hours, as applicable) of annual and seven-year total use. Information on 
characteristics of vessel, aircraft, and weapons noise produced during training and testing 
activities can also be found in Section 3.0.4.2.1 (Acoustic Stressors).  

¶ Section 3.0.4.2.3 (Other Stressors [Energy, Physical Disturbance/Strike, and 
Entanglement/Ingestion]): 

https://www.nepa.navy.mil/NWTTeis/
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o The Vessel Movements data quantifies the size and typical speed of vessel activity in the 
Study Area. 

o The Munitions data quantifies the number of non-explosive practice munitions and the 
number of explosives that may result in fragments in the Study Area, which are also 
relevant to where weapon noise (other than noise due to in-water explosives) would be 
generated in the Study Area. 

¶ Sections 4.6 (Activity Based Mitigation) and Section 4.7 (Geographic Mitigation): The Mitigation 
sections describe the actions taken to avoid, reduce, or minimize potential effects from acoustic 
and explosive stressors. 

¶ Appendix C (Acoustic and Non Acoustic Effects Supporting Information): Section C.4 (Marine 
Invertebrates) provides a summary of potential effects to marine invertebrates from acoustic and 
explosive stressors. 

The following technical reports provide general background information and cite relevant supporting 

best available science (available for download at https://www.nepa.navy.mil/NWTTeis/): 

¶ The Acoustic and Explosive Effects Supporting Information TR refers to the technical report titled 
Acoustic Concepts and Summary of Best Available Science to Support Assessing Effects on Fishes, 
Marine Mammals, and Reptiles due to Acoustic and Explosive Stressors (U.S. Department of the 
Navy, 2026b):  

o Section 1 (Acoustic and Explosive Concepts/ Primer): The Acoustic Primer section describes 
the basic concepts of sound and explosive energy transmission underwater and in air and 
introduces how animals perceive sound. The Acoustic Primer also describes acoustic metrics 
used in this analysis. Unless otherwise stated, sound pressure levels (SPL) in this analysis are 
root-mean-square (rms) values (see the Acoustic Primer section entitled Sound Metrics). 

o Section 2 (Acoustic Habitat): The Acoustic Habitat section describes natural and 
anthropogenic sources that contribute to the ambient noise within the Study Area. 

o Sections 3 (Fishes), 4 (Marine Mammals), and 5 (Reptiles): These sections summarize the 
best available science on effects to fishes, marine mammals, and reptiles (i.e., sea turtles in 
the current analysis) from exposure to acoustic and explosive stressors. Potential effects 
include injury/mortality, non-auditory injury (INJ), auditory injury (AINJ; including 
permanent threshold shift [PTS] and auditory neural injury), temporary hearing loss 
(temporary threshold shift [TTS]), other physiological response (including stress), masking, 
and behavioral responses. 

¶ The Biological Resources Background Information TR refers to the technical report titled Biological 
Resources Background Information Technical Report for the Northwest Training and Testing Study 
Area (U.S. Department of the Navy, 2026a). Sections 3 (Fishes), 4 (Marine Mammals), and 5 (Sea 
Turtles) describe the general status, habitat and geographic range, population trends, and 
population threats of each species present in the Study Area.  

The following technical reports and analyses provide details on the quantitative process and show 

specific data inputs to the models (available for download at https://www.nepa.navy.mil/NWTTeis/):  

https://www.nepa.navy.mil/NWTTeis/
https://www.nepa.navy.mil/NWTTeis/
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¶ The Criteria and Thresholds TR refers to the technical report titled Criteria and Thresholds for U.S. 
Navy Acoustic and Explosives Effects Analysis (Phase IV) (U.S. Department of the Navy, 2025) 
which describes the development of criteria and thresholds used to predict effects on marine 
mammals and sea turtles. 

¶ The Quantitative Analysis TR refers to the technical report titled Quantifying Acoustic Impacts on 
Marine Mammals and Sea Turtles: Methods and Analytical Approach for Phase IV Training and 
Testing (U.S. Department of the Navy, 2024b) which describes the modeling methods used to 
quantify effects on marine mammals and sea turtles from exposure to sonar and explosives. 

¶ The Density TR refers to the technical report titled U.S. Navy Marine Species Density Database 
Phase IV for the Northwest Training and Testing Study Area (U.S. Department of the Navy, 2026c) 
which describes the spatial and temporal density distributions for each marine mammal and sea 
turtle species or stock/  distinct population segment (DPS) in the Study Area. The density models 
have been updated with new data since the prior analysis.  

¶ The Dive Profile and Group Size TR refers to the technical report titled Dive Distribution and Group 
{ƛȊŜ tŀǊŀƳŜǘŜǊǎ ŦƻǊ aŀǊƛƴŜ {ǇŜŎƛŜǎ hŎŎǳǊǊƛƴƎ ƛƴ ǘƘŜ ¦Φ{Φ bŀǾȅΩǎ Northwest Training and Testing 
Study Areas (Oliveira, 2026) which describes the dive profile and group size for each species. There 
are no substantive changes from the prior analysis.  

This report refers to relevant background sections and technical reports using the shorthand italicized 

names noted above.  

1.2 CHANGES FROM PRIOR ANALYSES  

Changes in the predicted acoustic effects on protected species since the 2020 NWTT SEIS/OEIS (also 

referred to as the prior analysis, available at https://www.nepa.navy.mil/NWTTeis/) are primarily due to 

the following: 

¶ Updates to data on marine mammal and sea turtle presence, including estimated density of each 
species or stock/DPS (number of animals per unit area), group size, and depth distribution. Any 
substantial changes that are affecting the quantified effects in this analysis are discussed for each 
species or stock below. For additional details see the Density TR and Dive Profile and Group Size 
TR. 

¶ Updates to criteria used to determine if an exposure to sound or explosive energy may cause 
auditory effects, non-auditory injuries, and behavioral responses. The changes in effect thresholds 
between this analysis and the prior analysis in the Study Area are shown in the applicable sections 
below. For additional details, see the technical report Criteria and Thresholds TR. 

¶ Revisions to the modeling of acoustic effects due to proposed sound-producing activities in the 
Navy Acoustic Effects Model (NAEMO). An overview of notable changes is provided in relevant 
sections below. For additional details, see the technical report Quantitative Analysis TR.  

¶ Changes in the Proposed Action. This report does not rely on the prior SEIS/OEIS analysis of effects 
for NWTT. Significant changes in the use of acoustic and explosive substressors during training and 
testing activities that are relevant to understanding the predicted effects on species under this 
Proposed Action compared to prior actions are noted in the analysis of each substressor.  

https://www.nepa.navy.mil/NWTTeis/
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¶ Changes in how mitigation is considered in reducing predicted effects. The number of model-
predicted auditory injuries from sonar and mortalities from explosive activities are not reduced 
due to activity-based mitigation, unlike in the prior phase. 

1.3 SUMMARY OF ACOUSTIC AND EXPLOSIVE STRESSORS  

This section summarizes the stressors that marine mammals, sea turtles, and fishes may be exposed to 

during the Proposed Action. Brief descriptions of each stressor, locations of use, and types of activities 

are provided. Additional characteristics of stressors under the Proposed Action are described in the 

Acoustic Stressors and Activity Descriptions sections of the SEIS/OEIS.  

All proposed military readiness activities in this Study Area would occur in one or more of these three 

geographic areas: 

¶ The Inland Waters (Figure 2-2 of the NWTT SEIS/OEIS), 

¶ The Offshore Area (Figure 2-3 of the NWTT SEIS/OEIS), and 

¶ The Western Behm Canal in Southeast Alaska (Figure 2-4 of the NWTT SEIS/OEIS), where the 
Southeast Alaska Acoustic Measurement Facility (SEAFAC) is located. 

Geographic mitigations that are relevant to analyzing effects due to each stressor are summarized in 

each stressor summary section below. More detailed information on geographic mitigation can be found 

in Chapter 4 (Mitigation) of the NWTT SEIS/OEIS. 

1.3.1 SONAR AND OTHER TRANSDUCERS 

Sonar and other transducers (collectively referred to as sonars in this analysis) emit sound waves into 

the water to detect objects, safely navigate, and communicate. Sonars are considered non-impulsive 

and vary in source level, frequency, duration (the total time that a source emits sound including any 

silent periods between pings), duty cycle (the portion of time a sonar emits sound when active, from 

infrequent to continuous), beam characteristics (narrow to wide, directional to omnidirectional, 

downward or forward facing), and movement (stationary or on a moving platform). 

Sonars could be used at locations identified for each activity in the Activity Descriptions section of the 

NWTT SEIS/OEIS. As described below, the types of sonars and the way they are used differ between 

primary mission areas. This in turn influences the potential for marine mammals, sea turtles, and fishes 

to be exposed to and affected by acoustic stressors.  

¶ Anti-submarine warfare typically relies on relatively high source levels and mid-frequency 
sources. These sources include hull-mounted sonar on Navy combatant vessels such as 
destroyers and submarines, as well as sonobuoys typically deployed from maritime patrol 
aircraft and dipping sonar deployed from rotary-winged aircraft. Most anti-submarine warfare 
sonars use mid-frequency ranges (1 - 10 kilohertz [kHz]), while some use low-frequency ranges 
(< 1 kHz). The duration and duty cycle of different sources can vary greatly, from very low duty 
cycle submarine sonars that infrequently emit single pings, to rotary-wing aircraft dipping sonars 
that are active for minutes, to continuously active sources on some vessels (e.g., high duty cycle 
hull-mounted sonar, MF1C). The MF1 hull-mounted sonar is the predominant vessel-based anti-
submarine warfare sonar. It nominally operates at 3 kHz with a source level of 235 decibels (dB) 
re 1 ƳƛŎǊƻtŀǎŎŀƭ ό˃tŀύ ŀǘ м ƳŜǘŜǊ όƳύ, with a low duty cycle (pinging every 50 seconds). Due to 
their high source levels and low transmission loss (compared to higher frequency sources), anti-
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submarine warfare sonar sources have the largest zones of effects. Sonars on torpedoes are 
typically higher frequency and used for shorter periods of time.  

¶ Compared to the 2020 NWTT SEIS/OEIS analysis, this analysis considers a proposed overall 
decrease of MF1 (low duty cycle hull-mounted) sonar by about 17 percent and an overall 
decrease of MF1C sonar (continuous duty cycle hull-mounted sonar [previously MF11 in the 
prior 2020 NWTT SEIS/OEIS]) by about 77 percent in the Study Area in a maximum year of 
activity. In Inland Waters, MF1 use would increase compared to the 2020 NWTT SEIS/OEIS and 
would only be used pierside at Naval Station Everett and Naval Base Kitsap - Bremerton. 

¶ Anti-submarine warfare training activities would only occur in the Offshore Area. Some anti- and 
Naval Base Kitsap-Bremerton, during sonar maintenance and systems checks. The hours of 
operation for these sources in Inland Waters are relatively low compared to the proposed hours 
in the Offshore Area. For more information on mitigation requirements for anti-submarine 
warfare sonars, please refer to Table 4-5 in the Mitigation chapter in the current NWTT 
SEIS/OEIS. 

¶ Mine warfare activities typically involve a ship, rotary-wing aircraft, submarine, or unmanned 
vehicle using a mine-hunting sonar to locate mines. Most proposed sonar hours for mine 
warfare activities are systems with high-frequencies, low duty-cycles, and narrower, often 
downward facing beam patterns as compared to most anti-submarine warfare sonars. Source 
levels are typically medium (185-205 dB) to high (>205 dB) but are lower than the source levels 
of sonars used in anti-submarine warfare. Because of these factors, zones of effect for these 
systems tend to be relatively smaller than hull-mounted sonar. Despite relatively lower source 
levels, long duration events may still pose a risk of auditory effects due to accumulated 
exposure to any animal that remains in the vicinity. These activities would primarily occur 
around various locations and piers in the Inland Waters but can also occur in the Offshore Area. 
Mine Warfare activities are not proposed to occur in Southeast Alaska.  

¶ Unmanned underwater vehicles (UUV) typically employ sonars with a range of frequencies and 
source levels. For the current Proposed Action, the majority of UUV activities would employ 
mid- to high-frequencies and low- (< 185 dB) to mid-source levels. Some sonars on UUVs have 
high duty cycles and UUVs may be active for hours at a time or operate for extended periods of 
time (e.g., multiple days). Therefore, there is a risk of longer exposures to nearby animals. UUV 
sonar use would occur in the Offshore Area and within the Inland Waters but is not proposed to 
occur in Southeast Alaska. The amount of sonar used during activities with UUVs would increase 
compared to the previous 2020 NWTT SEIS/OEIS analysis. The majority of UUV activity would 
occur within Inland Waters, specifically in Dabob Bay, Keyport Range Site, and the Strait of Juan 
de Fuca, with fewer active sonar hours proposed for the Quinault Range Site in the Offshore 
Area. 

¶ Acoustic and Oceanographic Research, an Acoustic and Oceanographic Science and Technology 
testing activity, is conducted by both the Naval Sea Systems Command (NAVSEA) and the Office 
of Naval Research (ONR). This activity use a variety of sonars to conduct engineering tests of 
acoustic sources, validate ocean acoustic models, and characterize how sound travels and 
interacts with the ocean bottom, fish, and ocean surface. These sonars range from low- to very 
high-frequency bandwidths, including some broadband sources, and various source levels. Most 
of the sonar used during Acoustic and Oceanographic Research have a low to mid source level, 
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but higher duty cycles and wider transmission angles. These activities can be used by several 
platforms, such as aircraft, vessels, and unmanned or moored systems. Certain research 
activities may last from one day to several months, which may result in long duration exposures 
to animals that remain in the vicinity. Research activities will mainly occur in the Offshore Area 
with fewer sonar hours in the Inland Waters (largely around Dabob Bay and the Keyport Range 
Site). Acoustic and Oceanographic Research sonar hours conducted under ONR were previously 
included under permitted NAVSEA activities. However, under the current analysis, sonar hours 
under this specific activity are allocated to ONR and NAVSEA separately. Overall, there is an 
increase in proposed sonar hours for this activity for both NAVSEA and ONR compared to the 
previous 2020 NWTT SEIS/OEIS.  

¶ A variety of sound sources are used in Other Training and Testing activities. Other activities 
include, but are not limited to, testing of communication sound sources and equipment, system 
maintenance checks, and countermeasures. Most of these systems generate low to moderate 
sound levels and use higher frequencies. These activities are mainly performed in the Inland 
Waters, with some occurring in the Offshore Area and at Southeast Alaska.  

Activity-based mitigations prescribe power-down and shutdown zones around active acoustic sources 

with power-down and/or shutdown capabilities when marine mammals and sea turtles are observed 

(see the Mitigation section of the NWTT SEIS/OEIS). To further minimize or reduce potential effects 

from sonar stressors on marine species, the Navy and the Coast Guard (USCG) will implement the 

following geographic mitigation to protect sensitive species and ecosystems, as described in the 

Mitigation chapter of the SEIS/OEIS: 

¶ Inland Waters: The Puget Sound and Strait of Juan de Fuca Mitigation Area encompasses all of 
Puget Sound and the Strait of Juan de Fuca (i.e., the Inland Waters of the NWTT Study Area). The 
Navy and the USCG will not use low-frequency, mid-frequency, or high-frequency active sonar, 
except during UUV activities, Civilian Port Defense - Homeland Security Anti-Terrorism/Force 
Protection Exercises, NAVSEA activities at designated locations, and pierside sonar maintenance 
or testing at designated locations. The lowest active sonar source levels practical to the activity 
must be used in this mitigation area. 

¶ Offshore Area: A maximum combined total of 65 hours of hull-mounted MF1 and MF1C sonar is 
allowed annually within the Marine Species Coastal Mitigation Area, the Juan de Fuca Eddy 
Marine Species Mitigation Area, the Canyons Marine Species Mitigation Area, and the Olympic 
Coast National Marine Sanctuary Mitigation Area. No more than 33 of the 65 hours will be 
conducted within 20 NM from shore. The Marine Species Coastal Mitigation Area also mandates 
that no Anti-Submarine Warfare Tracking Exercises or non-explosive Anti-Submarine Warfare 
Torpedo Exercises, both involving low- to high-frequency sonar, occur within 12 NM from shore. 
MF1 and MF1C sonar would not be used during specified periods in the Stonewall and Heceta 
Banks (May 1- November 30) and the Point St. George (July 1 ς November 30) Humpback Whale 
Mitigation Areas. 

1.3.2 NON-EXPLOSIVE IMPULSIVE SOURCE 

Although not previously analyzed in the 2020 NWTT SEIS/OEIS, use of a non-explosive impulsive source 

(i.e., a low-power air gun, the commercially available Sercel GI-210) is included in the Proposed Action. 

This source uses compressed air to create intermittent, broadband, impulsive sounds. The peak SPL 
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would be around 220 dB re 1 ˃tŀ at 1 m, generating short impulse durations with most energy below a 

few hundred hertz. 

Non-explosive impulsive sources would only be used during Acoustic and Oceanographic Research 

(ONR) testing activities conducted beyond 50 NM from shore in the southwestern portion of the 

Offshore Area, off the Oregon/Northern California coast. The non-explosive impulsive source could be 

fired approximately 200 times per day for up to 50 days at a source depth of around 25 m. 

The mitigation zone size for the non-explosive impulsive source, an active acoustic source with 

shutdown (but not power-down) capabilities, is 200 yd. 

1.3.3 VESSEL NOISE 

Marine mammals, sea turtles, and fishes may be exposed to vessel-generated noise throughout the 

Study Area. Military readiness activities with vessel-generated noise would be conducted as described in 

the Proposed Activities, Vessel Movements, and Activity Descriptions sections of the SEIS/OEIS. 

Specifically, Navy vessel traffic is heaviest in the Inland Waters and Strait of Juan De Fuca, though 

activities could occur throughout other portions of the Study Area, as described in the Acoustic Habitat 

section. Vessel movements involve transits to and from ports to various locations within the Study Area. 

Many ongoing and proposed military readiness activities involve maneuvers by various types of surface 

ships, boats, and submarines (collectively referred to as vessels), as well as unmanned systems. Vessel 

speeds generally range from around 10 to 14 knots (Starcovic & Mintz, 2021); however, vessels will, on 

occasion, operate within the entire spectrum of their specific operational capabilities. A variety of 

smaller craft and unmanned vessels can be operated within the Study Area. Small craft types, sizes, and 

speeds vary. In all cases, the vessels will be operated in a safe manner consistent with the local 

conditions. Activities involving vessel movements occur intermittently and are variable in duration, 

ranging from a few hours up to multiple weeks. Surface combatant ships (e.g., destroyers, guided missile 

cruisers, and littoral combat ships) and submarines especially are designed to be quiet to evade enemy 

detection. Characteristics of vessel noise are described in the Acoustic Habitat section.  

1.3.4 AIRCRAFT NOISE 

Marine mammals, sea turtles, and fishes may be exposed to aircraft-generated noise throughout the 

Study Area. Training and testing activities with aircraft would be conducted as described in the Proposed 

Activities and Activity Descriptions sections of the SEIS/OEIS. Aircraft produce extensive airborne noise 

from either turbofan or turbojet engines. An infrequent type of aircraft noise is the sonic boom, 

produced when the aircraft exceeds the speed of sound. Rotary-wing aircraft produce low-frequency 

sound and vibration and typically fly at lower altitudes than fixed-wing aircraft. Additional characteristics 

of aircraft noise are described in the Acoustic Stressors section of the SEIS/OEIS.  

Transmission of sound from a moving airborne source to a receptor underwater is influenced by 

numerous factors, but significant acoustic energy is primarily transmitted into the water directly below 

the aircraft in a narrow cone, as discussed in detail in the Acoustic Primer. Underwater sounds from 

aircraft are strongest just below the surface and directly under the aircraft. Most of these sounds would 

be concentrated around airbases where aircraft take off and land and are closer to the surface. Aircraft 

noise could also occur in the waters surrounding aircraft carriers at sea during takeoff and landing or 

directly below hovering rotary-wing aircraft that are near the water surface. 

Animals may respond to both the physical presence and to the noise generated by aircraft, making it 

difficult to attribute causation to one or the other stimulus. In addition to noise produced, all low-flying 
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aircraft make shadows, which can cause animals at the surface to react. Rotary-wing aircraft may also 

produce strong downdrafts, a vertical flow of air that becomes a surface wind, which can also affect an 

ŀƴƛƳŀƭΩǎ ōŜƘŀǾƛƻǊ ŀǘ ƻǊ ƴŜŀǊ ǘƘŜ ǎǳǊŦŀŎŜΦ  

1.3.5 WEAPONS NOISE 

Marine mammals, sea turtles, and fishes may be exposed to sounds caused by the firing of weapons, 

objects in flight, and impact of non-explosive munitions on the water surface during activities conducted 

at sea. This incidental noise is collectively called weapons noise. Noise produced due to explosions in the 

water, at the water surface, and just above the water surface is discussed separately from weapons 

noise in the following section. Training and testing activities using gunnery and other weapons that 

generate firing noise would be conducted as described in the Proposed Activities and Activity 

Descriptions sections of the NWTT SEIS/OEIS. Most weapons noise is attributable to gunnery activities.  

The firing of a weapon may have several components of associated noise. Gunnery noise could include 

sound generated in air by firing a gun (muzzle blast) and a crack sound due to a low amplitude shock 

wave generated by a supersonic projectile. Underwater sounds would be strongest just below the 

surface and directly under the firing point. Sound enters the water within a narrow cone below the firing 

point or path of the projectile and is mostly reflected (not transmitted into the water) outside of this 

cone. The average peak sound pressure in the water measured directly below the muzzle of a large 

caliber gun was approximately 200 dB re 1 µPa (Yagla & Stiegler, 2003). Vibration from the blast 

ǇǊƻǇŀƎŀǘƛƴƎ ǘƘǊƻǳƎƘ ŀ ǎƘƛǇΩǎ ƘǳƭƭΣ ǘƘŜ ǎƻǳƴŘ ƎŜƴŜǊŀǘŜŘ ōȅ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀƴ ƻōƧŜŎǘ ǿƛǘƘ ǘƘŜ ǿŀǘŜǊ 

surface, and the sound generated by launching an object underwater are other sources of impulsive and 

non-impulsive sound in the water. Sound due to missile and target launches is typically at a maximum at 

initiation of the booster rocket and rapidly fades as the missile or target travels downrange. These 

sounds would be transient and of short duration, lasting no more than a few seconds at any given 

location. Many missiles and targets are launched from aircraft, which would produce minimal noise in 

the water due to the altitude of the aircraft at launch.  

Activity-based mitigations prescribe mitigation zones for weapons firing noise (explosive and non-

explosive large-caliber gunnery) and for the impact locations of non-explosive ordnance (see the 

Mitigation section of the NWTT SEIS/OEIS). To minimize or reduce potential effects on marine species, 

the Navy and the USCG will implement the following geographic mitigation to protect sensitive species 

and ecosystems, as described in the Mitigation section of the SEIS/OEIS: 

¶ Inland Waters: The Navy and the USCG will not conduct non-explosive live fire events (except firing 

blank weapons) in the Puget Sound and Strait of Juan de Fuca Mitigation Area. 

¶ Offshore Area: In the Marine Species Coastal Mitigation Area, the Navy will not conduct non-

explosive missile training activities within 50 NM from shore and will not conduct non-explosive 

large-caliber gunnery training activities and non-explosive bombing training activities within 20 NM 

from shore. In the Olympic Coast National Marine Sanctuary Mitigation Area, the Navy will not 

conduct non-explosive bombing training activities. 

1.3.6 EXPLOSIVES 

Marine mammals, sea turtles, and fishes may be exposed to sound and energy from explosions 
detonated in the water, and near the water surface, associated with the Proposed Action. Activities 
using explosives would be conducted as described in, and at locations identified in, the Proposed 
Activities and Activity Descriptions sections of the NWTT SEIS/OEIS. Characteristics, quantities, and net 
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explosive weight (NEW) of explosives used during training and testing activities are provided in the 
Explosive Stressors section of the SEIS/OEIS.  

¶ Inland Waters: No explosives would be used in the Inland Waters except for a small number of 
low NEW charges during Mine Neutralization ς Explosive Ordnance Disposal (bin E3 [>0.5-2.5 lb. 
NEW]) and Limpet Mine Neutralization System (bin E0 [<0.1 lb. NEW]) training activities at 
Crescent Harbor EOD Training Range and Hood Canal EOD Training Range. Compared to the 
prior analysis, there is no change in the quantities of explosives proposed for use in the Inland 
Waters. 

¶ Offshore Area: All explosive use during training would occur greater than 50 NM from shore. 
Most training activities with explosives would occur in W-237. Explosive gunnery activities could 
also occur in areas outside of W-237. Most of the explosives used in this portion of the Study 
Area would be categorized as bin E5 (>5-10 lb. NEW) or below used during gunnery training 
exercises. A small number of large explosives (bins E9 [>100-250 lb. NEW] and E10 [>250-500 lb. 
NEW]) would be used during Missile Exercise Air-to-Surface and Bombing Exercise Air-to-Surface 
training activities. 

Only two testing activities with explosives occur in the Offshore Area ς Acoustic and 
Oceanographic Research (ONR) and Mine Countermeasure and Neutralization Testing. Acoustic 
and Oceanographic Research (ONR) activities with explosives (bins E1 [0.1-0.25 lb. NEW] and E3 
[>0.5-2.5 lb. NEW]) are new in this analysis and would occur greater than 50 NM from shore. 
Mine Countermeasure and Testing activities with explosives (bin E4 [>2.5-5 lb. NEW]) were 
included in the prior analysis. Although bin E7 (>20-60 lb. NEW) explosives were previously 
analyzed for this activity, they have been removed from the current Proposed Action. Mine 
Countermeasure and Neutralization Testing activities would typically occur in water depths 
shallower than 1,000 ft., at depths typically near 300 ft. Mine Countermeasure and 
Neutralization Testing activities with explosives would occur greater than 12 NM from shore 
except in the Quinault Range Site (outside of the Olympic Coast National Marine Sanctuary and 
geographic mitigation areas that restrict the use of explosives), where bin E4 would be used 
greater than 3 NM from shore. Explosive Mine Countermeasure and Neutralization Testing 
would not occur south of the Oregon/California border. 

There is an overall increase in the number of explosives used during training and testing in the 
Offshore Area compared to the prior analysis. However, the most substantial increase is in the 
smallest explosive bin (E1 [0.1-0.25 lb. NEW]). Some bins were removed from the Proposed 
Action (E2 [>0.25-0.5 lb. NEW], E7 [>20-60 lb. NEW], E8 [> 60-100 lb. NEW], and E11 [> 500-650 
lb. NEW]), while the number of proposed explosives in other bins did not change (E4 [>2.5-5 lb. 
NEW] and E10 [>250-500 lb. NEW]) or decreased slightly (E3 [>0.5-2.5 lb. NEW] and E5 [>5-10 lb. 
NEW]) compared to the prior analysis. Bin E9 (>100-250 lb. NEW) is the only bin not previously 
analyzed and replaces the bin E6 (10-20 lb. NEW) missiles previously proposed for Air-Surface 
Missiles. 

¶ Southeast Alaska: No explosives are proposed in Southeast Alaska.  

Activity-based mitigations prescribe mitigation zones around the detonation or intended impact 

locations of explosives (see the Mitigation section of the SEIS/OEIS). To minimize or reduce potential 

effects on marine species, the Navy and the USCG will implement the following geographic mitigations 

to protect sensitive species and ecosystems, as described in the Mitigation section: 
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¶ Inland Waters: In the Puget Sound and Strait of Juan de Fuca Mitigation Area, the Navy and 
USCG will not use explosives except during training at the Hood Canal EOD Training Range and 
Crescent Harbor EOD Training Range: 

o At the Hood Canal EOD Training Range, explosives in bin E3 (>0.5-2.5 lb. NEW) will not be 
used during February, March, and April and will instead be replaced with bin E0 (<0.1 lb. 
NEW). 

o At the Hood Canal EOD Training Range, explosives in bin E3 (>0.5-2.5 lb. NEW) will be 
avoided to the maximum extent practical during August, September, and October, and bin 
E0 (<0.1 lb. NEW) will be used instead unless mission requirements necessitate otherwise.  

o At the Crescent Harbor EOD Training Range, all explosive activities will occur at least 1,000 
meters from the closest point of land. 

¶ Offshore Area: The Navy and the USCG will not conduct explosive training or testing activities 
(except for Mine Countermeasure and Neutralization Testing) within 50 NM from shore in the 
Marine Species Coastal Mitigation Area. The Navy will implement the following mitigations for 
Mine Countermeasure and Neutralization Testing: 

o Within 20 NM from shore, the Navy will conduct explosive Mine Countermeasure and 
Neutralization Testing from July 1 through September 30 to the maximum extent practical. 
Outside of this period (from October 1 through June 30), the Navy will only conduct a 
maximum of one explosive event annually. This event is further limited to no more than 23 
explosives from bin E4 (>2.5-5 lb. NEW), with cumulative limits of 69 explosives from bin E4 
(>2.5-5 lb. NEW) over a 7-year period.  

o Within 12 NM from shore in the Quinault Range Site, the Navy will use 50 percent of bin E4 
(>2.5-5 lb. NEW) explosives at a distance greater than 4.6 NM from shore.  

o Explosive Mine Countermeasure and Neutralization Testing will not be conducted in the 
following areas: Olympic Coast National Marine Sanctuary Mitigation Area (year-round), 
Juan de Fuca Eddy Marine Species Mitigation Area (year-round), Stonewall and Heceta 
Banks Humpback Whale Mitigation Area (May 1 through November 30), and Point St. 
George Humpback Whale Mitigation Area (July 1 through November 30).  

Most explosive munitions used during training and testing activities would occur at or just above the 
water surface (about 96 percent by count). These include explosives used during surface warfare 
activities, such as explosive gunnery, bombing, and missile exercises. The types of activities with 
detonations below the surface include mine warfare activities and acoustic and oceanographic research 
testing activities. In the below quantitative analysis, effects on marine mammals, sea turtles, and fishes 
are over-estimated because explosions at or just above the water surface are modeled as underwater 
explosions, with all energy assumed to remain in the water. Most sound and energy from in-air 
detonations at higher altitudes would be reflected at the water surface and would have no effect on 
marine species. 
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1.4 THE NAVY ACOUSTIC EFFECTS MODEL (NAEMO) 

The Navy Acoustics Effects Model (NAEMO) was developed to conduct a comprehensive acoustic effects 

analysis for use of sonars and explosives1 in the marine environment. NAEMO processes are 

comprehensively described in the Quantitative Analysis TR. NAEMO considers the physical environment, 

including bathymetry, seafloor composition/sediment type, wind speed, and underwater sound speed 

profiles, to estimate propagation loss. LƴŘƛǾƛŘǳŀƭ ŀƴƛƳŀƭǎ ŀǊŜ ǊŜǇǊŜǎŜƴǘŜŘ ŀǎ άŀƴƛƳŀǘǎΣέ ǿƘƛŎƘ ŦǳƴŎǘƛƻƴ 

as dosimeters and record acoustic energy from all active underwater sources during a simulation of a 

ǘǊŀƛƴƛƴƎ ƻǊ ǘŜǎǘƛƴƎ ŜǾŜƴǘΦ 9ŀŎƘ ŀƴƛƳŀǘΩǎ ŘŜǇǘƘ ŎƘŀƴƎŜǎ ŘǳǊƛƴƎ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘhe typical 

depth pattern observed for each species. The propagation information is combined with data on the 

locations, numbers, and types of training and testing activities and marine species densities to provide 

estimated numbers of effects on each species or stock (marine mammals and sea turtles only) and 

estimates of ranges-to-effect.  

During any individual modeled event, effects on individual animats are considered over 24-hour periods 

(i.e., an effect is counted under the highest order effect threshold exceeded in periods up to 24 hours 

for each modeled event). The model estimates the number of instances in which an effect threshold was 

exceeded over the course of a year, it does not estimate the number of times an individual in a 

population may be affected over a year. Some individuals could be affected multiple times, while others 

may not experience any effects.  

NAEMO underwent several notable changes from the prior analysis that influence estimates of the 

number of marine mammals and sea turtles that could be affected in each training and testing event, 

including:  

¶ Broadband sonar bins are split into one octave sub-bins, propagation calculations performed, 
and then the energy in each one-octave bin is summed at the receiver (i.e., animat). Broadband 
sources were represented and modeled in previous analyses using only ǘƘŜ ǎƻǳǊŎŜΩǎ ŎŜƴǘŜǊ 
frequency. Using the full frequency spectrum of the source, as opposed to only the center 
frequency, may lead to higher weighted received levels for some hearing groups, depending on 
the overlap of source frequencies with the auditory range of the hearing group. This will 
increase sound exposure level (SEL)-based effects (i.e., TTS and AINJ) for broadband sources in 
this analysis versus prior analyses for the same event. Sometimes in prior analyses, broadband 
sonar sources were not analyzed for some hearing groups if the center frequency was beyond 
ǘƘŜ ƎǊƻǳǇΩǎ ŦǊŜǉǳŜƴŎȅ cut-offs. Now considering the full broadband frequency spectra of the 
signal, some previously discounted hearing groups are assessed for effects from those sources.  

¶ The impulsive propagation model was updated to use an equation that was more suitable for 
use in water. The total peak pressure and overall energy of both equations are the same. 
However, because of the slower decay time of the updated equation, there would be a slight 
increase in modeled non-auditory injury and mortality as compared to prior analyses. 

 

 

1 Explosives analyzed in NAEMO include those that are expected to occur in air within 30 ft. (9 m) of the water surface (e.g., those 

that detonate at a surface target). These explosives are modeled at 0.1 m depth with no release of energy at the surface. 
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A new method to account for animal avoidance of high non-impulsive received levels was incorporated 
into acoustic impact modeling, with marine mammal avoidance thresholds based on their sensitivity to 
behavioral response. This new method contrasts with how animal avoidance was estimated in the prior 
analysis (see the Quantitative Analysis TR (U.S. Department of the Navy, 2024b)). Some species that are 
less sensitive to behavioral response (i.e., most odontocetes and mysticetes) have less reduction in AINJ 
due to avoidance in this analysis compared to the prior analysis, leading to higher AINJ estimates in this 
analysis (see Table 2-2). Additional details on the avoidance process are discussed in Section 2.2.1 
(Quantifying Effects on Hearing). 
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2 EFFECTS ON MARINE MAMMALS FROM ACOUSTIC AND 
EXPLOSIVE STRESSORS 

This analysis is presented as follows: 

¶ The effects that would be expected due to each type of acoustic stressor and explosives used in 
the Proposed Action are described in Section 2.1 (Effects due to Each Acoustic Substressor and 
Explosives).  

o Incidental take as defined under the MMPA and incidental take of ESA-listed marine 
mammals is anticipated due to the following substressors: sonar and explosives. 

o The following substressors are not anticipated to result in incidental take: the non-explosive 
impulsive source, vessel noise, aircraft noise, and weapons noise.  

¶ The approach to modeling and quantifying effects for stressors that may cause injury, auditory 
effects, or significant behavioral responses (behavioral responses that may rise to the level of 
"harassment" under the MMPA for military readiness activities2) is summarized in Section 2.2 
(Quantifying Effects on Marine Mammals from Acoustic and Explosive Stressors). Modeling to 
estimate incidental take was conducted for sonars, the non-explosive impulsive source, and 
explosives.  

¶ The approach to assessing the significance of responses for both individuals and populations is 
described in Section 2.3 (Assessing Effects on Individuals and Populations). 

¶ Effects on individual species (stocks) in the Study Area, including predicted instances of harm or 
harassment, are presented in Section 2.4 (Species Assessments). Tables summarizing quantified 
effects due to each substressor that correspond to the request for a Letter of Authorization under 
the MMPA are presented at the end of Section 2.4 (Species Assessments). 

¶ Ranges to effects for each modeled sub-stressor are shown in Section 2.5 (Ranges to Effects). 

2.1 EFFECTS DUE TO EACH ACOUSTIC SUBSTRESSOR AND EXPLOSIVES 

Assessing whether a sound may disturb or injure a marine mammal involves understanding the 

characteristics of the acoustic sources, the marine mammals that may be present in the vicinity of the 

sources, and the effects that sound may have on the physiology and behavior of those marine mammals. 

Although it is known that sound is important for marine mammal communication, navigation, and 

foraging (National Research Council, 2003, 2005), there are many unknowns in assessing effects, such as 

the potential interaction of different effects and the significance of responses by marine mammals to 

sound exposures (Nowacek et al., 2007; Southall et al., 2007; Southall et al., 2021). Many other factors 

besides just the received level of sound may affect an animal's reaction, such as the duration of the 

 

 

2 Per 16 U.S.C. 1362(18)(B), 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 sheltering, to a point where such behavioral patterns are abandoned or significantly altered. 
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sound-producing activity, the animal's physical condition, prior experience with the sound, activity at 

the time of exposure (e.g., feeding, traveling, resting), the context of the exposure (e.g., in a semi-

enclosed bay vs. open ocean), and proximity of the animal to the source of the sound.  

Section 4 (Marine Mammals) of the Acoustic and Explosive Effects Supporting Information TR 

summarizes what is currently known about effects on marine mammals from all acoustic substressors 

and explosives, including effects on hearing loss, masking, behavioral responses, physiological (stress) 

response, and injury. Those sections cite the best available science that is relied on for this assessment.  

2.1.1 EFFECTS FROM SONARS AND OTHER TRANSDUCERS  

The use of sonars under the Proposed Action is described in Section 1.3.1 (Sonar and Other 

Transducers). Sonars have the potential to affect marine mammals by causing hearing loss, masking, 

non-injurious physiological responses (such as stress), or behavioral reactions. Low- (less than 1 kHz), 

mid- (1ς10 kHz), and some high (10ς100 kHz) frequency sonars are within the hearing range of all 

marine mammals, though odontocetes hear poorly at low frequencies (see Figure 2-1). Additionally, very 

high-frequency (100ς200 kHz) sonars can only be heard by odontocetes. See the subsection titled 

Hearing in Section 4 (Marine Mammals) of the Acoustic and Explosive Effects Supporting Information TR 

for additional information. 

Types of effects on marine mammals due to exposure to sonars are summarized below. For each topic, 

the reader is referred to the corresponding section of the Acoustic and Explosive Effects Supporting 

Information TR for additional information, including relevant citations and a more detailed synthesis of 

the best available science. 

Hearing Loss: Hearing loss, or auditory threshold shift, is related to the received level, frequency 

composition, duty cycle, and the duration of the exposure. Proposed activities with more sound sources, 

higher-amplitude sound sources, or that transmit sonar for longer durations increase the likelihood of 

auditory effects in marine mammals. For example, high-duty cycle hull-mounted sonar is more likely 

than other sonars to result in auditory effects. Research has shown that marine mammals are more 

susceptible to hearing loss within frequencies of best hearing. Hearing loss is most likely to occur at or 

above the dominant frequency of the sound source, not below. When the frequency of best hearing is 

the same as, or within one octave above the dominant frequency of the sound source, there is a greater 

potential for hearing loss (see Figure 2-1). The recovery of hearing thresholds begins after an exposure. 

Any hearing loss that is recovered is called temporary threshold shift (TTS), whereas any remaining 

threshold shift after recovery is considered AINJ (including permanent threshold shift [PTS]). See the 

subsection titled Hearing Loss and Auditory Injury in Section 4 (Marine Mammals) of the Acoustic and 

Explosive Effects Supporting Information TR for additional information. TTS and AINJ due to sonars are 

estimated using criteria developed for marine mammal hearing groups and modeling methods described 

below in Section 2.2 (Quantifying Effects on Marine Mammals from Acoustic and Explosive Stressors). 

Masking: Masking can reduce the ranges over which marine mammals can detect biologically relevant 

sounds in the presence of high-duty cycle sources. Lower-duty cycle sonars have less of a masking effect, 

as the listener can detect signals of interest during the quiet periods between cycles. The reduction in 

range over which marine mammals communicate is highly dependent on the frequencies of the sonar 

and biological signal of interest, as well as the source levels of the sonar. High-frequency (10ς100 kHz) 

sonars, including those typically used for mine hunting, navigation, and object detection, fall within the 

best hearing and vocalization ranges of most marine mammals. These sources often have medium to 

high duty cycles but typically have lower source levels and higher directivity than anti-submarine 
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warfare sonars. High frequencies attenuate more rapidly in the water due to absorption than do lower 

frequency sounds, thus producing a smaller zone of potential masking than mid and low frequencies. 

While high-frequency sonar has the potential to mask marine mammal vocalizations under certain 

conditions, reduction in available communication space or ability to locate prey is less likely because of 

the smaller zone of effect.  

 

Notes: Composite audiograms for each in-water marine mammal hearing group re-plotted from U.S. Department of the Navy 
(2024a). Hearing groups are very low frequency cetaceans (VLF), low frequency cetaceans (LF), high frequency cetaceans (HF), 
very high frequency cetaceans (VHF), phocid carnivores in water (PCW), otariids and other non-phocid marine carnivores in 
water (OCW), and sirenians (SI, absent from NWTT Study Area) (see Section 2.2.1 [Quantifying Effects on Hearing]). Overlap 
between the composite audiogram and each of the sonar sources (LF, MF, HF, and VHF) indicates that exposure can result in 
auditory effects (TTS or AINJ); but those effects may occur at frequencies above the frequency range of the source. For 
example, exposure to sources one half octave below the best frequency range of hearing (lowest thresholds) may result in 
auditory effects at the best frequency range of hearing. 

Figure 2-1: Sonar Source Frequency Overlap with Marine Mammal Hearing 
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Masking effects of sonar are typically transient for most hull-mounted sonars, as they are mobile, and 

masking is reduced as the spatial separation between the masker and signal of interest increases. Most 

anti-submarine warfare activities are geographically dispersed, are used intermittently, and have a 

duration of only a few hours. These sonars typically have lower duty cycles and a narrow frequency band 

(typically less than one-third octave). These factors reduce the likelihood of masking due to sonar used 

in anti-submarine warfare activities. Some of these activities use mid-frequency hull-mounted high duty 

cycle sonars (MF1C) that increase the potential for auditory effects and masking. Overall, the proposed 

use of MF1C is low (15 hours) relative to the proposed use of MF1 (247 hours) under the maximum 

proposed annual hours. In some cases, mammals can compensate for masking by changing their calling 

behaviors or moving away from the source. 

For large mysticetes in the very low frequency (VLF) hearing group, the estimated range of best hearing 

is estimated between 0.1 and 10 kHz, which overlaps with low- and mid-frequency sonar sources, and 

their vocalizations are below 1 kHz which overlaps with low-frequency sources. Any masking effects 

from mid-frequency sonars would be less likely to interfere with communication than masking from low-

frequency sonars. For the other mysticetes in the low frequency (LF) hearing group, the estimated range 

of best hearing and vocalizations is between 1 and 30 kHz, which overlaps with mid- and high-frequency 

sonar sources. Masking from high-frequency sonar sources would be less likely to affect communication 

for these mysticetes than mid-frequency sonars. 

Odontocetes that use echolocation to hunt may experience masking of the echoes needed to find their 

prey when foraging near high-frequency and very high-frequency sonar sources. Communication 

sounds, such as whistles, could also be masked by mid- to high-frequency sources. This effect is likely to 

be temporary in the Offshore Area where these sources operate most often. However, when sonars 

operate in nearshore areas such as homeports with a high level of anthropogenic activity, the 

opportunities for odontocetes to detect and interpret biologically relevant sounds may be reduced. 

Odontocetes in the very high-frequency (VHF) hearing group may experience masking of echolocation 

and communication calls from close-proximity very high-frequency sources, but these effects are likely 

to be transient and temporary.  

Pinnipeds may also experience masking due to low- and mid- frequency sources because their 

communication calls range from approximately 0.1 ς 30 kHz. Some species of pinnipeds communicate 

primarily in air and would not experience masking due to sonar.  

See the subsection titled Masking in Section 4 (Marine Mammals) of the Acoustic and Explosive Effects 

Supporting Information TR for additional information. 

Physiological response (stress): Physiological stress is an adaptive process that helps an animal cope with 

changing conditions. Marine mammals could experience a physiological change in heart rate, stress 

hormones, or immune system due to sound exposure. Currently, the sound characteristics that correlate 

with physiological responses in marine mammals are poorly understood, as are the ultimate 

consequences of these changes. Because there are many unknowns regarding the occurrence of 

acoustically induced stress responses in marine mammals, any physiological response (e.g., hearing loss 

or injury) or significant behavioral response is assumed to be associated with a stress response. See the 

subsection titled Physiological Response in Section 4 (Marine Mammals) of the Acoustic and Explosive 

Effects Supporting Information TR for additional information. 

Behavioral response: Marine mammals only behaviorally respond to sounds they can hear or otherwise 

perceive. Marine mammals may react in several ways depending on the soundΩs characteristics, their 
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experience with the sound source, and whether they are traveling, breeding, or feeding. Behavioral 

responses may include alerting, terminating feeding dives and surfacing, diving, or swimming away. 

Marine mammalǎΩ ǊŜŀŎǘƛƻƴ ǘƻ ǎƻƴŀǊ Ŏŀƴ ǾŀǊȅ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΣ ǎǇŜŎƛŜǎΣ ŀƴŘ ŎƻƴǘŜȄǘΦ Significant 

behavioral responses to sonars (behavioral responses that may rise to the level of "harassment" under 

the MMPA for military readiness activities) are estimated using criteria developed for marine mammal 

behavioral groups and modeling methods described below in Section 2.2 (Quantifying Effects on Marine 

Mammals from Acoustic and Explosive Stressors). A general description of the sensitivity to behavioral 

disturbance due to sonar among marine mammal groups is as follows:  

¶ Mysticetes are the least behaviorally sensitive group. Mysticete responses seem to be highly 
mediated by behavioral state and contextual factors. Mysticetes have been observed to maneuver 
around sound sources placed in their migration path and to continue feeding when exposed to 
sonar. Observed responses have generally been brief and of low to moderate severity. The 
smallest mysticete, the minke whale, has shown the most sustained responses of the mysticetes. 

¶ A wide range of odontocete responses to sonar have been observed. Large odontocetes such as 
sperm whales, killer whales, and pilot whales have been observed to temporarily cease natural 
behaviors such as feeding and diving and avoid the sonar. These same behavioral responses have 
been observed in smaller odontocetes like delphinids, both in captivity and in the field; however, 
delphinids appear to be less sensitive to sound and anthropogenic disturbance than other 
odontocete cetaceans, and in some cases may approach vessels using active sonar to bow-ride. 

¶ Beaked whales are more sensitive to disturbance than other cetaceans. When exposed to sonar or 
other active acoustic sources, they are more likely to discontinue feeding dives and avoid the area. 
Although there is not a permanent instrumented anti-submarine warfare training range in the 
NWTT Study Area, responses of beaked whales have been carefully studied on other Navy 
instrumented ranges. In areas where anti-submarine warfare training exercises occur with some 
regularity, beaked whales leave the area but return within a few days after the event ends. In 
areas where beaked whales are unlikely to regularly encounter naval sonar activity, beaked whales 
may be displaced for longer periods of time. Significant behavioral reactions to sonar are likely to 
occur when beaked whales are exposed within a few tens of kilometers, especially for prolonged 
periods (a few hours or more). Avoidance likely decreases the potential for hearing loss for these 
species. Population levels of beaked whales and other odontocetes on Navy fixed ranges that have 
been operating for decades appear to be stable. 

¶ Harbor porpoises are small odontocetes that are sensitive to anthropogenic activity and avoid 
anthropogenic sound sources at low received levels. Behavioral reactions are more likely for these 
animals than with most other odontocetes. Based on the best available science, harbor porpoise 
have been placed in the Sensitive Species behavioral group ǿƘƛƭŜ ǘƘŜ 5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜ is in the 
Odontocete behavioral group (for more details please refer to the Acoustic and Explosive Effects 
Supporting Information TR). 

¶ Pinnipeds in water are generally tolerant of anthropogenic sound and activity. They may not react 
until the sound source is approaching within a few hundred meters and then may alert, ignore the 
stimulus, change their behaviors, or avoid the immediate area by swimming away, diving, or 
hauling out.  
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¶ There is no research on Mustelid (i.e., sea otter) responses to sonar. General behavioral trends 
were found in a few studies of sea otter exposures of underwater noise, which included increased 
behavioral responses (i.e., decreased number of dives and increased latency to foraging attempts) 
to increasing sound levels. It is possible that sea otters would show similar reactions to sonar 
exposures as pinnipeds, however the underwater hearing of otters is less sensitive compared to 
pinnipeds. Additionally, sea otters spend most ƻŦ ǘƘŜƛǊ ǘƛƳŜ ǿƛǘƘ ǘƘŜƛǊ ƘŜŀŘǎ ŀōƻǾŜ ǘƘŜ ǿŀǘŜǊΩǎ 
surface and would therefore be less exposed to underwater sonar than any other species group.  

See the subsection titled Behavioral Reactions in Section 4 (Marine Mammals) of the Acoustic and 

Explosive Effects Supporting Information TR for additional information, including a summary of best 

available science and supporting citations for responses to sonars by each of the behavioral groups 

listed above. 

Stranding: Use of mid-frequency sonar has been associated with atypical mass strandings of beaked 

whales (Bernaldo de Quirós et al., 2019; D'Amico et al., 2009). Five stranding events, mostly involving 

beaked whales, have been attributed to U.S. Navy active sonar use. The confluence of factors that 

contributed to those strandings is now better understood, and U.S. Navy sonar has not been identified 

as a causal factor in an atypical mass stranding since 2006. Other high severity responses have not been 

observed during observations of actual training or testing activities. For example, the correlation 

between sonar use and beaked whale strandings in the Mariana Island Training and Testing (MITT) Study 

Area has been investigated (Simonis et al., 2020). Further analysis using more accurate data on sonar 

use did not find a statistically significant correlation, but this finding was sensitive to uncertainties in 

assumptions regarding timeframes and distances, as well as the small number of incidents (Filadelfo, 

2024). The Navy does not anticipate that marine mammal strandings or mortality will result from the 

operation of sonar during training and testing activities in the NWTT Study Area, therefore the Navy is 

not requesting incidental take for this unlikely event. Through adaptive management under the MMPA, 

NMFS and the Navy will determine the appropriate way to proceed if a causal relationship were to be 

found between Navy activities and a future stranding. See the subsection titled Stranding in Section 4 

(Marine Mammals) of the Acoustic and Explosive Effects Supporting Information TR for additional 

information. 

Activity-based mitigation for acoustic stressors (see Mitigation) includes trained Lookouts that observe 

defined mitigation zones for marine mammals and indicators that marine mammals may be present. The 

mitigation zones encompass the ranges to AINJ for all marine mammals for all sonars including the ship 

hull-mounted sonars MF1, MF1C, and MF1K (see Section 2.5.1 [Ranges to Effects for Sonar and Other 

Transducers] for more information). Readers may refer to Section 1.3.1 (Sonar and Other Transducers) 

for more details on mitigation for specific active sonar sources. 

Because sonar may result in the incidental take of marine mammals (auditory effects and significant 

behavioral responses), sonar effects are modeled using the methods presented in Section 2.2 

(Quantifying Effects on Marine Mammals from Acoustic and Explosive Stressors). Effects on each marine 

mammal stock are discussed and quantified below in Section 2.4 (Species Assessments).  

2.1.2 EFFECTS FROM THE NON-EXPLOSIVE IMPULSIVE SOURCE 

The use of the non-explosive impulsive source under the Proposed Action is described in Section 1.3.2 

(Non-Explosive Impulsive Source). Non-explosive impulsive source sounds are within the hearing range 

of all marine mammals. Potential effects from non-explosive impulsive sources could include temporary 

hearing loss, masking, behavioral reactions, and physiological responses (stress). It should be noted that 
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many observations of marine mammal reactions to air guns are from oil and gas exploration activities 

that use large air gun arrays and operate continuously for multiple weeks to cover large areas of the 

ocean. Testing activities, in contrast, use a smaller single non-explosive impulsive source over a much 

shorter period and a limited area.  

Types of effects on marine mammals due to exposure to impulsive sounds are summarized below. For 

each topic, the reader is referred to the corresponding section of the Acoustic and Explosive Effects 

Supporting Information TR for additional information, including relevant citations and a more detailed 

synthesis of the best available science. 

Hearing loss: All marine mammals are susceptible to auditory effects from impulsive sounds such as 

those from the non-explosive impulsive source, although the ranges to auditory effects are short. See 

the subsection titled Hearing Loss and Auditory Injury in Section 4 (Marine Mammals) of the Acoustic 

and Explosive Effects Supporting Information TR for additional information. TTS and AINJ due to the non-

explosive impulsive source are estimated using criteria developed for marine mammal hearing groups 

and modeling methods described below in Section 2.2 (Quantifying Effects on Marine Mammals from 

Acoustic and Explosive Stressors). Ranges to auditory effects for marine mammals exposed to the non-

explosive impulsive source are in Section 2.5.2 (Ranges to Effects for the Non-Explosive Impulsive 

Source). When using the non-explosive impulsive source, trained Lookouts observe defined mitigation 

zones for marine mammals and indicators that marine mammals may be present (see Mitigation). The 

mitigation zones encompass the ranges to auditory injury for all marine mammals. 

Masking: If marine mammals are exposed to sounds from the non-explosive impulsive source, they may 

experience masking and could potentially react with short-term behavioral reactions and physiological 

responses. See the subsection titled Masking in Section 4 (Marine Mammals) of the Acoustic and 

Explosive Effects Supporting Information TR for additional information. Due to the low duration of an 

individual non-explosive impulsive source shot, approximately 0.1 second, and the low duty cycle of 

sequential shots, the potential for masking from non-explosive impulsive sources would be low. 

Behavioral response and physiological response (stress): Effects from seismic air guns have been studied 

in several mysticete species, including gray whales, humpback whales, and blue whales. Mysticetes react 

to air guns in a variety of ways, ranging from startle responses, changing respiration, vocal, dive, or 

surface behaviors (e.g., tail slapping), and strong avoidance responses (e.g., swimming rapidly away 

from the seismic vessels, habitat displacement). Exposed mysticetes will sometimes tolerate the 

disturbance and continue their natural behavior patterns or return to the area once the air gun activity 

ceases. Certain factors (e.g., activity intensity, proximity, behavioral context, species) may influence 

whether a mysticete tolerates air gun noise or leaves the area until the seismic activity ceases. 

Effects from air guns have been studied in several odontocete species, including sperm whales, beluga 

whales, and harbor porpoises. Odontocetes may react in a variety of ways to air guns, which include 

changes in feeding, diving, and vocal behavior, habitat displacement, or showing no response at all. If 

disturbed while engaged in activities such as feeding or reproductive behaviors, odontocetes may be 

more likely to ignore or tolerate the disturbance and continue their natural behavior patterns, as seen in 

sperm whales.  

Effects from air guns have not been studied in many pinniped species, but there is evidence of wild 

ringed seals avoiding a seismic vessel by a short distance (less than 250 m). Research in captive 

pinnipeds shows mild evasive behavioral responses. Pinnipeds may be the least sensitive taxonomic 

group to most noise sources and are likely to respond to loud impulsive sound sources only at close 
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ranges by startling or ceasing foraging, but only for brief periods before returning to their previous 

behavior. Pinnipeds may even experience mild TTS before exhibiting a behavioral response (Southall et 

al., 2007). If disturbed while engaged in activities such as feeding or reproductive behaviors, pinnipeds 

may be more likely to ignore or tolerate the disturbance and continue their natural behavior patterns.  

See the subsection titled Behavioral Reactions and subsection titled Impulsive Noise in Section 4 (Marine 

Mammals) of the Acoustic and Explosive Effects Supporting Information TR for additional information, 

including a summary of best available science and supporting citations for responses to impulsive noise 

by each of the behavioral groups listed above. 

Modeling predicted no effects (no auditory effects nor significant behavioral responses) due to the non-

explosive impulsive source using the methods presented in Section 2.2 (Quantifying Effects on Marine 

Mammals from Acoustic and Explosive Stressors). Modeling predicted no effects (no auditory effects nor 

significant behavioral responses) due to the non-explosive impulsive source using the methods 

presented in Section 2.2 (Quantifying Effects on Marine Mammals from Acoustic and Explosive 

Stressors).  

2.1.3 EFFECTS FROM VESSEL NOISE 

Vessel Noise under the Proposed Action is described in Section 1.3.3 (Vessel Noise). Proposed military 

vessel transits would comprise a small portion of overall vessel traffic in the NWTT Study Area. Less than 

one percent of vessel traffic in the northwest region is attributable to the U.S. Navy and the USCG, as 

shown in the subsection titled Anthropogenic Noise and subsection titled Vessel Noise in Section 2 

(Acoustic Habitat) of the Acoustic and Explosive Effects Supporting Information TR.  

Marine mammal reactions to vessel noise associated with the Proposed Action are likely to be minor 

and short-term behavioral responses. Vessel noise under this Proposed Action is unlikely to result in 

behavioral responses that may rise to the level of "harassment" under the MMPA for military readiness 

activities (disruption of natural behavioral patterns to a point where they are abandoned or significantly 

altered). Any responses are unlikely to result in substantial costs or long-term consequences for 

individuals, species, or stocks. The Navy and the USCG will implement mitigation for vessel movement to 

avoid the potential for marine mammal vessel strikes, as discussed in the Mitigation section. The 

mitigation for vessel movements (i.e., maneuvering to maintain a specified distance from a marine 

mammal) will also help the Navy and the USCG avoid or reduce potential effects from vessel noise on 

marine mammals.  

Types of effects on marine mammals due to exposure to vessel noise are summarized below. The reader 

is referred to the Acoustic and Explosive Effects Supporting Information TR for additional information, 

including relevant citations and a more detailed synthesis of the best available science. 

Hearing loss: Noise from vessels generally lacks the amplitude and duration to cause any hearing loss in 

marine mammals under realistic conditions. Large vessel noise is predominantly low-frequency (tens to 

hundreds of Hertz), while smaller vessels tend to have more predominant frequencies in the mid-

frequency range. Although ambient noise would be temporarily elevated by transiting vessels, hearing 

loss under these conditions is not anticipated. 

Masking: Broadband vessel noise could lead to short-term masking as the vessel passes by within a few 

hundred meters if the level of vessel noise is above a sound of interest (e.g., sounds of prey, predators, 

or conspecifics) and in a similar frequency band. Potential masking can vary depending on the ambient 

noise level within the environment, the received level and frequency of the vessel noise, and the 
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received level, frequency, and relative position of the sound of biological interest. In the open ocean, 

ambient noise levels are between about 60 and 80 dB re 1 µPa 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 ports, can exceed 120 dB re 1 µPa (see Acoustic Habitat). This 

ŀƴŀƭȅǎƛǎ ŀǎǎǳƳŜǎ ǘƘŀǘ ŀƴȅ ǎƻǳƴŘ ǘƘŀǘ ƛǎ ŀōƻǾŜ ŀƳōƛŜƴǘ ƴƻƛǎŜ ƭŜǾŜƭǎ ŀƴŘ ǿƛǘƘƛƴ ŀƴ ŀƴƛƳŀƭΩǎ ƘŜŀǊƛƴƎ ǊŀƴƎŜ 

may potentially cause masking. However, the degree of masking increases with increasing noise level; 

noise that is just detectable over ambient levels is unlikely to cause any substantial masking. 

Masking by passing ships or other sound sources transiting the Study Area offshore would be short-term 

and intermittent, and therefore unlikely to result in any substantial costs or consequences to individual 

animals or populations. Because ship noise tends to be low-frequency and broadband, it may have the 

largest potential to mask mysticetes that vocalize at lower frequencies compared to other marine 

mammals. Noise from large vessels and outboard motors on small craft can produce source levels of 160 

to over 200 dB re 1 µPa at 1 m. Therefore, in the open ocean, noise from noncombatant vessels may be 

detectable over ambient levels for tens of kilometers, and some masking, especially for mysticetes, is 

possible. Surface combatant ships (e.g., guided missile destroyer, guided missile cruiser, and Littoral 

Combat Ship) and submarines are designed to be very quiet to evade enemy detection and typically 

travel at speeds of 8 - 15 knots. Actual acoustic signatures and source levels of combatant ships and 

submarines are classified; however, they produce lower sound levels than most other motorized ships. 

Still, these surface combatants and submarines are likely to be detectable by marine mammals over 

open-ocean ambient noise levels at distances of up to a few kilometers, which could cause masking for a 

few minutes as the vessel passes by. Other Navy ships, USCG ships, and small vessels produce higher 

source levels, like equivalently sized commercial ships and private vessels. However, many of these are 

concentrated in homeports, which are typically industrialized areas with elevated ambient noise levels.  

Areas with increased levels of ambient noise from anthropogenic noise sources such as busy shipping 

lanes and near harbors and ports may cause sustained levels of masking for marine mammals, which 

ŎƻǳƭŘ ǊŜŘǳŎŜ ŀƴ ŀƴƛƳŀƭΩǎ ŀōƛƭƛǘȅ ǘƻ ŦƛƴŘ ǇǊŜȅΣ ŦƛƴŘ ƳŀǘŜǎΣ socialize, avoid predators, or navigate. In 

noisier inshore areas, vessel noise may be detectable above ambient levels for only several hundred 

meters. However, Navy and USCG vessels make up a very small percentage of the overall vessel traffic, 

and the rise of ambient noise levels in these areas is attributed to all ocean users, including commercial 

and recreational vessels, shoreline development, and industrialization. 

See the section titled Masking and the subsection titled Masking by Vessel Noise in Section 4 (Marine 

Mammals) of the Acoustic and Explosive Effects Supporting Information TR for additional information, 

including a summary of best available science and supporting citations relevant to masking due to vessel 

noise. 

Behavioral response and physiological response (stress): Vessel noise has the potential to disturb marine 

mammals and elicit an alerting, avoidance, or other behavioral reaction. Physiological stress responses 

have also been linked to chronic vessel noise, such as that in shipping lanes or heavily trafficked whale-

watch areas. However, based on the relatively low source levels of many vessels and the transient 

nature of vessel noise during military readiness activities, any responses by marine mammals to vessels 

and associated noise are unlikely to be significant. Most studies have reported that marine mammals 

react to vessel sounds and traffic with short-term interruption of feeding, resting, or social interactions 

(Magalhães et al., 2002; Richardson et al., 1995; Watkins, 1981). Some species respond negatively by 

retreating or responding to the vessel antagonistically, while other animals seem to ignore vessel noises 

altogether or are attracted to the vessel (Watkins, 1986). Marine mammals are frequently exposed to 
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vessels due to research, ecotourism, commercial and private vessel traffic, and government activities. It 

is difficult to differentiate between responses to vessel sound and visual cues associated with the 

presence of a vessel; thus, it is assumed that both play a role in prompting reactions from animals. 

Based on studies of several species, mysticetes are not expected to be disturbed by vessels that 

maintain a reasonable distance from them, which varies with vessel size, geographic location, and 

tolerance levels of individuals. Pinniped data largely indicates tolerance of vessel approaches, especially 

for animals in the water. Odontocetes could have a variety of reactions to passing vessels, including 

attraction, bow-riding, increased traveling time, decreased feeding behaviors, diving, or avoidance of 

the vessel, which may vary depending on their prior experience with vessels. For example, species 

within Kogia and beaked whales have been observed to avoid vessels while delphinids approach vessels 

to bow ride.  

See the subsection titled Behavioral Reactions and the sub-subsection titled Vessel Disturbance in 

Section 4 (Marine Mammals) of the Acoustic and Explosive Effects Supporting Information TR for 

additional information, including a summary of best available science and supporting citations relevant 

to vessel disturbance. 

2.1.4 EFFECTS FROM AIRCRAFT NOISE 

Aircraft Noise under the Proposed Action is described in Section 1.3.4 (Aircraft Noise). Marine mammals 

would have to be at or near the surface at the time of an overflight to be exposed to appreciable sound 

levels. Takeoffs and landings occur at established airfields as well as on vessels at sea at unspecified 

locations across the Study Area. Repeated exposure to most individuals over multiple days is unlikely. 

Animals could be subjected to multiple overflights per day during certain activities; however, fixed-wing 

aircraft would pass quickly overhead, typically at altitudes above 3,000 ft. (around 914 m). Most fixed-

wing aircraft and rotary-wing aircraft activities are transient in nature, although rotary-wing aircraft 

could also hover over the water at low altitudes for extended periods (5 to 15 minutes). Daytime and 

nighttime activities involving rotary-wing aircraft may occur for extended periods of time, typically 1 to 3 

hours in some areas. Effects from training and testing activities would be highly localized and 

concentrated in space and duration. Marine mammals at or near the surface when an aircraft flies 

overhead at low altitude may startle, divert their attention to the aircraft, or avoid the immediate area 

by swimming away or diving. No more than short-term behavioral reactions are likely. Aircraft noise 

under this Proposed Action is unlikely to result in behavioral responses that may rise to the level of 

"harassment" under the MMPA for military readiness activities (disruption of natural behavioral 

patterns to a point where they are abandoned or significantly altered). Any responses are unlikely to 

result in substantial costs or long-term consequences for individuals, species, or stocks.  

Types of effects on marine mammals due to exposure to aircraft noise are summarized below. The 

reader is referred to the Acoustic and Explosive Effects Supporting Information TR for additional 

information, including relevant citations and a more detailed synthesis of the best available science. 

Hearing loss: Sound from aircraft noise, including occasional sonic booms, lack the amplitude or 

duration to cause any hearing loss in marine mammals underwater. Aircraft would pass quickly 

overhead and while rotary-wing aircraft may hover at lower altitudes for longer durations, it would still 

be for relatively brief periods.  

Masking: Potential effects from aircraft noise include masking of other biologically relevant sounds. The 

duration of masking due to hovering rotary-wing aircraft would be limited to the duration of hovering 

events (5 to 15 min).  
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Behavioral and physiological response (stress): Brief behavioral and physiological response reactions as 

aircraft pass overhead could occur. Takeoffs and landings from vessels could startle marine mammals; 

however, these events only produce in-water noise at any given location for a brief period as the aircraft 

climbs to cruising altitude. Some sonic booms from aircraft could also startle marine mammals, but 

these events are transient, typically happen at high altitudes, and happen infrequently at any given 

location within the Study Area. Based on the short duration of potential exposure to aircraft noise, 

behavioral and physiological stress responses are unlikely to be significant. Longer activity durations and 

periods of time where rotary-wing aircraft hover may increase the potential for behavioral reactions, 

startle reactions, and physiological response, although the likelihood that marine mammals would 

appear or remain at the surface while an aircraft hovers directly overhead would be low. Low-altitude 

flights of rotary-wing aircraft during some activities, often under 100 ft. (around 30 m), may elicit a 

somewhat stronger behavioral response due to the proximity to marine mammals, the slower air speed 

and therefore longer exposure duration, and the downdraft created by the rotary-ǿƛƴƎ ŀƛǊŎǊŀŦǘΩǎ ǊƻǘƻǊΦ 

Marine mammals would likely avoid the area under the rotary-wing aircraft. Many of the observations 

of marine mammal reactions are to aircraft flown for whale-watching and marine research purposes. 

Marine mammal survey aircraft are typically used to locate, photograph, track, and sometimes follow 

animals for long distances or for long periods of time, all of which results in the animal being much more 

frequently located directly beneath the aircraft (in the cone of the loudest noise and potentially in the 

shadow of the aircraft) for extended periods. Military aircraft would not follow marine mammals. In 

contrast to whale-watching excursions or research efforts, overflights would not result in prolonged 

exposure of marine mammals to overhead noise or encroachment.  

See the subsection titled Behavioral Reactions and the sub-subsection titled Aircraft Disturbance in 

Section 4 (Marine Mammals) of the Acoustic and Explosive Effects Supporting Information TR for 

additional information, including a summary of best available science and supporting citations relevant 

to aircraft disturbance. 

2.1.5 EFFECTS FROM WEAPONS NOISE 

Weapons Noise under the Proposed Action is described in Section 1.3.5 (Weapons Noise). Marine 

mammals may be exposed to sounds caused by the firing of weapons, objects in flight, and impact of 

non-explosive munitions on the water surface during activities conducted at sea. This incidental noise is 

collectively called weapons noise. Noise produced due to explosions in the water, at the water surface, 

and just above the water surface is discussed separately from weapons noise in Section 2.1.6 (Effects 

from Explosives). Marine mammal reactions to weapons noise associated with the Proposed Action are 

likely to be minor and short-term behavioral responses. Weapons noise under this Proposed Action is 

unlikely to result in behavioral responses that may rise to the level of "harassment" under the MMPA for 

military readiness activities (disruption of natural behavioral patterns to a point where they are 

abandoned or significantly altered). 

Types of effects on marine mammals due to weapons noise are summarized below. For each topic, the 

reader is referred to the corresponding section of the Acoustic and Explosive Effects Supporting 

Information TR for additional information, including relevant citations and a more detailed synthesis of 

the best available science. 

Hearing Loss: The underwater peak pressures caused by large gunnery blasts (above the water), 

described in Section 1.3.5 (Weapons Noise) would not exceed the thresholds for TTS or AINJ. Other 
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weapons, such as medium or small caliber gunnery, would not be expected to produce sound levels that 

would result in auditory effects. 

Masking: Potential masking from weapons noise is likely similar to masking studied for other impulsive 

sounds, such as air guns or pile driving. Because impulsive periods are so brief, any effects would be 

limited. See the subsection titled Masking and the sub-subsection titled Masking by Impulsive Sound 

Sources in Section 4 (Marine Mammals) of the Acoustic and Explosive Effects Supporting Information TR 

for additional information, including a summary of best available science and supporting citations. 

Behavioral response: Animals at the surface of the water, in a narrow footprint under a weapons 

trajectory, could be exposed to noise from naval gunfire, missiles, and targets launched by ships. Some 

objects, such as certain non-explosive practice munitions, could impact the water with great force. Due 

to the short-term, transient nature of this noise, animals are unlikely to be exposed multiple times 

within a short period. Reactions by marine mammals to these specific stressors have not been recorded; 

however, marine mammals would be expected to react to weapons noise as they would other single or 

limited duration impulsive sounds. Behavioral reactions would likely be short-term, such as brief startle 

responses, and are unlikely to lead to substantial costs or long-term consequences for individuals, 

species, or stocks. See the subsection titled Behavioral Reactions and sub-subsection titled Impulsive 

Noise in Section 4 (Marine Mammals) of the Acoustic and Explosive Effects Supporting Information TR 

for additional information, including a summary of best available science and supporting citations for 

responses to impulsive noise. 

2.1.6 EFFECTS FROM EXPLOSIVES 

Use of explosives under the Proposed Action is described in Section 1.3.6 (Explosives). Explosions 

produce loud, impulsive, broadband sounds that are within the hearing range of all marine mammals. 

Potential effects from explosive energy and sound include mortality, non-auditory injury, behavioral 

reactions, physiological stress response, masking, and hearing loss. As discussed in the Mitigation 

section, the Navy and the USCG will implement mitigation to relocate, delay, or cease detonations when 

a marine mammal is sighted within or entering a mitigation zone to avoid or reduce potential explosive 

effects. The visual observation distances described in the Mitigation section are designed to cover the 

distance to mortality and reduce the potential for injury due to explosives. 

Types of effects on marine mammals due to exposure to explosives are summarized below. For each 

topic, the reader is referred to the corresponding section of the Acoustic and Explosive Effects 

Supporting Information TR for additional information, including relevant citations and a more detailed 

synthesis of the best available science. 

Direct injury and mortality: The rapid, high magnitude pressure changes created by explosives can kill or 

injure marine mammals. Susceptibility to injury is estimated using data on terrestrial animals exposed to 

explosives. See the subsection titled Direct Injury in Section 4 (Marine Mammals) of the Acoustic and 

Explosive Effects Supporting Information TR for additional information. There is only one instance of 

observed marine mammal mortalities associated with explosives used during a training activity. 

Information on this incident, which occurred off the coast of California in 2011, is also provided in the 

Acoustic and Explosive Effects Supporting Information TR. 

Hearing loss: Exposure to an explosion may cause AINJ or TTS due to high intensity, broadband sounds 

with high peak pressures. There is limited information on hearing loss due to explosives, although there 

are data from other impulsive sources. See the subsection titled Hearing Loss and Auditory Injury in 
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Section 4 (Marine Mammals) of the Acoustic and Explosive Effects Supporting Information TR for 

additional information. 

Masking: Potential masking from explosive sounds or weapon noise is likely similar to masking studied 

for other impulsive sounds, such as air guns or pile driving. Because explosive periods are so brief, any 

effects would be limited. See the subsection titled Masking in Section 4 (Marine Mammals) of the 

Acoustic and Explosive Effects Supporting Information TR for additional information. 

Behavioral response and physiological response (stress): If marine mammals are exposed to impulsive 

sounds such as those from explosives, potential behavioral reactions could include alerting, startling, 

breaking off feeding dives and surfacing, diving, swimming away, changing vocalizations, or showing no 

response at all. Because noise from most activities using explosives is short-term and intermittent, and 

because detonations usually occur within a small area, behavioral reactions from marine mammals are 

likely to be short-term and low to moderate severity. Physiological stress responses could occur in 

conjunction with short-term behavioral responses. See the subsections titled Physiological Response and 

Behavioral Reactions in Section 4 (Marine Mammals) of the Acoustic and Explosive Effects Supporting 

Information TR for additional information. 

Because in-water explosives may result in the incidental take of marine mammals (mortality3, non-
auditory injury, auditory effects, and significant behavioral responses), explosive effects are modeled 
per the methods presented in Section 2.2 (Quantifying Effects on Marine Mammals from Acoustic and 
Explosive Stressors). Effects on each marine mammal stock are quantified below in Section 2.4 (Species 
Assessments). Effect ranges for marine mammals exposed to explosive sound and energy are shown in 
Section 2.5.2 (Ranges to Effects for the Non-Explosive Impulsive Source) and Section 2.5.3 (Ranges to 
Effects for Explosives). 

2.2 QUANTIFYING EFFECTS ON MARINE MAMMALS FROM ACOUSTIC AND 

EXPLOSIVE STRESSORS 

The following section provides an overview of key components of the methods used in this analysis to 

estimate the number and types of acoustic and explosive effects on marine mammals. The Quantitative 

Analysis TR, Criteria and Thresholds TR, Density TR, and Dive Profile TR detail the quantitative process 

and show specific data inputs to the models. Effects are modeled using NAEMO as previously discussed 

in Section 1.4 (The Navy Acoustic Effects Model (NAEMO)). 

2.2.1 QUANTIFYING EFFECTS ON HEARING 

The auditory criteria and thresholds used in this analysis have been updated since the prior assessment 

of effects due to training and testing activities in the Study Area. They incorporate new best available 

science since the release of NMFS guidance for assessing the effects of sound on marine mammal 

hearing (National Marine Fisheries Service, 2018) and since the publication of recommendations by the 

expert panel on marine mammal auditory criteria (Southall et al., 2019). 

The best way to illustrate frequency-dependent susceptibility to auditory effects is an exposure 

function. For each marine mammal hearing group, exposure functions for TTS and AINJ (previously 

called PTS but now called AINJ to clarify that this is inclusive of neural injury) incorporate both the shape 

 

 

3 No mortalities due to explosives are predicted for any marine mammal species or stock in this Proposed Action. 
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ƻŦ ǘƘŜ ƎǊƻǳǇΩǎ ŀǳŘƛǘƻǊȅ ǿŜƛƎƘǘƛƴƎ ŦǳƴŎǘƛƻƴ ŀƴŘ ƛǘǎ ǿŜƛƎƘǘŜŘ ǘƘǊŜǎƘƻƭŘ ǾŀƭǳŜ ŦƻǊ ŜƛǘƘŜǊ ¢¢{ ƻǊ !LbWΦ The 

updated exposure functions and the exposure functions used in the prior analysis of effects (Phase III) 

are compared in Figure 2-2 and Figure 2-3. While both figures include exposure functions for sirenians, 

these species are not present in the NWTT Study Area. Exposure functions for non-impulsive sounds are 

Figure 2-2. Impulsive sounds are analyzed using two criteria: SEL and peak pressure. Figure 2-3 shows 

the exposure functions for the SEL-based criteria and Table 2-1 shows the peak pressure criteria used for 

impulsive sounds. 

The auditory criteria and thresholds (described in the Criteria and Thresholds TR) underwent several 

notable changes from the prior analysis that influence estimates of the number of marine mammals that 

could be affected in each training or testing event.  

¶ The mysticetes have been split from one hearing group (the low frequency cetaceans, LF) into 
two hearing groups: the LF (including minke, humpback, gray, wƛŎŜΩǎΣ .ǊȅŘŜΩǎ, hƳǳǊŀΩǎΣ and 
sei whales) and the very low frequency cetaceans (VLF; including blue, fin, right, and bowhead 
whales). While the VLF hearing group retains similar susceptibility to auditory effects as the 
prior analysis, the new LF hearing group is predicted to be more susceptible to effects at 
higher frequencies and less susceptible to effects at lower frequencies. Consequently, for LF 
species, estimated auditory effects due to sources at frequencies above 10 kHz are 
substantially higher than in prior analysis of the same activities.  

¶ The hearing group previously called the mid-frequency cetaceans (MF) is now called the high 
frequency cetaceans (HF). All species previously in the MF cetacean hearing group (most 
odontocetes) are now in the HF cetacean hearing group, and there is no MF cetacean 
exposure function. In the future, there may be sufficient data to support splitting the current 
HF cetacean hearing group into MF and HF hearing groups, with certain larger odontocetes 
(sperm, beaked, and killer whales) in the MF hearing group. The HF cetaceans are predicted to 
be much more susceptible to auditory effects at low and mid-frequencies than previously 
analyzed. Consequently, the estimated auditory effects due to sources under 10 kHz, 
including MF1 hull-mounted sonar and other anti-submarine warfare sonars, are substantially 
higher for this hearing group than in prior analyses of the same activities. 

¶ The hearing group previously called the high frequency cetaceans (HF) is now called the very 
high frequency cetaceans (VHF). This hearing group, which includes Kogia whales, harbor 
ǇƻǊǇƻƛǎŜǎ ŀƴŘ 5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜǎ, is predicted to be less susceptible to auditory effects at high 
frequencies (above 10 kHz) than previously analyzed. Consequently, estimated effects on this 
group from high frequency sources are slightly lower than prior analyses of the same 
activities.  

¶ The phocid carnivores (PCW) are predicted to be slightly more susceptible and otariids and 
other marine carnivores (OCW) are predicted to be substantially more susceptible to auditory 
effects across their hearing range than previously analyzed. Consequently, estimated auditory 
effects for PCW and OCW are higher than in prior analyses of the same activities. 
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Note: Hearing groups are very low frequency cetaceans (VLF), low frequency cetaceans (LF), high frequency cetaceans (HF), very 
high frequency cetaceans (VHF), phocid carnivores in water and air (PCW and PCA), otariids and other non-phocid marine 
carnivores in water and in air (OCW and OCA), and sirenians (SI). SI are not in the NWTT Study Area. Black solid lines τPhase IV 
(4) TTS exposure functions. Gray solid lines τPhase III (3) TTS exposure functions. Black dashed lines τPhase IV (4) AINJ exposure 
functions. Gray dashed lines τPhase III (3) AINJ exposure functions. Figure taken from U.S. Department of the Navy (2025). 

Figure 2-2: Marine Mammal TTS and AINJ Exposure Functions for Sonars and Other Non-

Impulsive Sources 
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Note: Hearing groups are very low frequency cetaceans (VLF), low frequency cetaceans (LF), high frequency cetaceans (HF), very 
high frequency cetaceans (VHF), phocid carnivores in water and air (PCW and PCA), otariids and other non-phocid marine 
carnivores in water and in air (OCW and OCA), and sirenians (SI). SI are not in the NWTT Study Area. Heavy solid lines τPhase 
IV (4) TTS exposure functions. Thin solid lines τPhase III (3) TTS exposure functions. Heavy dashed lines τPhase IV (4) AINJ 
exposure functions. Thin dashed lines τPhase III (3) AINJ exposure functions. Figure taken from U.S. Department of the Navy 
(2025). 

Figure 2-3: Marine Mammal TTS and AINJ Exposure Functions for Impulsive Sources  
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Table 2-1: Peak SPL Thresholds for Auditory Effects on Marine Mammals from Impulsive 

Sources 

Hearing 

Group 

TTS AINJ 
Change 

Phase III Phase IV Phase III Phase IV 

VLF & LF 213 216 219 222 +3 

HF 224 224 230 230 0 

VHF 196 196 202 202 0 

OCW 226 224 232 230 -2 

PCW 212 217 218 223 +5 
Note: values are unweighted peak pressures in dB re 1 ˃ tŀ ǳƴŘŜǊǿŀǘŜǊΦ VLF = 

very low frequency cetacean, LF = low frequency cetacean, HF = high 

frequency cetacean, VHF = very high frequency cetacean. 

The instances of AINJ predicted by NAEMO are not reduced to account for activity-based mitigation in 

this analysis, unlike prior analyses. Section 2.3.3 (Potential Opportunities to Mitigate Auditory and Non-

Auditory Injury) discusses the potential opportunities to mitigate modeled auditory effects from sonar 

and explosions. 

NAEMO estimates the reduction in cumulative SEL due to marine mammal avoidance of high-receive- 

level sonar exposures. Initiation of aversive behavior is based on the applicable behavioral response 

function for a species. Avoidance speeds and durations are estimated from baseline species data and 

actual sonar exposure data, when available. The estimated cumulative SEL, including any reductions due 

to avoidance (if initiated), is compared to the thresholds for AINJ and TTS to assess auditory effects. If 

the thresholds for AINJ or TTS are not exceeded, the potential for behavioral response is assessed based 

on the highest exposure in the simulation. This analysis assumes that a small portion (5 percent) of 

delphinids in the Odontocete behavioral group would not avoid most events but would stay in the 

vicinity to engage in bow-riding or other behaviors near platforms (i.e., the cumulative SEL is not 

reduced through avoidance). A detailed explanation of the new avoidance model and the species 

avoidance factors are in the Quantitative Analysis TR (U.S. Department of the Navy, 2024b). 

The ability to reduce cumulative SEL depends on susceptibility to auditory effects, sensitivity to 

behavioral disturbance, and characteristics of the sonar source, including duty cycle, source level, and 

frequency. Table 2-2 shows the range in percentage reduction of AINJ due to avoidance for each hearing 

group and behavioral group based upon avoidance results for each species within each group and across 

all modeled sonar activity categories in this analysis.  

The reduction in AINJ due to avoidance differs across activity categories and between auditory and 

behavioral groups. It also depends on the geographic overlap of each species with different activities. 

Most predicted AINJ in NWTT are attributable to activities with sonars used in anti-submarine warfare. 

Reduction in AINJ due to avoidance for these activities can be lower because of the high source levels, 

and thus high received levels, of sonars used in anti-submarine warfare. On the other hand, many of the 

sources used in Acoustic & Oceanographic Science & Technology activities do not have high source 

levels. The reduction in AINJ due to avoidance is low for these activities because received levels may not 

be high enough to trigger avoidance in the modeling. Groups that are relatively less sensitive to 

behavioral disturbance compared to susceptibility of auditory effects are less likely to avoid AINJ, 

particularly the Mysticete behavioral group. Within the Odontocete behavioral group, the VHF 

cetaceans are more susceptible to auditory effects attributable to mid-frequency anti-submarine 

warfare sonars than the HF cetaceans and are therefore less likely to avoid AINJ. The Sensitive Species 
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behavioral group and the Pinniped behavioral group are relatively more susceptible to behavioral 

disturbance compared to auditory effects, so these species would likely avoid most exposures that could 

cause AINJ. The reduction in AINJ for most groups is less than assumed in prior analyses4 for most 

species. Even without avoidance, no auditory injuries were predicted for beaked whales (Sensitive 

behavioral group/ HF cetacean). 

Table 2-2: Reduction in AINJ due to Avoiding Sonars in the Navy Acoustic Effects Model by 

Activity Category 

Behavioral/ 
Hearing Group Activity Category Percent AINJ 

Avoided 

MYST / LF 

Anti-Submarine Warfare 19% 

Mine Warfare 0% 

Other Testing Activities 25% 

Other Training Activities 6% 

Unmanned Systems 39% 

Vessel Evaluation 83% 

Acoustic & Oceanographic Science & Technology 0% 

MYST / VLF 

Anti-Submarine Warfare 38% 

Mine Warfare No AINJ 

Other Testing Activities 50% 

Other Training Activities 100% 

Unmanned Systems No AINJ 

Vessel Evaluation 50% 

Acoustic & Oceanographic Science & Technology 0% 

ODONT / HF 

Anti-Submarine Warfare 71% 

Mine Warfare 0% 

Other Testing Activities 69% 

Other Training Activities 55% 

Unmanned Systems 97% 

Vessel Evaluation 94% 

Acoustic & Oceanographic Science & Technology 6% 

ODONT / VHF 

Anti-Submarine Warfare 49% 

Mine Warfare 55% 

Other Testing Activities 19% 

Other Training Activities 79% 

Unmanned Systems 20% 

Vessel Evaluation 69% 

Acoustic & Oceanographic Science & Technology 3% 

PINN / OT 

Anti-Submarine Warfare 92% 

Mine Warfare 100% 

Other Testing Activities 97% 

Other Training Activities 75% 

Unmanned Systems 99% 

Vessel Evaluation 100% 

Acoustic & Oceanographic Science & Technology 55% 

 

 

4 In prior analyses, the reduction in AINJ due to avoidance was calculated outside of NAEMO by applying a common reduction 

factor based on spreading loss from a hull-mounted sonar and assuming that all nearby animals would avoid the sound source 

(U.S. Department of the Navy, 2024b). This resulted in reducing most NAEMO-predicted AINJ to TTS. 



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-19 

 

Behavioral/ 
Hearing Group Activity Category Percent AINJ 

Avoided 

PINN / PW 

Anti-Submarine Warfare 72% 

Mine Warfare 98% 

Other Testing Activities 82% 

Other Training Activities 77% 

Unmanned Systems 96% 

Vessel Evaluation 97% 

Acoustic & Oceanographic Science & Technology 31% 

SENS / HF 

Anti-Submarine Warfare No AINJ 

Mine Warfare No AINJ 

Other Testing Activities No AINJ 

Other Training Activities No AINJ 

Unmanned Systems No AINJ 

Vessel Evaluation No AINJ 

Acoustic & Oceanographic Science & Technology No AINJ 

SENS / VHF 

Anti-Submarine Warfare 49% 

Mine Warfare 98% 

Other Testing Activities 81% 

Other Training Activities 98% 

Unmanned Systems 81% 

Vessel Evaluation 98% 

Acoustic & Oceanographic Science & Technology 72% 
version.20260429 

FHG = Functional Hearing Group, MYST = Mysticete, ODONT = Odontocete, SENS = Sensitive species, VLF = very low frequency 

cetacean, LF = low frequency cetacean, HF = high frequency cetacean, VHF = very high frequency cetacean, PW = Pinnipeds in 

Water, OT = Otariids. NO AINJ means that no auditory injuries were predicted in the modeling without avoidance; therefore, a 

percent AINJ avoided value is not provided. 

Recovery from TTS after a sound exposure is not quantified in this analysis (see Section 4 [Marine 

Mammals] of the Acoustic and Explosive Effects Supporting Information TR). Small amounts of TTS (a few 

dB) typically begin to recover following the cessation of sound exposure and may fully recover in 

minutes, while larger amounts of TTS require longer to recover. Most TTS fully recovers within 24 hours, 

but larger shifts could take days to fully recover. In NAEMO, intermittent sound exposures are summed 

in terms of cumulative SEL over the length of the event up to 24 hours. In general, cumulative SEL for 

intermittent sound exposures likely over-estimates auditory effects because recovery from TTS can 

occur in the quiet periods between sounds, especially when the duty cycle is low. Lower duty cycles 

allow for more time between high-level sounds and therefore more of an opportunity for hearing to 

recover. Modeled effects using the SEL-based criteria are therefore likely to accurately predict effects 

from higher duty cycle sources and certainly overestimate effects from lower duty cycle sources.  

See Section 2.5 (Ranges to Effects) for information on the ranges to TTS and AINJ with distance based on 

the type of sound sources and hearing group, as well as several other factors.  

2.2.2 QUANTIFYING BEHAVIORAL RESPONSES TO SONARS 

Criteria and thresholds for behavioral responses have been updated since the prior analysis (see Criteria 

and Thresholds TR). Notable differences between the prior and updated criteria and thresholds for 

behavioral responses to sonars are as follows: 

¶ Beaked whales and harbor porpoise are in a combined Sensitive Species behavioral group 
(previously, these groups had unique response functions). Other behavioral groupings remain 
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the same: Mysticetes (all baleen whales), Odontocetes (all other toothed whales and 
dolphins), and Pinnipeds (true seals, sea lions, walruses, polar bears) . 

¶ Behavioral cut-off conditions have been revised. The prior analysis only applied distance cut-
offs. This analysis applies a dual cut-off condition based on both distance and received level. 
The cut-off distances have also been revised. These updates are described at the end of this 
section. 

For each group, a biphasic behavioral response function was developed using best available data and 

Bayesian dose response models. The behavioral response functions are shown in Figure 2-4. 

 
Notes: Revised behavioral response functions (solid lines) and prior behavioral response functions (Phase III, dotted lines). 
SensSp = Sensitive Species, Odont = Odontocetes, Pinn = Pinnipeds, Myst = Mysticetes. The Phase III beaked whale behavioral 
response function is plotted against the new Sensitive Species curve. Figure taken from U.S. Department of the Navy (2024a). 

Figure 2-4: Behavioral Response Functions 

Due to the addition of new data and the separation of some species groups, the most significant 

differences from prior analyses include the following: 

¶ The Sensitive Species behavioral response function is more sensitive at lower received levels 
but less sensitive at higher received levels than the prior beaked whale functions.  

¶ The Odontocete behavioral response function is less sensitive across all received levels due to 
the inclusion of additional behavioral response research. This will result in a lower number of 
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behavioral responses than in the prior analysis for the same event but also reduces the 
avoidance of auditory effects. 

¶ The Mysticete behavioral response function is less sensitive across most received levels due 
to the inclusion of additional behavioral response research. This will result in a lower number 
of behavioral responses than in the prior analysis for the same event but also reduces the 
avoidance of auditory effects. 

¶ The Pinniped in-water behavioral response function is more sensitive across most received 
levels due to the inclusion of additional captive pinniped data. Only three behavioral studies 
using captive pinnipeds were available for the derivation of the behavioral response function. 
Behavioral studies of captive animals can be difficult to extrapolate to wild animals due to 
several factors (e.g., use of trained subjects). This means the pinniped behavioral response 
function likely overestimates effects compared to observed reactions of wild pinnipeds to 
sound and anthropogenic activity. This will result in a higher number of behavioral responses 
than in the prior analysis for the same event but also increases the avoidance of auditory 
effects. 

The behavioral response functions only relate the highest received level of sound during an event to the 

probability that an animal will have a behavioral response. Currently, there are insufficient data to 

develop criteria that include the context of an exposure, characteristics of individual animals, behavioral 

state, duration of an exposure, sound source duty cycle, the number of individual sources in an activity, 

or how loud the animal may perceive the sonar signal to be based on the frequency of the sonar versus 

ǘƘŜ ŀƴƛƳŀƭΩǎ ƘŜŀǊƛƴƎ ǊŀƴƎŜ τ although these factors certainly influence the severity of a behavioral 

response.  

The behavioral response functions also do not account for distance. At moderate to low received levels 

the correlation between probability of reaction and received level is very poor and it appears that other 

variables mediate behavioral reactions (e.g., Ellison et al., 2012) such as the distance between the 

animal and the sound source. Data suggest that beyond a certain distance, significant behavioral 

responses are unlikely. At shorter ranges (less than 10 km) some behavioral responses have been 

observed at received levels below 140 dB re 1 µPa. Thus, proximity may mediate behavioral responses 

at lower received levels. Since most data used to derive the behavioral response functions are within 10 

km of the source, probability of reaction at farther ranges is not well-represented. Therefore, the 

source-receiver range must be considered separately to estimate likely significant behavioral reactions.  

This analysis applies behavioral cut-off conditions to responses predicted using the behavioral response 

functions. The cut-off distance is based on the farthest source-animal distance across all known studies 

where animals exhibited a significant behavioral response. Animals within a specified distance and 

exposed to received SPLs associated with the minimum probability (0.50) of response on the behavioral 

response function are assumed to have a significant behavioral response. Animals beyond the cut-off 

distance but exposed to received SPLs associated with a probability of response of 0.50 or above are 

also assumed to have a significant behavioral response. The actual likelihood of significant behavioral 

reactions occurring beyond the distance cut-off is unknown. Significant behavioral responses beyond 

100 km are unlikely based on source-animal distance and attenuated received levels. The behavioral cut-

off conditions are shown in Table 2-3. Additional information on the derivation of the cut-off conditions 

is in the Criteria and Thresholds TR.  
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Table 2-3: Phase IV Behavioral Cut-off Conditions for Each Species Group 

Behavioral Group Received level associated with p(0.50) 
on the behavioral response function1 

Cut-off Range2   

Sensitive Species1 133 dB re 1 µPa 40 km 

Odontocetes 168 dB re 1 µPa 15 km 

Mysticetes 185 dB re 1 µPa 10 km 

Pinnipeds 156 dB re 1 µPa 5 km 

1 A minimum p(response) condition was not applied in the prior Phase 3 analysis.  
2 Distance cut-offs for moderate source level/single platform and high source level/multi -
platform conditions in Phase III: beaked whales (25/50 km), harbor porpoises (20/40 km), 
odontocetes (10/20 km), mysticetes (10/20 km), and pinnipeds 5/10 km).  

See Section 2.5 (Ranges to Effects) for information on the probability of behavioral response with 

distance based on the type of sonar and behavioral group, as well as several other factors.  

2.2.3 QUANTIFYING BEHAVIORAL RESPONSES TO EXPLOSIVES 

Behavioral responses are quantified for explosions, which are impulsive sounds. The thresholds used to 

quantify behavioral responses to explosions are described in the Criteria and Thresholds TR and are 

listed in Table 2-4. These thresholds are the same as those applied in the prior analysis of these stressors 

in the Study Area, although the explosive behavioral threshold has shifted, corresponding to changes in 

the TTS thresholds as explained below. 

Table 2-4: Behavioral Response Thresholds for Explosive Sounds 

Sound Source Behavioral Threshold 

Multiple Explosions 5 dB less than the TTS onset threshold (weighted SEL) 

Single Explosions or One Cluster TTS onset threshold (weighted SEL) 

While seismic and pile driving data provide the best available science for assessing behavioral responses 

to impulsive sounds by marine mammals, it is likely that these responses represent a worst-case 

scenario compared to responses to explosives used in training and testing activities, which would 

typically consist of single impulses or a cluster of impulses (i.e., acute sounds), rather than long-

duration, repeated impulses (i.e., potentially chronic sounds). 

For single explosions at received sound levels below hearing loss thresholds, the most likely behavioral 

response is a brief alerting or orienting response. Since no further sounds follow the initial brief impulse, 

significant behavioral reactions would not be expected to occur. If a significant response were to occur, 

this analysis assumes it would be within the range of auditory effects (AINJ and TTS). This reasoning was 

applied to previous shock trials and is extended to the criteria used in this analysis. Because of this 

approach, the number of auditory effects is higher than the number of behavioral effects in the 

quantified results for some stocks. If more than one explosion occurs within any given 24-hour period 

within a training and testing event, criteria are applied to predict the number of animals that may have a 

behavioral reaction.  

See Section 2.5 (Ranges to Effects) for information on the behavioral response distances from these 

stressors.  
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2.2.4 QUANTIFYING MORTALITY AND NON-AUDITORY INJURY DUE TO EXPLOSIVES 

The criterion for mortality is based on severe lung injury observed in terrestrial mammals exposed to 

underwater explosions as recorded in Goertner (1982). The criteria for non-auditory injury are based on 

slight lung injury or gastrointestinal tract injury observed in the same data set. Mortality and slight lung 

injury effects on marine mammals are estimated using impulse thresholds based on both calf /juvenile 

and adult body masses (see Criteria and Thresholds TR). The peak pressure threshold applies to all 

species and age classes. Unlike the prior analysis, this analysis relies on the onset rather than the mean 

estimated threshold for these effects. This revision generally results in a small increase in the predicted 

non-auditory injuries and mortalities for the same event versus prior analyses, although there are no 

mortalities or non-auditory injuries estimated for this analysis. Thresholds are provided in Table 2-5 for 

use in non-auditory injury assessment for marine mammals exposed to underwater explosives. 

Any instances of mortality predicted by NAEMO are not reduced to account for activity-based mitigation 

in this analysis, unlike prior analyses. Section 2.3.3 (Potential Opportunities to Mitigate Auditory and 

Non-Auditory Injury) discusses the potential opportunities to mitigate modeled effects from explosions. 

Table 2-5: Thresholds for Estimating Ranges to Potential Effect for Non-Auditory Injury 

Effect Threshold 

Onset Mortality - Impulse  ρπσὓ ρ  
Ȣ

 Pa-s 

Onset Injury - Impulse (Non-auditory) τχȢυὓ ρ  
Ȣ

 Pa-s 

Onset Injury - Peak Pressure (Non-auditory) 237 dB re 1 µPa peak 

Note: Where M is animal mass (kg) and D is animal depth (m). 

See Section 2.5 (Ranges to Effects) for information on the distance to which non-auditory injury and 

mortality would extend from a detonation based on the size of the explosion, the marine mammal 

species, as well as several other factors.  

2.3 ASSESSING EFFECTS ON INDIVIDUALS AND POPULATIONS  

2.3.1 SEVERITY OF BEHAVIORAL RESPONSES TO MILITARY READINESS ACTIVITIES 

The statutory definition of Level B harassment of marine mammals for military readiness activities is the 

άdisruption of natural behavioral patterns, including, but not limited to, migration, surfacing, nursing, 

breeding, feeding, or sheltering, to a point where such behavioral patterns are abandoned or 

significantly alteredέ (Section 3(18)(B) of the MMPA, as amended by the 2004 NDAA [Public Law 108-

136]). Defining when a behavioral response becomes significant, as well as setting corresponding 

predictive exposure threshold values, is challenging. Whether an animal discernably responds, and the 

severity of that response, ŀǊŜ ƭƛƪŜƭȅ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜ ŀƴƛƳŀƭΩǎ ƭƛŦŜ ŜȄǇŜǊƛŜƴŎŜΣ ƳƻǘƛǾŀǘƛƻƴΣ ǘƘŜ ǇƘȅǎƛŎŀƭ 

condition of the animal, and the context of the exposure (Ellison et al., 2012; Southall et al., 2007; 

Southall et al., 2019).  

Behavioral responses can be generally categorized as low, moderate, or high severity. Low severity 

ǊŜǎǇƻƴǎŜǎ ŀǊŜ ǿƛǘƘƛƴ ŀƴ ŀƴƛƳŀƭΩǎ ǊŀƴƎŜ ƻŦ ǘȅǇƛŎŀƭ όōŀǎŜƭƛƴŜύ ōŜƘŀǾƛƻǊǎ and would not be considered 

significant. High severity responses are those with a higher likelihood of consequences to growth, 

survival, or reproduction, such as behaviors that increase the risk of injury, prolonged separation of a 
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female and dependent offspring, prolonged displacement from foraging areas, or prolonged disruption 

of breeding behavior. High severity reactions would always be considered significant, even if no direct 

negative outcome is observed. For example, separation of a killer whale mother-calf pair was observed 

when they were approached by a vessel with an active sonar source during a behavioral response study 

(Miller et al., 2014), but the animals rejoined once the ship passed.  

The behavioral responses predicted in this analysis are likely of moderate severity within the scale 

presented in Southall et al. (2021). Examples of moderate severity responses include avoidance, changes 

in vocalization, reduced foraging, reduced surfacing, and changes in courtship behavior. If moderate 

behaviors are sustained long enough to be outside of normal daily variations in feeding, reproduction, 

resting, migration/movement, or social cohesion, they are considered significant. 

Given the available data on marine mammal behavioral responses, this analysis errs toward 

overestimating the number of significant behavioral responses. It is not possible to ascertain the true 

significance of most observed reactions that underlie the behavioral response functions used in this 

analysis. The behavioral criteria assume that most reactions that lasted for the duration of a sound 

exposure or longer were significant, regardless of exposure duration. It is possible that some observed 

short-duration behavioral responses used to develop the behavioral response functions would not 

qualify as harassment under the MMPA, as defined above. In addition, the experimental designs used 

during some behavioral response studies with non-captive animals were unlike military readiness 

activities in important ways. These differences include closely approaching and tagging subject animals, 

following subjects before the exposure, vectoring towards avoiding animals, or multiple close passes by 

focal animal groups. In contrast, military platforms would not purposely undertake such close 

approaches nor make directed movements toward animals. As researchers have improved experimental 

designs in subsequent behavioral response studies, more recent data better reflects responses in 

contexts more closely matching exposures during military readiness activities. Interpreting studies with 

captive animals presents other challenges, as captive animals may have different behavioral motivations 

than non-captive animals, and the context of exposure (confined environment, distance from source) 

differs from non-captive exposures. Thus, some behavioral reactions associated with acoustic received 

levels then used to develop behavioral risk functions may have been influenced by other aspects of the 

experimental exposures.  

2.3.2 BEHAVIORAL RESPONSES BY DISTANCE AND SOUND PRESSURE LEVEL 

Figure 2-5 and Figure 2-6 provide the total number of predicted behavioral responses under a maximum 
year of activities for each behavioral response group across all activities and all sonar sources without 
applying TTS or AINJ thresholds. In other words, in these plots, behavioral response functions were 
applied to all animats in NAEMO, assuming animals that did receive TTS or AINJ would also be likely to 
exhibit a behavioral response. For these two figures, the total bar height represents the total number of 
behavioral responses as indicated on the vertical axis, whereas the dark gray bars indicate the number 
of significant behavioral responses (i.e., Level B harassment for military readiness activities under the 
MMPA) using the distance and probability of response cut-off conditions described at the end of Section 
2.2.2 (Quantifying Behavioral Responses to Sonars) and presented in Table 2-3 for each behavioral 
response group.  

Figure 2-5 shows the total number of behavioral responses in 6-dB SPL bins representing the highest 
received SPL. All exposures equal to or above the received level associated with a 50 percent probability 
of response (i.e., p(0.50)) on the applicable behavioral response function are assumed to cause 
significant behavioral responses in this analysis. A portion of behavioral responses predicted at lower 
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received levels (as low as 100 dB SPL) are also assumed to be significant behavioral responses. These 
exposures are due to sources with lower source levels while within the cut-off ranges in Table 2-3. 
Overall, there are few exposures to sonar at or above 200 dB SPL.  

Figure 2-6 shows the total number of behavioral responses in 5-km bins. For odontocetes and 
mysticetes, few significant behavioral responses are estimated beyond the cut-off ranges in Table 2-3, 
which are 15 km and 10 km, respectively. For pinnipeds, all behavioral responses within 5 km are 
assumed to be significant behavioral responses. Some significant behavioral responses for higher source 
level sonars are predicted out to and beyond 50 km. All behavioral responses within 40 km are assumed 
to be significant behavioral responses for sensitive species, with some significant behavioral responses 
predicted as far as 100 km for the highest-level sonar sources. For mid-frequency bins in open ocean, 
there is a strong convergence zone between 50 km ς 60 km and a second convergence zone starting 
beyond 95 km. This explains the spike in predicted behavioral responses at these distances in this Study 
Area.  
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Figure 2-5: Total Predicted Instances of Marine Mammal Behavioral Responses in the Study 

Area by Received Level 

 



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-27 

 

Figure 2-6: Total Predicted Instances of Marine Mammal Behavioral Responses in the Study 

Area by Distance  
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2.3.3 POTENTIAL OPPORTUNITIES TO MITIGATE AUDITORY AND NON-AUDITORY INJURY 

Visual observation of mitigation zones and nearby sea space is prescribed in the Mitigation section of 

the SEIS/OEIS. In summary, trained Lookouts would be positioned on surface vessels, aircraft, piers, or 

the shore to observe designated mitigation zones around stressors prior to and during the use of certain 

sound sources and explosives. The specified mitigation zones are the largest areas Lookouts can 

reasonably be expected to observe during typical activity conditions, while being practical to implement 

from an operational standpoint. When a marine mammal (and in some instances, indicators of marine 

mammal presence like floating concentrations of vegetation) is sighted within or entering a mitigation 

zone, sound-producing activities are delayed, relocated, powered down, or ceased. These actions either 

reduce an acoustic dose (in the case of an ongoing acoustic stressor) or prevent an injurious exposure 

altogether (in the case of a single exposure like an explosion). 

Ranges to auditory effects (AINJ and TTS) for marine mammals exposed to sonars are in Section 2.5.1 

(Ranges to Effects for Sonar and Other Transducers) for the following sonars: hull-mounted surface ship 

sonars (bins MF1, MF1C, and MF1K), rotary-wing aircraft dipping sonar, sonobuoy sonar, and towed 

mine-hunting sonar. The median ranges to AINJ for all hearing groups due to hull-mounted sonars are 

encompassed by the applicable mitigation zones (200 yd. shut down/ 500 yd. power down/ 1,000 yd. 

power down). The median ranges to AINJ for all hearing groups for the remaining sonar are 

encompassed by the applicable mitigation zone (200 yd. shut down). Ranges to mortality for marine 

mammals exposed to in-water explosions are in Section 2.5.3 (Ranges to Effects for Explosives) for all 

bins. Mitigation ranges for explosives differ depending on the type of activity. In all cases, the mitigation 

zones encompass the ranges to mortality for the bin sizes that may be used. 

Although the mitigation zones cover the range to AINJ for most sonar sources in most conditions, this 

analysis does not reduce model-predicted effects to account for visual observations, unlike the previous 

analysis. Instead, NAEMO identified the number of instances that animats with doses exceeding 

thresholds for AINJ (sonar) also had their closest points of approach within applicable mitigation zones. 

These instances are considered potential mitigation opportunities, which would be further influenced by 

other factors such as the sightability of the species and viewing conditions, as discussed in the 

Mitigation section of the SEIS/OEIS. These instances were only assessed using the applicable mitigation 

zone size for platforms and sources with visual observation requirements. The closest point of approach 

considers any predicted animal avoidance of a sound source in the activity.  

The results for activities that use sonar and have at least one model-predicted AINJ in any of the marine 

mammal hearing groups are shown in Table 2-6. Activities and hearing groups that have no predicted 

AINJ (following the rounding rules presented below, under Section 2.4 [Species Assessments]) are not 

shown in Table 2-6. For example, only fin whales within the VLF hearing group have model-predicted 

AINJ from sonar exposure. The VLF hearing group is not included in Table 2-6 because the single AINJ 

predicted for sonar training activities and for sonar testing activities is the summed risk across multiple 

activities. A dash (-) means that less than 0.5 AINJ is predicted across the entire hearing group due to the 

activity. 

The variation across activities is due to a variety of factors. Some scenarios under each activity may 

include platforms or sources that do not have applicable visual observation requirements. Other 

activities may occur in locations where there are low numbers of animals in a hearing group; thus, the 

ratio is sensitive to the limited number of instances modeled. Most auditory injuries to the HF cetacean 

hearing groups have associated closest points of approach in a mitigation zone. Some of these will be 
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observed and the exposure minimized or avoided because of mitigation. A portion (5 percent) of the HF 

hearing group was assumed to not avoid in the model to account for close approach behaviors like bow-

riding. In an actual event, if delphinids were observed bow-riding, the activity could continue without 

powering down or ceasing the sonar, as described in the Mitigation section.  

Table 2-6: Potential Mitigation Opportunities during Activities with Sonar 

Activity Name LF HF VHF PCW OCW 

Acoustic Component Testing - 51% 25% 47% - 
Acoustic and Oceanographic Research - 100% 55% 87% 93% 
Acoustic and Oceanographic Research (NAVSEA) - - 14% 87% - 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) 100% 100% 94% - - 
At-Sea Sonar Testing 89% - 25% - - 
Civilian Port Defense - Homeland Security Anti-Terrorism/Force Protection 
Exercises (CPF) - - 76% - - 

Countermeasure Testing - - 48% - - 
Mine Countermeasure and Neutralization Testing (NAVSEA) - - 75% - - 
Mine Detection and Classification Testing (NAVSEA) - - 17% - - 
Pierside Sonar Testing 4% - 24% 13% 4% 
Post Refit Sea Trial - - 56% - - 
Semi-Stationary Equipment Testing - - 4% 21% 0% 
Submarine Sonar Maintenance and Systems Checks (CPF) - - 100% 100% 100% 
Submarine Sonar Testing/Maintenance - - 67% 91% - 
Surface Ship Sonar Maintenance and Systems Checks (CPF) - - 100% 66% - 
Torpedo (Non-Explosive) Testing - - 30% 92% - 
Undersea Warfare Testing - - 96% - - 
Unmanned Surface Vehicle System Testing  - - 77% - - 
Unmanned Underwater Vehicle Testing 100% - 31% 89% - 
Unmanned Underwater Vehicle Training - Certification and Development 
Exercises (CPF) - - 100% - - 

version.20260819 

For this Proposed Action, the model-predicted instances of mortality and non-auditory injury are 

negligible. This analysis did not reduce model-predicted mortality to account for visual observations like 

in previous analysis, even though the mitigation zones cover the range to mortality. It is likely that 

animals, especially species that are highly visible such as delphinids in pods, in the mitigation zone will 

be observed by nearby Lookouts and the exposure avoided, as described in the Mitigation section of the 

SEIS/OEIS. Based on the ranges to effects for explosives, the applicable mitigation zones would also 

cover the range to non-auditory injuries.  

2.3.4 RISKS TO MARINE MAMMAL POPULATIONS  

To issue a Letter of Authorization under the MMPA, NMFS must determine that an impact resulting from 

the specified activity άŎŀƴƴƻǘ ōŜ ǊŜŀǎƻƴŀōƭȅ ŜȄǇŜŎǘŜŘ ǘƻΣ ŀƴŘ ƛǎ ƴƻǘ ǊŜŀǎƻƴŀōƭȅ ƭƛƪŜƭȅ ǘƻΣ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘ 

ǘƘŜ ǎǇŜŎƛŜǎ ƻǊ ǎǘƻŎƪ ǘƘǊƻǳƎƘ ŜŦŦŜŎǘǎ ƻƴ ŀƴƴǳŀƭ ǊŀǘŜǎ ƻŦ ǊŜŎǊǳƛǘƳŜƴǘ ƻǊ ǎǳǊǾƛǾŀƭΦέ Assessing the 

consequences to a marine mammal population due to individual, short-term responses can be difficult 

and has been the subject of many studies (see the subsection Population Consequences to Marine 

Mammals from Acoustic Stressors in Section 4 [Marine Mammals] in the Acoustic and Explosive Effects 

Supporting Information TR). 

This analysis adapts the assessment of species vulnerability described in Southall et al. (2023). The 

relativistic risk assessment approach in Southall et al. (2023) was designed to compare risk to 

populations from specific industry impact scenarios at different locations or times of year. This approach 

may not be suitable for many military readiness activities, for which alternate spatial or seasonal 
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scenarios are not usually feasible. However, the concepts considered in ǘƘŀǘ ŦǊŀƳŜǿƻǊƪΩǎ population 

vulnerability assessment are useful in this analysis, including population status (endangered or 

threatened), population trend (decreasing, stable, or increasing), population size, and chronic exposure 

to other anthropogenic or environmental stressors. These stock vulnerability factors are provided for 

every stock in the Study Area in Table 2-9 for species that are ESA-listed and in Table 2-10 for species 

that are not ESA-listed. 

This analysis also relies on the population consequences of disturbance themes identified in Keen et al. 

(2021). These themes fall into three categories: life history traits, environmental conditions, and 

disturbance source characteristics. Life history trait  definitions used in this analysis are shown in Table 

2-7. Life history traits include: 

¶ Movement ecology (resident/nomadic/migratory): Resident animals that have small home 
ranges relative to the size and duration of an effect zone would have a higher risk of repeated 
exposures to an ongoing activity. Animals that are nomadic over a larger range may have less 
predictable risk of repeated exposure. For resident and nomadic populations, overlap of a 
stressor with feeding or reproduction depends more on time of year rather than location in 
their habitat range. In contrast, migratory animals may have higher or reduced potential for 
exposure during feeding and reproduction based on both location, time of the year, and 
duration of an activity. The risk of repeated exposure during individual events may be lower 
during migration as animals maintain directed transit through an area. 

¶ Reproductive strategy (capital/income/mixed): Reproduction is energetically expensive for 
female marine mammals. Mysticetes are capital breeders. Capital breeders rely on their 
capital, or energy stores, to migrate, maintain pregnancy, and nurse a calf. Capital breeders 
would be more resilient to short-term foraging disruption due to their reliance on built-up 
energy reserves. Most odontocetes are income breeders, which rely on some level of income, 
or regular foraging, to give birth and nurse a calf. Income breeders would be more sensitive to 
the consequences of disturbances that affect foraging during lactation. Some species exhibit 
traits of both, such as beaked whales. 

¶ Body size (small/medium/large): For purposes of this assessment, marine mammals were 
generally categorized as small (less than 3m [10 ft.]), medium (3-9m [10-30 ft.]), or large 
(more than 9m [30 ft.]) based on length. Smaller animals require more food intake per unit 
body mass than large animals. They must consume food on a regular basis and are likely to be 
non-migratory and income breeders. The smallest odontocetes must maintain high 
metabolisms to maintain thermoregulation and cannot rely on blubber stores for long periods 
of time, whereas larger odontocetes can more easily thermoregulate. Larger sizes in other 
odontocetes is an adaptation for deep diving that allows them to access high quality 
mesopelagic and bathypelagic prey. Both small and large odontocetes have lower foraging 
efficiency than the large baleen whales. The filter-feeding large whales (mysticetes) consume 
most of their food within several months of the year and rely on extensive lipid reserves for 
the remainder of the year. The metabolism of mysticetes allows for fasting while seeking prey 
patches during foraging season and prolonged periods of fasting outside of foraging season 
(Goldbogen et al., 2023). Their energy stores support capital breeding and long migrations, 
therefore, a temporary feeding disturbance is likely to have inconsequential effects on a 
mysticete but may be consequential for small cetaceans. 
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¶ Pace of life (slow/medium/fast): Populations with a fast pace of life are characterized by early 
age of maturity, high birth rates, and short life spans, whereas populations with a slow pace 
of life are characterized by later age of maturity, low birth rates, and long lifespans. The 
consequences of disturbance in these populations differ. Although reproduction in 
populations with a fast pace of life is more sensitive to foraging disruption, these populations 
are quick to recover. Reproduction in populations with a slow pace of life is resilient to 
foraging disruption, but late maturity and low birth rates mean that long-term effects on 
breeding adults have a longer-term effect on population growth rates. The discussion of 
άgeneration timesέ in the species effect analyses below are referring to tƘŀǘ ǎǇŜŎƛŜǎΩ age of 
maturity. Pace of life was categorized for each species in this analysis by comparing age at 
sexual maturity, birth rate interval, life span, body size, and feeding and reproductive 
strategy. Pace of life attribute definitions are shown in Table 2-8. 

The above life history traits are identified for each stock in the Study Area in Table 2-9 for species that 

are ESA-listed and in Table 2-10 for all other species. If a species or stock has life history trait 

characteristics that span two classifications, both are shown (e.g., if a species exhibits both resident and 

nomadic behavior, it is described as resident-nomadic in the table). 

Environmental conditions include external anthropogenic and biological risk factors (not associated with 

the proposed activities) that can stress individuals and populations, making them more susceptible to 

long-term consequences. These factors include fisheries interactions (i.e., entanglement in nets, 

whaling, and bycatch), pollution, vessel strike, and other anthropogenic noise sources. These additional 

stressors are also considered when assessing the overall vulnerability of a stock to repeated effects from 

acoustic and explosive stressors. 

Disturbance source characteristics include overlap with the duration and frequency (how often it occurs) 

of disturbance and the nature and context of the exposure. In this analysis, disturbance source 

characteristics are considered as follows: 

¶ Information about the context of exposures can be obtained through the current exposure 
modeling process, including season, location of the activity, the distance from an acoustic 
source where an exposure threshold is exceeded, and the type of activity that resulted in 
modeled effects. 

¶ To obtain an estimate of the average number of times individual marine mammals within 
each stock may be affected annually, the total number of non-injurious (i.e., behavioral 
response, TTS) and injurious effects (i.e., AINJ, INJ, Mortality) are considered versus the 
population abundance, if reasonable estimates of abundance are available.  

Activities that occur within homeports and long duration activities require special consideration due to 

the potential for more frequent repeated effects on individuals as compared to individuals living outside 

areas where military readiness activities may be concentrated.  
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Table 2-7: Life History Characteristic Definitions 

 Body Size 
Feeding/ Breeding 

Strategy 
Pace of Life 

Chronic 
Anthropogenic Risk 

Factors 

Chronic 
Biological Risk 
Factors (Non-

Noise) 

Categories/ 
Definitions 

[Small, 
Medium, 
Large] 

[Capital, Income, 
Intermediate/ 
Mixed] 

[Fast, 
Medium, 
Slow] 

Risk from 
anthropogenic 
stressors (e.g., 
acoustic, fisheries 
interactions, vessel 
strike) 

Presence of 
disease, 
parasites, prey 
limitations, or 
high predation 

Source of 
Information 

Keen et al. 
(2021) 

Keen et al. (2021) 
Keen et al. 
(2021) 

SAR, Best Available 
Science, NMFS Species 
Profiles 

SAR, Best 
Available 
Science, NMFS 
Species 
Profiles 

Definitions 

Small:  
<3 m 
Medium: 
3 - 9 m 
Large:  
> 9 m 

Capitol breeder- 
stores energy prior 
to parturition for 
lactation 
Income Breeder- 
feeds during 
lactation 

See Table 
2-8 

Increased prevalence of other chronic 
stressors may increase species-specific 
vulnerability to the potential disturbance 
(Southall et al., 2021a) 

Notes: < = less than; > = more than; NMFS = National Marine Fisheries Service; SAR= stock assessment report 

Table 2-8: Pace of Life Attribute Definitions 

Attribute1 
Definitions 

Fast Medium Slow 

Body Size Small Medium Large 

Birth Rate Interval  1 to 2 years 2 to 3 years 3+ years 

Sexual Maturity2 
Up to 3.75 years on 
average 

3.75 to 7 years on 
average 

7+ years on average 

Lifespan Up to 29 years  29 to 50 years 50+ years 

Pace of Life Overall 
Majority (3+) fast 
attributes 

Majority medium or 
equal number of 
slow, medium and 
fast attributes 

Majority (3+) slow 
attributes 

1 Attribute citations NMFS 2023, Keen et al. 2021 
2 If sexual maturity was reported as a range for a particular species, an average value was used. 
Note: + = or more 
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Table 2-9: Stock Vulnerability Factors and Life History Traits for ESA-listed Marine Mammal Stocks within the Study Area 

Species Stock1 
Movement 

Ecology 
Body 
Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of 

Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Risk 
Factors3 

Blue whale Eastern North Pacific Migratory Large Capital Slow 
Unknown, 
possibly 
increasing 

Vessel strikes, fisheries interactions, 
ocean noise, pollution, vessel 
disturbance, habitat degradation 

Climate-related 
changes 

Fin whale 

California/Oregon/ 
Washington 

Migratory Large Capital Slow Increasing 
Vessel strikes, fisheries interactions, 

ocean noise, pollution, vessel 
disturbance, habitat degradation 

Climate-related 
changes 

Northeast Pacific Migratory Large Capital Slow Increasing 
Vessel strikes, fisheries interactions, 

ocean noise, pollution, vessel 
disturbance, habitat degradation 

Climate-related 
changes 

Gray whale Western North Pacific Migratory Large Capital Slow Increasing 

Vessel strikes, fisheries interactions, 

ocean noise, pollution, vessel 
disturbance, habitat degradation, 
subsistence hunting 

Climate-related 
changes 

Guadalupe 
fur seal 

Mexico Migratory4 Small Capital Fast Increasing 
Fisheries interactions, ocean noise, 
pollution 

Climate-related 
changes 

Humpback 
whale 

Southern Mexico ς 
California/Oregon/ 
Washington (Central 
America DPS) 

Migratory Large Capital Slow Unknown 
Vessel strikes, fisheries interactions, 
ingestion of marine debris 

Climate-related 
changes 

Mexico ς North Pacific 
(Mexico DPS) 

Migratory Large Capital Slow Unknown 
Vessel strikes, fisheries interactions, 
ingestion of marine debris 

Climate-related 
changes 

Mainland Mexico ς 
California/Oregon/ 
Washington (Mexico 
DPS) 

Migratory Large Capital Slow Unknown 
Vessel strikes, fisheries interactions, 
ingestion of marine debris 

Climate-related 
changes 

Killer whale 
Eastern North Pacific 
Southern Resident 

Resident Large Income Slow Decreasing 
Vessel strikes, fisheries interactions, 
ocean noise, pollution, vessel 
disturbance, habitat degradation 

Limitation of 
preferred Chinook 
salmon prey 

North Pacific 
right whale 

Eastern North Pacific Migratory Large Capital Slow Unknown 
Vessel strikes, fisheries interactions, 
subsistence hunting 

- 

Sei whale Eastern North Pacific Migratory  Large Capital Slow Unknown 
Vessel strikes, fisheries interactions, 
ocean noise 

Climate-related 
changes 

Sperm 
whale 

California/Oregon/ 
Washington 

Migratory5 Large Income Slow 
Unknown, 
possibly stable 

Vessel strikes, fisheries interactions, 
ocean noise, marine debris 

Climate-related 
changes, disease 
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Species Stock1 
Movement 

Ecology 
Body 
Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of 

Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Risk 
Factors3 

Steller sea 
lion 

Western DPS Resident Small Capital Fast 
Unknown, 
possibly stable  

Fisheries interactions, illegal 
harassment, subsistence hunting 

Disease, predation 
by killer whales and 
sharks 

Notes: Unk = unknown; Med = medium; NSD = No Stock Determined 
1 Stock designations are from the Pacific and Alaska Stock Assessment Reports prepared by NMFS (Carretta et al., 2025; Young et al., 2026). 
2 Fisheries interactions represent entanglement in fishing gear, including derelict fishing gear, whaling, and bycatch.  
3 Climate-related changes have the potential to affect all populations through, for example, habitat loss, shifts in ranges, changes in competition, increased susceptibility to 
diseases and harmful algae, shifting prey distributions or physically altering habitats (Gulland et al., 2022; Nelms et al., 2021).  
4 Guadalupe fur seals in the NWTT Study Area are primarily pups and juveniles that remain offshore in the Study Area year-round (see the Density TR and Section 4 [Marine 
Mammals] of the Biological Resources Background Information TR). 
5 Adult male sperm whales make long oceanographic migrations into temperate waters, while females and young stay in tropical waters year-round. Therefore, only male sperm 
whales are expected to be present in the NWTT Study Area. 
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Table 2-10: Stock Vulnerability Factors and Life History Traits for non-ESA-listed Marine Mammal Stocks within the Study Area 

Species Stock1 
Movement 

Ecology 
Body 
Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of 

Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Risk 
Factors3 

.ŀƛǊŘΩǎ 
beaked whale 

California/Oregon/ 
Washington 

Nomadic-Resident Large Mixed Med 
Stable, possibly 
increasing 

Fisheries interactions, ocean noise, 
ingestion of marine debris 

Predation by killer 
whales 

California sea 
lion 

U.S. 
Migratory-
Resident 

Small Income Med 
Stable, possibly 
increasing 

Fisheries interactions 
Harmful algal 
blooms 

Common 
bottlenose 
dolphin 

California/Oregon/ 
Washington 

Nomadic  
Small-
Med 

Income Med Unknown 
Fisheries interactions, habitat 
degradation (near shore) 

Harmful algal 
bloom 

5ŀƭƭΩǎ 
porpoise 

Alaska Nomadic Small Income Fast Unknown 
Fisheries interactions, ocean noise, 
pollution, hunting 

- 

California/Oregon/ 
Washington 

Nomadic Small Income Fast 
Unknown, 
likely stable 

Fisheries interactions, ocean noise, 
pollution, hunting 

- 

Gray whale Eastern North Pacific Migratory Large Capital Slow Increasing 
Vessel strike, fisheries interactions, 
ocean noise, habitat degradation 

- 

Goose-
beaked whale 

California/Oregon/ 
Washington 

Nomadic-Resident Med Mixed Med Unknown 
Fisheries interactions, ocean noise, 
hunting 

- 

Harbor 
porpoise 

Southern Southeast 
Alaska Inland Waters 

Resident Small Income Fast Unknown Fisheries interactions, ocean noise - 

Northern Oregon/ 
Washington Coast 

Resident Small Income Fast 
Unknown, 
likely stable 

Fisheries interactions, ocean noise 
Predation by killer 
whales 

Central Oregon Resident Small Income Fast 
Unknown likely 
stable 

Fisheries interactions, ocean noise - 

Northern California/ 
Southern Oregon 

Resident Small Income Fast 
Unknown, 
likely stable 

Fisheries interactions, ocean noise - 

San Francisco-
Russian River 

Resident Small Income Fast Decreasing Fisheries interactions, ocean noise - 

Washington Inland 
Waters 

Resident Small Income Fast Increasing Fisheries interactions, ocean noise 
Predation by killer 
whales 

Harbor seal 

Clarence Strait Resident Small Capital Fast 
Unknown, 
possibly 
decreasing 

Vessel strike, fisheries interactions, 
pollution, illegal harassment 

- 

Oregon/Washington 
Coast 

Resident Small Capital Fast Unknown 
Vessel strike, fisheries interactions, 
pollution, illegal harassment 

- 

California Resident Small Capital Fast Decreasing 
Vessel strike, fisheries interactions, 
pollution, illegal harassment 

- 
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Species Stock1 
Movement 

Ecology 
Body 
Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of 

Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Risk 
Factors3 

Washington 
Northern Inland 
Waters 

Resident Small Capital Fast Unknown 
Vessel strike, fisheries interactions, 
pollution, illegal harassment 

Predation by killer 
whales 

Hood Canal Resident Small Capital Fast 
Unknown Vessel strike, fisheries interactions, 

pollution, illegal harassment 
- 

Southern Puget 
Sound 

Resident Small Capital Fast 
Unknown Vessel strike, fisheries interactions, 

pollution, illegal harassment 
- 

Humpback 
whale 

IŀǿŀƛΩƛ Migratory Large Capital Slow Unknown 
Vessel strikes, fisheries interactions, 
ingestion of marine debris 

- 

Killer whale 

Eastern North Pacific 
Alaska Resident 

Nomadic Large Income Slow Unknown 
Vessel strikes, fisheries interactions, 
ocean noise, pollution, vessel 
disturbance, habitat degradation 

- 

Eastern North Pacific 
Northern Resident 

Resident Large Income Slow Increasing 
Vessel strikes, fisheries interactions, 
ocean noise, pollution, vessel 
disturbance, habitat degradation 

- 

West Coast Transient Nomadic Large Income Slow Unknown 
Vessel strikes, fisheries interactions, 
ocean noise, pollution, vessel 
disturbance, habitat degradation 

- 

Eastern North Pacific 
Offshore 

Nomadic Large Income Slow Stable 
Vessel strikes, fisheries interactions, 
ocean noise, pollution, vessel 
disturbance, habitat degradation 

- 

Mesoplodont 
beaked whale 

California/Oregon/ 
Washington 

Nomadic-Resident Med Mixed Med 
Unk, possibly 
increasing 

Fisheries interactions, ocean noise - 

Minke whale 

California/Oregon/ 
Washington 

Migratory-
Resident 

Med- 
Large 

Capital Slow 
Unknown Vessel strike, fisheries interactions, 

ocean noise 
- 

Alaska Migratory 
Med- 
Large 

Capital Slow 
Unknown Vessel strike, fisheries interactions, 

ocean noise 
- 

Northern 
elephant seal 

California breeding Migratory 
Small-
Med 

Capital Fast Increasing Vessel strikes, fisheries interactions - 

Northern fur 
seal 

California Migratory Small Capital Fast Increasing Fisheries interactions, pollution 
Predation by killer 
whales 

Eastern Pacific Migratory Small Capital Fast Decreasing 
Fisheries interactions, pollution, 
subsistence hunting 

Predation by killer 
whales 

Northern 
right whale 
dolphin 

California/Oregon/ 
Washington 

Nomadic Small Income Med Unknown 
Fisheries interaction, ocean noise, 
hunting 

- 

Northern sea 
otter 

Southeast Alaska Resident Small Income Fast Increasing 
Fisheries interaction, pollution, illegal 
harassment, subsistence hunting 

- 
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Species Stock1 
Movement 

Ecology 
Body 
Size 

Feeding/ 
Breeding 
Strategy 

Pace 
of 

Life 

Population 
Trend 

Chronic Anthropogenic Risk 
Factors2 

Other Risk 
Factors3 

Washington Resident Small Income Fast Increasing 
Fisheries interaction, subsistence 
hunting 

- 

Pacific white-
sided dolphin 

North Pacific Nomadic Small Income Med Unknown Fisheries interaction, ocean noise - 

California/Oregon/ 
Washington 

Nomadic Small Income Med Unknown 
Fisheries interaction, ocean noise, 
subsistence hunting 

- 

Pygmy and 
dwarf sperm 
whales 

California/Oregon/ 
Washington 

Unk, likely 
nomadic 

Small-
Med 

Income Fast 
Unknown 

Vessel strike, fisheries interactions, 
marine debris, ocean noise 

Disease 

wƛǎǎƻΩǎ 
dolphin 

California/Oregon/ 
Washington 

Nomadic 
Small-
Med 

Income Med 
Unknown Fisheries interactions, ocean noise, 

pollution, hunting 
- 

Short-beaked 
common 
dolphin 

California/Oregon/ 
Washington 

Nomadic Small Income Med Increasing Fisheries interactions, hunting - 

Short-finned 
pilot whale 

California/Oregon/ 
Washington 

Nomadic Med Income Slow Unknown 
Vessel strike, fisheries interactions, 
hunting 

- 

Steller sea 
lion 

Eastern Resident Small Capital Fast Increasing 
Fisheries interactions, illegal 
harassment, subsistence hunting 

Disease, predation 
by killer whales 
and sharks 

Striped 
dolphin 

California/Oregon/ 
Washington 

Nomadic Small Income Med Unknown Fisheries interactions, hunting Disease 

Notes: Med = Medium 
1 Stock designations are from Pacific and Alaska Stock Assessment Reports prepared by NMFS (Carretta et al., 2025; Young et al., 2026). Northern sea otter stock designations 
are from the U.S. Fish and Wildlife Services Stock Assessment Reports (U.S. Fish and Wildlife Service, 2018, 2023) 
2 Fisheries interactions represents entanglement in fishing gear, including derelict fishing gear, whaling, and bycatch. 
3 Climate-related changes have the potential to affect all populations by, for example, habitat loss, shifts in ranges, changes in competition, increased susceptibility to diseases 
and harmful algae, shifting prey distributions or physically altering habitats (Gulland et al., 2022; Nelms et al., 2021).  
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The costs to marine mammals affected by acoustic and explosive stressors vary based on the type and 

magnitude of the effect.  

¶ Marine mammals that experience masking may have their ability to communicate with 
conspecifics reduced, especially at farther ranges. However, larger mysticetes (e.g., blue 
whale, fin whale, sei whale) communicate at frequencies below those of mid-frequency sonar 
and even most low-frequency sonars. Other marine mammals that communicate at higher 
frequencies (e.g., minke whale, dolphins, killer whales) may be affected by some short-term 
and intermittent masking by mid-frequency sonars. Odontocetes use echolocation to find 
prey and navigate. The echolocation clicks of odontocetes are above the frequencies of most 
sonar systems, especially those used during anti-submarine warfare. Therefore, echolocation 
associated with feeding and navigation in odontocetes is unlikely to be masked by sounds 
from sonars or other lower frequency broadband sound sources such as explosives. A single 
or even a few short periods of masking, if it were to occur, to an individual marine mammal 
per year are unlikely to have any long-term consequences for that individual. 

¶ Threshold shifts do not necessarily affect all hearing frequencies equally and typically occur at 
the exposure frequency or within an octave above the exposure frequency. Recovery from 
threshold shift begins almost immediately after the noise exposure ceases and can take a few 
minutes to a few days, depending on the severity of the initial shift, to recover. Most TTS, if it 
does occur, would likely be minor to moderate (i.e., less than 20 dB of TTS directly after the 
exposure) and would recover within a matter of minutes to hours. During the period that a 
marine mammal had hearing loss, social calls from conspecifics, or calls from predators, could 
be more difficult to detect or interpret. For example, killer whales are a primary predator of 
most other marine mammals, and some hearing loss could make killer whale calls more 
difficult to detect at farther ranges until hearing recovers. Odontocete echolocation clicks and 
vocalizations are at frequencies above a few tens of kHz for delphinids, beaked whales, and 
sperm whales, and above 100 kHz for Kogia whales. Echolocation associated with feeding and 
navigation in odontocetes could be affected by higher-frequency hearing loss but is unlikely to 
be affected by threshold shifts at lower frequencies. It is unclear how or if mysticetes use 
sound for finding prey or feeding; therefore, it is unknown whether hearing loss would affect 
ŀ ƳȅǎǘƛŎŜǘŜΩǎ ŀōƛƭƛǘȅ ǘƻ ƭƻŎŀǘŜ ǇǊŜȅ ƻǊ ǊŀǘŜ ƻŦ ŦŜŜŘƛƴƎΦ A single or even a few TTS effects on an 
individual marine mammal per year are unlikely to have any long-term consequences for that 
individual.  

¶ Auditory injury (AINJ) includes but is not limited to permanent hearing loss. AINJ that did 
occur could be a small amount of residual permanent threshold shift and less than initial (i.e., 
> 40 dB) TTS (Reichmuth et al., 2019) or could cause other physiological changes without 
permanent threshold shift (see the Criteria and Thresholds TR). In cases where AINJ results in 
permanent hearing loss, this ŎƻǳƭŘ ǊŜŘǳŎŜ ŀƴ ŀƴƛƳŀƭΩǎ ŀōƛƭƛǘȅ ǘƻ ŘŜǘŜŎǘ sounds that are 
important for survival (including sounds that facilitate breeding, signal feeding opportunities, 
and allow avoidance of predators, vessels, and other threats), which could have long-term 
consequences for individuals. However, permanent hearing loss, primarily at the highest 
audible frequencies, is a normal occurrence as mammals age (see Section 4 [Marine 
Mammals] in the Acoustic and Explosive Effects Supporting Information TR ). While a small 
decrease in hearing sensitivity may include some degree of energetic costs, it would be 
unlikely to affect behaviors, opportunities, or detection capabilities to a degree that would 
interfere with reproductive success or survival. However, individuals that are already in a 
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compromised state at the time of exposure may be more likely to be affected as compared to 
relatively healthy individuals. 

¶ Exposures that result in non-auditory injuries (INJ) Ƴŀȅ ƭƛƳƛǘ ŀƴ ŀƴƛƳŀƭΩǎ ability to find food, 
communicate with other animals, or interpret the surrounding environment. Impairment of 
ǘƘŜǎŜ ŀōƛƭƛǘƛŜǎ Ŏŀƴ ŘŜŎǊŜŀǎŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŎƘŀƴŎŜ ƻŦ ǎǳǊǾƛǾŀƭ ƻǊ affect its ability to 
successfully reproduce. The death of an animal would eliminate future reproductive potential, 
which is considered in the analysis of potential long-term consequences to the population.  

Assessments of likely long-term consequences to populations of marine mammals are provided by 

empirical data gathered from areas where military readiness activities routinely occur. Substantial Navy-

funded marine mammal survey data, monitoring data, and scientific research have been collected since 

2006. These empirical data are beginning to provide insight on the qualitative analysis of the actual (as 

opposed to model-predicted numerical) effects on marine mammals resulting from training and testing 

activities based on observations of marine mammals generally in and around range complexes (see 

Section 4 [Marine Mammals] of the Acoustic and Explosive Effects Supporting Information TR).  

2.4 SPECIES ASSESSMENTS 

The following sections analyze effects on each marine mammal stock under the Proposed Action and 

show detailed model-predicted estimates of take for a maximum year of activity. The analysis relies on 

information on species presence and behavior in the Study Area presented in Section 4 (Marine 

Mammals) of the Biological Resources Background Information TR. That information is briefly 

summarized in each species effect analysis presented below. The reader is referred to Section 4 (Marine 

Mammals) of the Acoustic and Explosive Effects Supporting Information TR for additional detail and 

supporting references. 

The seven-year sum of effects for all acoustic and explosive stressors combined and for each type of 

stressor are shown for all species and stocks in Section 2.4.5 (Effects Summary Tables). 

The methods used to quantify effects for each substressor are described above in Section 2.2 

(Quantifying Effects on Marine Mammals from Acoustic and Explosive Stressors). The methods used to 

assess significance of individual effects and risks to marine mammal populations are described above in 

Section 2.3 (Assessing Effects on Individuals and Populations).  

For each stock, a multi-sectioned table quantifies effects as follows: 

Section 1  

The first section shows the number of instances of each effect type that could occur due to each 

substressor (sonar, explosives, or non-explosive impulsive source) over a maximum year of activity. 

Effects are shown by type of activity (training or testing). There are no predicted effects to marine 

mammals from modernization and sustainment of range activities. 

The number of instances of effect is not the same as the number of individuals that could be affected, as 

some individuals in a stock could be affected multiple times, whereas others may not be affected at all. 

The instances of effect are those predicted by NAEMO and are not further reduced to account for 

activity-based mitigation that may reduce effects near some sound sources and explosives as described 

in the Mitigation section of the NWTT SEIS/OEIS. 
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In the modeling, instances of effect are calculated within 24-hour periods of each individually modeled 

event. Effects are assigned to the highest order threshold exceeded at the animat. Non-auditory injuries 

(INJ) are assumed to outrank auditory effects, and auditory effects are assumed to outrank significant 

behavioral responses. For example, if a significant behavioral response and TTS are predicted for the 

same animat in a modeled event, the effect is counted as a TTS in the table. In all instances, any auditory 

effect or injury is assumed to represent a concurrent significant behavioral response.  

!ƴ ŀŎǘƛǾƛǘȅΩǎ effects are calculated by multiplying the average expected effects at a location per season 

by the number of times that activity is expected to occur. If there are no modeled effects from a 

substressor, even though a stressor could occur in a region where a species may be present, this is 

ŘŜǎŎǊƛōŜŘ ŀǎ άƴƻ ŜŦŦŜŎǘέ ƛƴ ǘƘŜ ǎǇŜŎƛŜǎ ŀƴŀƭȅǎƛǎ ŀƴŘ ǘƘŜ ǎǳōǎǘǊŜǎǎƻǊ ƛǎ ƴƻǘ ǎƘƻǿƴ ƻƴ ǘƘŜ ǘŀōƭŜΦ LŦ ǘƘŜǊŜ 

are comparatively few instances of modeled effects from a substressor, this result will be described in 

ǘƘŜ ǎǇŜŎƛŜǎ ŀƴŀƭȅǎƛǎ ŀǎ άƭƛƳƛǘŜŘΦέ LŦ ǘƘŜǊŜ ƛǎ ƴƻ ƎŜƻƎǊŀǇƘƛŎ ƻǾŜǊƭŀǇ ōŜǘǿŜŜƴ ǘƘŜ ǳǎŜ ƻŦ ŀ ǎǘǊŜǎǎƻǊ ŀƴŘ ǘƘŜ 

potential presence of a species, this is stated in the analysis. 

The summation of instances of effect includes all fractional values caused by averaging multiple 

modeled iterations of individual events. Effects are only rounded to whole numbers at the level of 

substressor and type of activities. Rounding follows standard rounding rules, in which values less than 

0.5 round down to the lower whole number, and values equal to or greater than 0.5 round up to the 

higher whole number.  

¶ A zero value (0) indicates that the sum of effects is greater than true zero but less than 0.5. 
These effects are described in the species ŀƴŀƭȅǎƛǎ ŀǎ άƴŜƎƭƛƎƛōƭŜΦέ  

¶ A dash (-) indicates that no effectǎ ŀǊŜ ǇǊŜŘƛŎǘŜŘ όƛΦŜΦΣ ŀ άǘǊǳŜέ ȊŜǊƻύΦ ¢Ƙƛǎ ǿƻǳƭŘ ƻŎŎǳǊ ǿƘŜƴ 
there is no overlap of an animat in the model with a level of acoustic exposure that would 
result in any possibility of effects. Non-auditory injury and mortality are only associated with 
use of explosives; thus, these types of effects are also true zeroes for any other acoustic 
substressor. 

¶ A one in parentheses (1) indicates that predicted effects round to zero in a maximum year of 
activity, but a single effect is predicted over seven years when summing the fractional risks 
across years. This is explained further below. 

The summation of effects across seven years is shown in Section 2.4.5 (Effects Summary Tables). The 

seven-year sum accounts for any variation in the annual levels of activities. The seven-year sum includes 

any fractional effect values predicted in any year, which is then rounded following standard rounding 

rules. That is, the seven-year effects are not the result of summing the rounded annual effects.  

If a seven-year sum is larger than the rounded annual modeled effects multiplied by seven, the annual 

maximum effects shown in the stock effect tables are increased by dividing the seven-year sum of 

effects by seven then rounding up to the nearest integer. For example, this could happen if maximum 

annual modeled effects are 1.34 (rounds to 1 annually) and seven-year modeled effects are 8.60 (rounds 

to 9), where 9 divided by 7 years (9 ÷ 7 = 1.29) is greater than the rounded annual effect of 1. In this 

instance, the maximum annual effects would be adjusted from 1 to 2. In multiple instances, this 

approach resulted in increasing the maximum annual effects predicted by NAEMO.  



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-41 

Section Two  

The second section estimates the average number of times an individual in a stock or population would 

be affected in a maximum year of activity. The annual effects per individual is the sum of all instances of 

effect divided by the population abundance estimate. The annual injurious effects per individual is the 

sum of injuries (auditory, non-auditory, and mortality) divided by the population abundance estimate. 

The term άinjuryέ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŜǎ ŀǎǎŜǎǎƳŜƴǘs is an inclusive category and may include auditory 

or non-auditory injuries. When a statement is specific to a type of injury, the injury type (auditory or 

non-auditory) will be stated. 

To estimate repeated effects across large areas relative to species geographic distributions, comparing 

the effects predicted in NAEMO to abundances in the Study Area predicted by using the Navy Marine 

Species Density Database (NMSDD) models is usually preferable. Per that approach, the ratios of effects 

to abundances are based on the same underlying assumptions about a species presence applied in the 

modeling. The estimates of abundance in NMFSΩǎ Stock Assessment Reports (SARs), however, may 

better account for stocks that extend beyond the geographic extent of NWTT density models in the 

NMSDD, such as migratory whales or Alaska stocks. They may also provide a better estimate for stocks 

that are closely monitored, such as certain ESA-listed species for which estimates based on mark-

recapture studies exist. In some instances, best available science may provide a better estimate of 

current stock abundance. Therefore, unless otherwise stated, the population abundance estimate used 

to assess the potential for repeated takes for each stock is the greater of either (1) the best population 

abundance estimate from the SAR prepared by NMFS, (2) the abundance predicted by the applying the 

NMSDD in NAEMO ǘƘŜ ά{ǘǳŘȅ !ǊŜŀέ ǾŀƭǳŜǎύ, or (3) abundance estimates from recent literature όάhǘƘŜǊέ 

values). These abundance values are shown at the front of each sub-section below for mysticetes 

(Section 2.4.1), odontocetes (Section 2.4.2), and pinnipeds (Section 2.4.3). 

¢ƘŜ ά{ǘǳŘȅ !ǊŜŀέ ŀōǳƴŘŀƴŎŜ values represent the number of animats assumed within the extent of the 

marine mammal densities shown in the Density TR. This includes a buffer around the Offshore Area that 

extends north offshore of Canada. These abundance estimates exclude Canadian territorial seas but 

include the portion of the Offshore Area that extends north of the U.S. Exclusive Economic Zone. 

Although some U.S. stocks are defined by the U.S.ς Canada boundary, animats off Canada in the 

Offshore Area are assigned to the adjacent U.S. stock if another stock is not defined for animals north of 

the U.S. EEZ. NMFSΩǎ SAR population estimates and ǘƘŜ ά{ǘǳŘȅ !ǊŜŀέ abundance estimates can differ 

substantially, generally because the Study Area does not cover the full range of most stocks in the 

Offshore Area. These estimates may also be based on different methods and data sources. NMFSΩǎ SARs 

only consider data from within the prior eight years, whereas the NMSDD considers a longer data 

history. NMFSΩǎ SARs estimate the number of animals in a population but not spatial densities. NMSDD 

uses predictive density models to estimate species presence, even where sighting data is limited or 

lacking altogether. Each density model is limited to the variables and assumptions considered by the 

original data source provider. These factors and others described in the Density TR should be considered 

when examining the estimated effect numbers in comparison to current population abundance 

information for any given species or stock. 

This analysis does not estimate the distribution of instances of effect across a population (i.e., whether 

some animals in a population would be affected more times than others). Effects on individuals can be 

varied, as some may experience more than one effect per year while some individuals may not be 

affected at all. NAEMO does not currently model animat movements within, into, and out of the Study 
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Area over a year. Additionally, while knowledge of stock movements and residencies is improving, 

significant data gaps remain.  

Section Three  

The third section shows the percent of total effects that would occur within seasons and general 

geographic areas. The cold season extends from December through May (winter and spring), and the 

warm season occurs from June through November (summer and fall). The general geographic areas are 

the Offshore Area, the Inland Waters which includes the Strait of Juan de Fuca and Puget Sound, and 

SEAFAC in Southeast Alaska.  

Section Four  

The fourth section shows which activities are most impactful to a stock. Activities that cause five percent 

or more of total effects on a stock are shown.  

Section Five (when applicable) 

The fifth section shows additional geographical context of effects. This includes effects in critical habitats 

(designated for some ESA-listed species) and within Biologically Important Areas (BIAs). Effects within 

these areas may be due to activities that would occur within or outside of those areas. Effects in BIAs 

are only shown for the months that they are in effect. Some BIAs Ŏƻƴǎƛǎǘ ƻŦ ŀ ƭŀǊƎŜǊ άtŀǊŜƴǘέ ŀǊŜŀ ŀƴŘ ŀ 

ǎƳŀƭƭŜǊ ά/ƻǊŜέ ƻǊ ά/ƘƛƭŘέ ŀǊŜŀ ǿƛǘƘƛƴ ǘƘŜ άtŀǊŜƴǘΦέ Effectǎ ǎƘƻǿƴ ŦƻǊ άtŀǊŜƴǘέ ŀǊŜŀǎ Řƻ ƴƻǘ ŜȄŎƭǳŘŜ ǘƘŜ 

effectǎ ƛƴ ǘƘŜ ά/ƻǊŜέ ƻǊ ά/ƘƛƭŘέ ŀǊŜŀǎ όƛΦŜΦΣ ǘƘŜǎŜ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŀŘŘŜŘ ǘƻ ƻōǘŀƛƴ ŀ ǘƻǘŀƭ Ŏƻǳƴǘ ƻŦ effects in 

the BIA, as some effects would be double counted). 

The examination of effects on a species within its critical habitat should not be conflated with the 

analysis of effects on the critical habitat itself or its essential features. 

Maps and descriptions of BIAs and critical habitats are in Section 4 (Marine Mammals) of the Biological 

Resources Background Information TR. BIAs have no legal, statutory, or regulatory power. Rather, they 

represent areas and times where marine mammal species are known to concentrate for activities 

related to reproduction (R-BIA), feeding (F-BIA), and migration (M-BIA), as well as the known ranges of 

small and resident populations (S-BIA).  
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2.4.1 EFFECTS ON MYSTICETES 

The mysticetes have been split from the previous inclusive LF cetacean hearing group into two hearing 

groups: the VLF and LF cetaceans. The predicted hearing range of the VLF cetaceans resembles the 

previous combined hearing group for all mysticetes, whereas the predicted hearing range for the revised 

LF cetacean group is shifted to higher frequencies. All mysticetes remain in the Mysticete behavioral 

group. 

For sonar exposures, the updated behavioral response functions indicate less sensitivity to behavioral 

disturbance than predicted in the previous 2020 NWTT SEIS/OEIS analysis. As described in Section 2.2.1 

(Quantifying Effects on Hearing), the methods to model avoidance of sonars have been revised to base a 

ǎǇŜŎƛŜǎΩ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀƴ ŀǾƻƛŘŀƴŎŜ ǊŜǎǇƻƴǎŜ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǊŀƭ ǊŜǎǇƻƴǎŜ ŦǳƴŎǘƛƻƴΦ In addition, the cut-

off conditions for predicting significant behavioral responses have been revised, as shown in Section 

2.2.2 (Quantifying Behavioral Responses to Sonars). Because the probability of behavioral response has 

decreased for the Mysticete behavioral group while the estimated susceptibility to auditory effects has 

slightly increased (primarily for the LF hearing group), this analysis predicts more auditory effects from 

sonar exposure than the prior analysis for similar activities. These factors, along with changes in the 

Proposed Action and the density values for most mysticetes across the NWTT Study Area, interact in 

complex ways that make the results of this analysis challenging to compare to prior analyses. The below 

species analyses note where differences in estimated effects between this analysis and the prior 2020 

NWTT SEIS/OEIS analysis are significantly influenced by changes in the estimated densities. Appendix A 

to the Density TR compares the densities used in this analysis to the densities used in the previous 2020 

NWTT SEIS/OEIS analysis. 

Most estimated effects on mysticetes are auditory effects from low-frequency sources used in Acoustic 

and Oceanographic Research (ONR) and mid-frequency sonar, including hull-mounted sonar (MF1, 

MF1C), utilized during anti-submarine warfare activities in the Offshore Area. The auditory effects 

predicted for Acoustic and Oceanographic Research (ONR) are not due to sonars with high source levels. 

Rather, the received levels from sonar sources in this activity were too low to initiate mysticete 

avoidance and the daily exposure durations were longer (hours) in the modeling. This resulted in long-

duration exposures to stationary animats. In addition, sonars could be used for multiple days during 

each event. 

Sonar sources from each activity could affect members of the VLF and LF hearing groups differently. 

Auditory effects from MF1 sonar may equally affect both hearing groups but disrupt communication 

efforts only in LF cetaceans whose calls can range above 1 kHz. Communication in VLF cetaceans is less 

likely to be disrupted because their calls are typically much lower in frequency (<1 kHz). Effects on VLF 

mysticete communication would more likely come from low-frequency sonar sources. 

Modeling of non-explosive impulsive source activities predicted no effects on mysticetes (true zero); 

thus, effects due to use of non-explosive impulsive sources are not discussed further. Ranges to effects 

for this stressor are provided for VLF cetaceans in Table 2-87 and for LF cetaceans in Table 2-88. Effects 

due to non-modeled acoustic stressors are discussed above in Section 2.1.3 (Effects from Vessel Noise), 

Section 2.1.4 (Effects from Aircraft Noise), and Section 2.1.5 (Effects from Weapons Noise).  

Analysis of the effects due to modeled stressors relies on the stock abundances shown in the table 

below.
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Table 2-11: Estimated Abundances for Mysticetes 

Species Stock SAR Other Study Area 

Blue whale* Eastern North Pacific 1,898  551 

Fin whale* California/Oregon/Washington 11,065  3,507 

Fin whale* Northeast Pacific 3,1681  1,092 

Gray whale Eastern North Pacific 26,960 17,7502 10,987 

Gray whale* Western North Pacific 290  753 

Humpback whale Hawai'i 11,2784  1,138 

Humpback whale* Mainland Mexico - California/Oregon/Washington (Mexico DPS) 3,477  3,651 

Humpback whale* 
Central America/Southern Mexico - California/Oregon/Washington 
(Central America DPS) 

1,496 
 

709 

Humpback whale* Mexico ς North Pacific (Mexico DPS) UNK 9185 121 

Minke whale California/Oregon/Washington 915  395 

Minke whale Alaska UNK  83 

North Pacific right whale* Eastern North Pacific 31  5 

Sei whale* Eastern North Pacific 8646  254 

{!wΥ {ǘƻŎƪ !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘΦ .Ŝǎǘ ŀōǳƴŘŀƴŎŜ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ŦǊƻƳ baC{Ωǎ нлнп tŀŎƛŦƛŎ ŀƴŘ !ƭŀǎƪŀ {!wǎ (Carretta et al., 2025; Young et al., 2026).  
Other: Abundance estimates based on other best available science, as noted. 
Study Area: Values are the maximum number of animats in any season within the density extent shown in the Density TR, excluding foreign territorial seas. This includes a 
buffer around the Offshore Area that extends ƴƻǊǘƘ ƻŦ ǘƘŜ ¦Φ{Φ 99½Φ !ƴƛƳŀǘǎ ƴƻǊǘƘ ƻŦ ǘƘŜ ¦Φ{Φ 99½ ŀǊŜ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ŀŘƧŀŎŜƴǘ ¦Φ{Φ ǎǘƻŎƪ ƛƴ ǘƘƛǎ ǘŀōƭŜ ƛŦ ǘƘŜǊŜ ƛǎ ƴƻǘ ŀƴ ŜȄƛǎǝƴƎ 
ǎǘƻŎƪ ŀǎǎƛƎƴƳŜƴǘ ŦƻǊ ŀƴƛƳŀƭǎ ƴƻǊǘƘ ƻŦ ǘƘŜ hũǎƘƻǊŜ !ǊŜŀΦ 
UNK: Unknown (NMFS SAR abundance is not available due to insufficient data or lack of data within the last eight years.) 
Asterisk ό*) denotes that the species or stock is ESA-listed.  
Bold abundance values were used to estimate average effects per individual in the following species assessments. 
м Fin whale SAR abundance is underestimated because it is based on surveys that cover only a small portion of their range (Young et al., 2026). 
2 A more recent abundance value for the Eastern North Pacific gray whale was published from baC{Ωs 2025/2026 survey effort (Lang et al., 2026), making the NMFS SAR 
value outdated. 
о The NMSDD abundance was calculated by assuming 0.7% of the gray whale density is the Western North Pacific stock. This assumption was also applied in the prior Phase 3 
analysis. 
4 ¢ƘŜ {!w ŀōǳƴŘŀƴŎŜ ƛǎ ŦƻǊ ǘƘŜ ŜƴǘƛǊŜ IŀǿŀƛΩƛ 5t{ ŀƴŘ ƴƻǘ ǘƘŜ ǇƻǊǘƛƻƴ ǘƘŀǘ ǘǊŀǾŜƭǎ ǘƻ {ƻǳǘƘŜŀǎǘ !ƭŀǎƪŀ ǘƻ ŦŜŜŘ ŘǳǊƛƴƎ ǘƘŜ ǎǳƳƳŜr. Therefore, the abundance value here is an 
overestimate for the NWTT Study Area. 
р Recent abundance estimates are not available. The abundance used here is based on survey data collected between 2003-2006 (Wade, 2021). 
6 Sei whale abundance is likely underestimated as it only includes animals from the California Current and lacks recent data (within the last eight years)(Carretta et al., 2024). 
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2.4.1.1 Blue Whale  (Balaenoptera musculus ) - Endangered  

Blue whales are in the VLF cetacean hearing group and the Mysticete behavioral group. There is one 
NMFS managed stock in the Study Area - the Eastern North Pacific stock. Blue whales are endangered 
throughout their range. The Eastern North Pacific stock of blue whales migrates from their summer 
feeding grounds in higher latitudes to their winter breeding grounds in lower latitudes and are typically 
seen nearshore and over continental shelf waters. Blue whales are expected to be foraging in their 
feeding BIA along the U.S. West coast during the warmer season (June through November) before 
migrating farther south to the Gulf of California for their breeding season in the colder months. They are 
not expected to be within the Inland Waters or Southeast Alaska region of the Study Area; thus, all 
predicted effects are in the Offshore Area. Model-predicted effects for this stock are presented in the 
table below. 

Despite lower densities of blue whales in the Study Area during the cold season, most potential effects 

would occur in the cold season due to conditions conducive to long-range acoustic propagation. A large 

portion of effects are attributable to low-frequency sonar during Acoustic and Oceanographic Research 

(ONR), an activity that has a substantial increase in the number of sonar hours since the previous 

analysis as described in Section 1.3.1 (Sonar and Other Transducers). Most effects are temporary 

auditory effects because mysticetes are relatively less sensitive to behavioral disturbance and are 

therefore less likely to avoid a stressor. Effects due to explosives are limited. On average, individuals in 

the Study Area could be affected less than once per year. There are no predicted auditory or non-

auditory injury effects on this stock. Temporary auditory effects could result in disruptions to 

communication behaviors. The calling frequency of blue whales is between 10 ς 40 Hz, potentially in the 

range of the low-frequency sources used during Acoustic and Oceanographic Research testing activities. 

Therefore, there may be temporary masking or reduced detection of communication signals due to low-

frequency sonar. 

Model-estimated effects for the current Proposed Action show an increase in temporary auditory effects 

from sonar compared to the prior analysis due to several reasons. In addition to the changes in the 

proposed action summarized in Section 1.3 (Summary of Acoustic and Explosive Stressors), predicted 

susceptibility to auditory effects has slightly increased for mysticetes as described in Section 2.4.1 

(Effects on Mysticetes). Also, the estimated density for blue whales has generally increased across all 

seasons compared to the previous analysis, and a general northward shift in blue whale distribution in 

the Study Area has been observed (see Appendix A to the Density TR).  

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Blue whales are large capital 

breeders with a slow pace of life. The Eastern North Pacific stock of blue whales is known to feed in its 

designated feeding BIA from June through November. Disruptions to foraging behavior could occur 

during the warm season, although there were no modeled effects within the feeding BIA in this analysis. 

Most modeled effects are predicted to occur during the cold season when blue whales are more 

dispersed (i.e., occur in lower densities) in the Offshore Area, and disruptions to feeding behavior would 

likely be limited. Because they are capital breeders, they are expected to be resilient to short-term 

foraging disruptions due to their reliance on built-up energy reserves if they can also compensate for 

lost foraging time (Pirotta et al., 2019). The Offshore Area overlaps portions of the blue whale feeding 

BIA, as does the Marine Species Coastal Mitigation Area described in Section 1.3 (Summary of Acoustic 

and Explosive Stressors). The Marine Species Coastal Mitigation Area would benefit blue whales by 

limiting certain anti-submarine warfare activities and explosives in identified feeding areas near the 
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coast. The risk of auditory effects may be reduced through activity-based mitigation because blue 

whales are moderately sightable when at the surface. While no significant effects are estimated to occur 

to this population from the Proposed Action, this species is endangered and their slow pace of life 

means that long-term effects on breeding adults could have a longer-term effect on population growth 

rates. This stock of blue whales is known to breed in the cold season farther south from the Study Area; 

therefore, no effects on breeding behaviors are anticipated. Population trends for the Eastern North 

Pacific stock of blue whales are unknown, but populations are possibly stable or increasing across the 

Pacific.  

The predicted behavioral and TTS effects are unlikely to result in any long-term effects on individuals. 

Most predicted effects are temporary auditory effects that are unlikely to contribute to any long-term 

effects on individuals. Long-term consequences to the population are unlikely. 

 Table 2-12: Estimated Effects on the Eastern North Pacific Stock of Blue Whales over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing (1) (1) - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 6 14 - - - 
Sonar Navy Training 2 9 - - - 
Sonar USCG Training 0 - - - - 

Maximum Annual Total 9 24 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

1,898 0.02 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 27% 
Cold 73% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 49% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 31% 
At-Sea Sonar Testing Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.1.2 Fin Whale ( Balaenoptera physalus ) - Endangered  

Fin whales are in the VLF cetacean hearing group and Mysticete behavioral group. There are two NMFS 

managed stocks in the Study Area - the California/Oregon/Washington stock and the Northeast Pacific 

stock. Fin whales north of the U.S. EEZ are assumed to belong to the Northeast Pacific stock, including 

fin whales in Southeast Alaska. Fin whales are endangered throughout their range. While detailed data 

regarding stock structure is limited, the Northeast Pacific stock ranges from Western Canada through 

the Gulf of Alaska and into the Bering Sea, while the California/Oregon/Washington stock migrates 

north-south along the U.S. West coast. Fin whales within both stocks are expected to occur in the 

Offshore Area in the warm months during their feeding season, particularly in their feeding BIA from 

June through November (see Section 4 [Marine Mammals] of the Biological Resources Background 

Information TR for maps and additional details). Fin whale sightings are infrequent within the Inland 

Waters, and small numbers of fin whales have been recorded in Behm Canal and Clarence Strait around 

SEAFAC in the summer. Model-predicted effects for both stocks are presented in the tables below.  

Most potential effects to both stocks of fin whales would occur during the warm season in the Offshore 

Area. The highest percentage of effects to the California/Oregon/Washington stock would be due to 

Acoustic and Oceanographic Research (ONR) activities, particularly for use of low-frequency sonar, an 

activity that has a substantial increase in the number of sonar hours since the previous analysis as 

described in Section 1.3.1 (Sonar and Other Transducers), and anti-submarine warfare activities. Most 

effects on the Northeast Pacific stock of fin whales would be due to anti-submarine warfare activities. 

Most modeled effects from sonar are behavioral and temporary auditory effects. Estimated auditory 

injury from sonar to both stocks are limited. The risk of temporary behavioral and auditory effects from 

explosive activities is limited for the California/Oregon/Washington stock, and no effects are expected 

for the Northeast Pacific stock. On average, individuals in both the California/Oregon/Washington stock 

and Northeast Pacific stock could be affected less than once per year. Temporary auditory effects could 

result in disruptions to communication behaviors. The calling frequency of fin whales is between 13 ς 40 

Hz, potentially in the range of low-frequency sonar sources but lower than the nominal frequency of 

mid-frequency hull-mounted sonars. Therefore, there may be temporary masking or reduced detection 

of communication signals due to low-frequency sonars. 

Model-estimated effects for the current Proposed Action show an increase in behavioral and auditory 

effects from sonar compared to the prior analysis across both fin whale stocks due to several reasons. In 

addition to the refinements to the assessment of auditory effects and behavioral response function for 

mysticetes described in Section 2.4.1 (Effects on Mysticetes) and activity changes discussed above, there 

have been increases in the estimated density for fin whales for the warm season (summer and fall) in 

both the Offshore Area and in Southeast Alaska. Fin whales appear in high densities during their feeding 

season between June and November on their feeding BIA, which extends off the U.S. West coast, from 

Washington down into Mexico. The Northeast Pacific stock of fin whales, when present in Southeast 

Alaksa from August to October, are known to congregate in Behm Canal. However, fin whales prefer to 

feed on shelf breaks and offshore waters, so expected densities in Behm Canal are still very low despite 

increasing from the previous analysis. In addition, the expanded northward extent of the density models 

in the Offshore Area includes areas off Canada where fin whales are assumed to be in the Northeast 

Pacific stock; thus, the increase in effects on the Northeast Pacific stock in the Offshore Area shown here 

are actually due to more appropriately apportioning effects between the two stocks, compared to the 

prior analysis which assumed activities in the Offshore Area would only affect the 

California/Oregon/Washington stock.  
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The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Fin whales are large capital 

breeders with a slow pace of life. The California/Oregon/Washington stock and the Northeast Pacific 

stock of fin whales feed in their feeding BIA during the summer and fall; therefore, disruptions to 

foraging behaviors could occur. Because they are capital breeders, they are expected to be resilient to 

short-term foraging disruptions due to their reliance on built-up energy reserves. Much of the fin whale 

BIAs overlap the Offshore Area, including the Marine Species Coastal Mitigation Area within 50 NM from 

shore. As detailed in Section 1.3 (Summary of Acoustic and Explosive Stressors), the Marine Species 

Coastal Mitigation Area could benefit fin whales by limiting certain anti-submarine warfare activities and 

explosives in areas that overlap identified feeding areas near the coast. The risk of auditory effects may 

be reduced through activity-based mitigation because fin whales are moderately sightable when at the 

surface. 

While no significant effects are estimated to occur to these populations from the Proposed Action, this 

species is endangered, and their slow pace of life means that long-term effects on breeding adults could 

have a longer-term effect on population growth rates. Fin whales are known to feed in the Study Area. 

Information on breeding is limited but breeding is suspected to generally occur South of the Study Area. 

Therefore, no effects on breeding behavior are anticipated. Population trends for both the 

California/Oregon/Washington and Northeast Pacific stock of fin whales are increasing.  

The instances of predicted behavioral and auditory effects are unlikely to result in any long-term effects 

on individuals, although individuals who suffer an auditory injury may experience minor energetic costs. 

Most predicted effects are behavioral and temporary auditory effects that are unlikely to contribute to 

any long-term effects on individuals. Long-term consequences for the population are unlikely.  
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Table 2-13: Estimated Effects on the California/ Oregon/ Washington Stock of Fin Whales over 

a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 2 1 (1) - - 
Explosive Navy Training (1) 1 - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 166 125 (1) - - 
Sonar Navy Training 63 51 (1) - - 
Sonar USCG Training (1) - - - - 

Maximum Annual Total 233 178 3 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

11,065 0.04 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 96% 
Cold 4% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 45% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 19% 
Torpedo (Non-Explosive) Testing Navy Testing 9% 
Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 5% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

F-BIA-P West Coast (6,7,8,9,10,11) 44 53 0 - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260813 
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Table 2-14: Estimated Effects on the Northeast Pacific Stock of Fin Whales over a Maximum 

Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training 0 - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 8 8 0 - - 
Sonar Navy Training 31 17 (1) - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 39 25 1 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

3,168 0.02 0.00 

 Percent of Total Effects 
Season Offshore SEAFAC 

Warm 84% 4% 
Cold 2% 10% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 45% 
Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 22% 
Acoustic Component Testing Navy Testing 8% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 6% 
At-Sea Sonar Testing Navy Testing 6% 
Submarine Sonar Testing/Maintenance Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.1.3 Gray Whale  (Eschrichtius robustus)  

Gray whales are in the LF cetacean hearing group and the Mysticete behavioral group. Two NMFS-

managed DPSs and equivalent stocks are in the Study Area ς the endangered Western North Pacific 

(WNP) DPS and stock and the Eastern North Pacific (ENP) DPS and stock (not ESA-listed).  

Members of the WNP stock feed during the warm season off the Russian coast. In the winter, some 

²bt ƳŜƳōŜǊǎ όƪƴƻǿƴ ŀǎ ǘƘŜ ά{ŀƪƘŀƭƛƴέ ŦŜŜŘƛƴƎ ǇƻǇǳƭŀǘƛƻƴύ ƳƛƎǊŀǘŜ 9ŀǎǘ ǘƻ ǘƘŜ Ŏƻŀǎǘ ƻŦ /ŀƴŀŘŀ ŀƴŘ 

the U.S. and then head south to the breeding lagoons in the Baja California Peninsula, Mexico, while 

other WNP stock members migrate west to Japan and China. Recent photo-ID and genetic testing have 

shown that a percentage of the WNP stock migrates with the ENP stock down to breeding lagoons in 

Mexico during fall and winter. For purposes of modeling effects, 0.7 percent of the gray whale density in 

the Offshore Area was assumed to represent WNP gray whales, with the remainder being ENP gray 

whales. Therefore, up to 75 WNP gray whales (out of an actual population of about 290) were assumed 

to be in the Study Area concurrently. As WNP gray whales are rare in the Study Area, model-predicted 

effects on the WNP stock may be overestimated. WNP gray whales are not expected to be present near 

SEAFAC. 

Members of the ENP stock migrate along the Offshore waters of the Study Area, with northbound 

whales appearing in May and southbound whales leaving in November. A small percentage of ENP gray 

whales belong to the Pacific Coast Feeding Group, which feeds in the Offshore Area and in the Strait of 

Juan de Fuca between June and November. A smaller group of ENP stock members, known as 

ά{ƻǳƴŘŜǊǎ,έ typically feeds in Puget Sound from February to June, then continues feeding in the Strait of 

Juan de Fuca from June through November, before joining the rest of the ENP gray whales on their 

southbound migration to their breeding lagoons in Mexican waters. ENP gray whales are not expected 

to be present near SEAFAC (see Section 4 [Marine Mammals] of the Biological Resources Background 

Information TR for maps and additional details). 

The gray whale migration BIAs are corridors along the coast that consist of the West Coast to Gulf of 

Alaska (parent) BIA (used JuneςNovember), the Northbound Phase A (child) BIA (used January ς May by 

non-breeding adults and juveniles), the Northbound Phase B (child) BIA (used March ς May by mother-

calf pairs), and the Southbound (child) BIA (used November ς February by all whales). Both ENP and 

WNP gray whales utilize these BIAs. 

¶ The Northbound Phase B migration BIA doubles as a reproductive BIA, as mothers and their 
dependent calves rely on the nearshore route for safety and for calves to feed. Since multiple 
migration BIAs overlap geographically and seasonally, estimated effects within these BIAs, as 
presented in the effects tables below, are not mutually exclusive.  

¶ Two feeding BIAs are identified for the ENP stock - one for the portion of the ENP whales that 
travel into Northern Puget Sound from February - June (i.e., the Sounders) and one (consisting 
of parent and core areas) for the remainder of the Pacific Coast Feeding Group who feed in 
the coastal waters of the Offshore Area and in Inland Waters within the Strait of Juan de Fuca 
from June ς November.  

Model-predicted effects for both stocks are presented in the tables below. Model-predicted effects for 

the current Proposed Action show an increase from prior analysis for gray whales due to several 

reasons. In addition to the refinements to the assessment of auditory effects described in Section 2.4.1 

(Effects on Mysticetes), there have been increases in the estimated density for gray whales in the 
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Offshore Area compared to the previous analysis due to extending density estimates farther from the 

shore along their migration routes off the Oregon and Washington coasts (for more details please refer 

to Appendix A of the Density TR). This has resulted in an increase in effects in the Offshore Area. 

Gray whale habitat within the Inland Waters of the Study Area overlaps with the Puget Sound and Strait 

of Juan de Fuca Mitigation Area, which restrict both sonar and explosive use (for more details see the 

Mitigation chapter of the SEIS/OEIS). In addition to these geographic mitigation areas, the Navy and the 

USCG will implement the following geographic mitigation to avoid effects on gray whales specifically: 

¶ Northern Puget Sound Gray Whale Mitigation Area overlaps with the feeding BIA for Eastern 
North Pacific gray whales in the Sounders feeding group. The mitigation area prohibits Civilian 
Port Defense ς Homeland Security Anti-Terrorism/Force Protection Exercises between March 
1 and May 31. 

2.4.1.3.1 ESA-listed  Gray Whales (Western North Pacific  stock ) 

Most potential effects would occur in the Offshore Area during the cold season due to hull-mounted 

sonar during At-Sea Sonar testing activities. Most effects are temporary auditory effects because 

mysticetes are relatively less sensitive to behavioral disturbance and are therefore less likely to avoid a 

stressor. There are a negligible number of behavioral and auditory effects from explosive activities. 

Effects are estimated to occur while the gray whales are traveling through the migration BIA. On 

average, individuals estimated to occur in the Study Area could be affected less than once per year. 

There are no predicted auditory or non-auditory injury effects to this stock. The risk of auditory effects 

may be reduced through activity-based mitigation because gray whales are moderately sightable when 

at the surface.  

Temporary auditory effects could result in disruptions to communication behaviors. The calling 

frequency of gray whales is between 100 ς 2000 Hz, below the nominal frequency of hull-mounted anti-

submarine warfare sonar but within the range of low-frequency sonars and some mid-frequency sonars. 

Therefore, there may be temporary masking or reduced detection of communication signals. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Gray whales are large capital 

breeders with a slow pace of life. The WNP stock is endangered throughout its range; however, because 

they are capital breeders, they are expected to be resilient to short-term foraging disruptions due to 

their reliance on built-up energy reserves. They are known to feed far northwest of the Study Area in 

higher latitudes; therefore, disruption to feeding behavior from training and testing activities is not likely 

to occur. Effects are most likely to occur when the whales are migrating within the migration BIA, either 

Northbound or Southbound. While the NWTT Offshore Area boundary overlaps some of the gray whale 

migration BIA along the Washington coast, most of the BIA sits between the shoreline and the eastern 

boundary of the Offshore Area (12 NM from shore). While no significant effects are estimated to occur 

to this population from the Proposed Action, their slow pace of life means that long-term effects on 

breeding adults could have a longer-term effect on population growth rates. A fraction of the WNP stock 

of gray whales is believed to breed in the cold months in breeding lagoons in Mexico, farther south of 

the Study Area. Therefore, no effects on breeding gray whales are anticipated. Population trends for the 

ά{ŀƪƘŀƭƛƴέ ŦŜŜŘƛƴƎ ǇƻǇǳƭŀǘƛƻƴ are estimated to be increasing. 

The instances of predicted behavioral and non-injurious auditory effects are unlikely to result in any 

long-term effects on individuals. Most predicted effects are temporary behavioral and auditory effects 
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that are unlikely to contribute to any long-term effects on individuals. Long-term consequences to the 

population are unlikely. 

Table 2-15: Estimated Effects on the Western North Pacific Stock of Gray Whales over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 0 0 - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 1 4 - - - 
Sonar Navy Training 0 - - - - 
Sonar USCG Training 0 - - - - 

Maximum Annual Total 1 4 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

75 0.07 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 3% 0% 
Cold 96% 1% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

At-Sea Sonar Testing Navy Testing 41% 
Acoustic and Oceanographic Research Navy Testing 31% 
Unmanned Underwater Vehicle Testing Navy Testing 16% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

M-BIA-C Northbound - Phase A (1,2,3,4,5) 1 2 - - - 
M-BIA-C Southbound - All (11,12,1,2) 1 2 - - - 
M-BIA-P Southbound & Northbound (11,12,1,2,3,4,5,6) 1 4 - - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260813 

2.4.1.3.2 Non-ESA listed  Gray Whales ( Eastern North Pacific  stock ) 

The highest proportion of effects would occur in the Offshore Area during the cold season due to hull-

mounted sonar during At-Sea Sonar Testing activities. Most effects are temporary auditory effects 

because mysticetes are relatively less sensitive to behavioral disturbance and are therefore less likely to 

avoid a stressor. There are a limited number of auditory injuries modeled to occur due to sonar 

exposure. For explosive activities, there are behavioral and temporary auditory effects, with a limited 

number of auditory injuries estimated to occur as well. Behavioral and temporary auditory effects are 

also estimated to occur while the gray whales are traveling on the migration BIA and in their feeding 

BIA. On average, individuals estimated to occur in the Study Area could be affected less than once per 

year, and the average individual risk of injury is negligible. The risk of auditory effects may be reduced 

through activity-based mitigation because gray whales are moderately sightable when at the surface. 

Temporary auditory effects could result in disruptions to communication behaviors. The calling 

frequency of gray whales is between 100 ς 2000 Hz. The upper limits of their calls occur below the 

nominal frequency of hull-mounted anti-submarine warfare sonar but within the range of low-frequency 

sonars and some mid-frequency sonars. Therefore, temporary masking of communication signals may 

occur. 
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The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Gray whales are large capital 

breeders with a slow pace of life. Therefore, they are expected to be resilient to short-term foraging 

disruptions due to their reliance on built-up energy reserves. There is overlap between the NWTT Study 

Area and both feeding BIAs (the SoundersΩ feeding BIA in the Inland Waters and the Pacific Coast 

Feeding GroupΩǎ feeding BIA in the Offshore Area), and behavioral effects have been modeled to occur 

while whales are in these areas feeding. Effects have also been modeled to occur while whales are 

migrating north and south within their migration BIAs. While the Offshore Area overlaps some of the 

gray whale migration BIA path along the Washington coast, most of the BIA sits between the shoreline 

and the eastern boundary of the Offshore Area (most of which is 12 NM from shore) and continues 

south down the coast of California to Mexico. Direct effects from training and testing activities are less 

likely to occur in the nearshore area. While no significant effects are estimated to occur to this 

population from the Proposed Action, their slow pace of life means that long-term effects on breeding 

adults could have a longer-term effect on population growth rates. This stock of gray whales is known to 

breed in the cold months farther south of the Study Area; therefore, no effects on breeding behavior are 

anticipated. The risk of auditory effects may be reduced through activity-based mitigation because gray 

whales are moderately sightable when at the surface. 

The instances of predicted behavioral and non-injurious auditory effects are unlikely to result in any 

long-term effects on individuals, although individuals who suffer an auditory injury may experience 

minor energetic costs. Most predicted effects are temporary auditory effects that are unlikely to 

contribute to any long-term effects on individuals. Long-term consequences to the population are 

unlikely. 
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Table 2-16: Estimated Effects on the Eastern North Pacific Stock of Gray Whales over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 11 4 0 - - 
Explosive Navy Training - 0 - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 129 555 3 - - 
Sonar Navy Training 2 3 (1) - - 
Sonar USCG Training (1) 0 - - - 

Maximum Annual Total 143 562 4 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

17,750 0.04 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 2% 1% 
Cold 92% 5% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

At-Sea Sonar Testing Navy Testing 41% 
Acoustic and Oceanographic Research Navy Testing 30% 
Unmanned Underwater Vehicle Testing Navy Testing 16% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

F-BIA Sounders - Northern Puget Sound (2,3,4,5,6) 0 1 1 - - 
F-BIA-C Pacific Coast (6,7,8,9,10,11) 1 2 0 - - 
F-BIA-C Pacific Coast Feeding Group (6,7,8,9,10,11) 4 3 - - - 
F-BIA-P Pacific Coast (6,7,8,9,10,11) 11 9 0 - - 
M-BIA-C Northbound - Phase A (1,2,3,4,5) 75 294 0 - - 
M-BIA-C Southbound - All (11,12,1,2) 70 311 0 - - 
M-BIA-C/R-BIA Northbound - Phase B (3,4,5) 3 1 - - - 
M-BIA-P Southbound & Northbound (11,12,1,2,3,4,5,6) 131 539 0 - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260820 
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2.4.1.4 Humpback Whale  (Megaptera novaeangliae)   

Humpback whales are in the LF cetacean hearing group and the Mysticete behavioral group. There are 

four NMFS-managed stocks in the Study Area: the Central America/Southern Mexico-

California/Oregon/Washington stock (Central America DPS - endangered), the Mexico-North Pacific 

stock (Mexico DPS - threatened), the Mainland Mexico-California/Oregon/Washington stock (Mexico 

DPS - threatened), and the IŀǿŀƛΩƛ stock όIŀǿŀƛΩƛ 5t{ ς not ESA-listed). While some humpbacks migrate, 

others have been seen staying in more temperate waters all year and are therefore expected to be 

present in the Offshore Area year-round. Sightings of humpbacks in the Strait of Juan de Fuca and Inland 

Waters have been increasing seasonally with peak presence from May to October (late spring to fall). 

Presence of humpback whales in Southeast Alaska, particularly from ǘƘŜ IŀǿŀƛΩƛ 5t{Σ is highest in the 

summer months, although the overall number of whales on Alaskan feeding grounds has declined in 

recent years. Model-predicted effects are presented in the tables below. 

All stocks regularly occur throughout the Study Area, especially within their feeding BIAs between March 

and November (spring to fall). While the humpback DPSs were designated based on their respective 

breeding areas in lower latitudes, each DPS shows some distinct preferences in feeding areas that 

overlap with the Study Area (see Section 4 [Marine Mammals] of the Biological Resources Background 

Information TR for maps and additional details): 

¶ The Southern Southeast Alaska feeding BIA overlaps SEAFAC and is active May-September. It 
is primarily used by the HawaiΩi stock. 

¶ The West Coast feeding BIA extends along the coast from central California to northern 
Washington, including the western portion of the Strait of Juan de Fuca. The parent and child 
areas are active March-November. All four stocks are assumed to use these feeding areas to 
some extent, with Mexico DPS animals primarily feeding off Washington and southern British 
Columbia before continuing farther north, and Central America DPS animals primarily feeding 
off California and Oregon. 

As detailed in Section 1.3 (Summary of Acoustic and Explosive Stressors), the Navy and USCG will 

implement the following geographic mitigation to avoid effects on humpback whales:  

¶ The Marine Species Coastal Mitigation Area, the Olympic Coast National Marine Sanctuary 
Mitigation Area, the Canyons Marine Species Mitigation Area, and the Juan de Fuca Eddy 
Marine Species Mitigation Area overlap areas where humpback whales may be present. These 
mitigation areas will benefit humpback whales by limiting the number of anti-submarine 
warfare sonar exposures during tracking, torpedo, and other testing and training exercises. 
Humpback whale habitat within the Strait of Juan De Fuca overlaps the Puget Sound and 
Strait of Juan de Fuca Mitigation Area, which restrict both sonar and explosive use.  

¶ The Stonewall and Heceta Banks Humpback Whale Mitigation Area extends from 12 NM to 
over 20 NM from the central coast of Oregon, and is seasonal. Between May 1 through 
November 30, no hull-mounted MF1 and MF1C sonar used during training and testing 
activities is allowed in the mitigation area. Additionally, no explosive sources from Mine 
Countermeasure and Neutralization Testing activities are allowed to occur in this region 
during May 1 through November 30. 
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¶ The Point St. George Humpback Whale Mitigation Area begins 12 NM from the northern 
California shore and is seasonal. Between July 1 through November 30, no hull-mounted MF1 
and MF1C sonar used during training and testing activities is allowed in the mitigations area. 
Additionally, no explosive sources from Mine Countermeasure and Neutralization Testing 
activities are allowed to occur in this region between July 1 through November 30.  

2.4.1.4.1 ESA-listed  Humpback Whales ( Central America  DPS [Central America/ Southern 
Mexico -California /Oregon /Washington stock ] and Mexico DPS [ Mexico -North 
Pacific stock  and Mainland Mexico -California /Oregon /Washington  stock ]) 

The Mexico DPS, made up of both the Mexico-North Pacific stock and Mainland Mexico-

California/Oregon/Washington stock, is listed as threatened under the ESA. Whales from this DPS 

migrate north into the Study Area in the summer months to feed along the west coast of North America 

and beyond to the Bering Sea and coast of Russia. The endangered Central America DPS, made up of the 

Central America/Southern Mexico-California/Oregon/Washington stock, also migrates north to forage in 

the shelf and continental slope waters within the Study Area.  

Despite lower densities of humpback whales in the Study Area in the cold season, most potential effects 

to members of both the Mexico and the Central America DPSs would occur in the cold season due to 

conditions conducive to long-range propagation. A large portion of effects are attributable to low-

frequency sonar sources during Acoustic and Oceanographic Research (ONR) activities, an activity that 

has a substantial increase in the number of sonar hours since the previous analysis as described in 

Section 1.3.1 (Sonar and Other Transducers), and anti-submarine warfare activities. Most effects are 

temporary auditory effects because mysticetes are relatively less sensitive to behavioral disturbance and 

are therefore less likely to avoid a stressor. There are a limited number of behavioral and temporary 

auditory effects from explosive activity. Additionally, there are a limited number of auditory injuries 

modeled from both sonar and explosive activity. Temporary effects are also expected to occur on 

humpback whale designated critical habitat and while animals are on their feeding BIA. On average, 

individuals estimated to occur in the Study Area could be affected less than once per year, and the 

average individual risk of injury is negligible. Temporary auditory effects could result in disruptions to 

communication behaviors. The calling frequency of humpback whales encompasses a wide range from 

20 ς 2500 Hz, within the range of low-frequency sonars and some mid-frequency sonars. Therefore, 

there may be temporary masking or reduced detection of communication signals. The risk of auditory 

effects may be reduced through activity-based mitigation because humpback whales are highly sightable 

when at the surface. 

A limited number of behavioral and auditory effects are predicted within the Stonewall and Heceta Bank 

Humpback Whale Mitigation Area, specifically for the Mainland Mexico ς California/Oregon/Washington 

stock, from activities modeled outside of the mitigation area. 

Model-estimated effects for the current Proposed Action show a slight increase from prior analysis for 

humpback whales due to several reasons. In addition to the refinements to the assessment of auditory 

effects described in Section 2.4.1 (Effects on Mysticetes), there have been increases in the estimated 

density for humpback whales across all seasons in the Offshore Area and Inland Waters compared to the 

previous analysis. Despite lower densities of humpback whales in the Study Area during the cold season, 

most potential effects would occur in the cold season due to conditions conducive to long-range 

acoustic propagation. 
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The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Humpback whales are large capital 

breeders with a slow pace of life, meaning they are expected to be resilient to short-term foraging 

disruptions due to their reliance on built-up energy reserves. The feeding BIA established for humpback 

whales overlaps both the Offshore Area and Inland Waters (i.e., the Strait of Juan de Fuca). Behavioral 

and temporary auditory effects to humpbacks are modeled to occur when the whales are in their 

feeding BIA from sources within the BIA, specifically sonar and mine countermeasure explosives that 

would occur closer to shore. Although some individuals migrate back to breeding grounds in waters off 

Mexico and Central America in the winter months, other humpback whales stay in the Study Area year-

round. Transiting whales would be expected to have fewer potential exposures to training and testing 

activities during certain times of the year compared to animals that are more nomadic. While no 

significant effects are estimated to occur to these populations from the Proposed Action, their slow pace 

of life means that long-term effects on breeding adults could have a longer-term effect on population 

growth rates. No effects to breeding behaviors are expected for the whales that migrate south to 

breeding grounds in Mexico and Central America. Population trends for the endangered Central America 

DPS are estimated to be increasing, while population trends for the threatened Mexico DPS is unknown. 

The instances of predicted behavioral and non-injurious auditory effects are unlikely to result in any 

long-term effects on individuals, although individuals who suffer an auditory injury may experience 

minor energetic costs. Most predicted effects are temporary auditory effects that are unlikely to 

contribute to any long-term effects on individuals. Long-term consequences to the population are 

unlikely.  

Critical Habitat 

The critical habitat designated by NMFS for humpback whales was established in 2021 (86 Federal 

Register 21082). The critical habitat extends to both ESA-listed DPSs, covering portions of the California 

Current Ecosystem off the coasts of California, Oregon, and Washington out to 50 NM, and into the 

Strait of Juan de Fuca. Six units overlap the Study Area: 

¶ Unit 11 - Coastal Washington 

¶ Unit 12 - Columbia River Area 

¶ Unit 13 - Coastal Oregon 

¶ Unit 14 - Southern Oregon/Northern California 

¶ Unit 15 - California North Coast Area 

All units are in the Offshore Area. Unit 11 extends from the Offshore Area into the Strait of Juan de Fuca 

in the Inland Waters area. Units 14 and 15 are the only units that extend greater than 50 NM offshore. 

The Quinault Range Site and its associated 10-km buffer (which does not extend beyond 10-km into the 

OCNMS) off the coast of Washington is excluded from the critical habitat designation because the 

benefits of exclusion (i.e., avoiding the probable national security impacts) outweigh the benefits of 

specifying this area as part of the critical habitat. Humpback whale critical habitat also extends to the 

eastern Bering Sea and Gulf of Alaska for the Mexico DPS, although this portion is outside of the NWTT 

Study Area. While critical habitat was proposed in Southeast Alaska, specifically within Clarence Strait 

and Behm Canal around SEAFAC (i.e., Unit 10), the critical habitat was not incorporated in the final rule 
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(86 Federal Register 21082). Humpback whales are present in high densities on their critical habitat 

during the warm season (summer through fall). A map of this critical habitat is in the Biological 

Resources Background Information TR.  

One essential feature was defined for this critical habitat: Prey species, primarily euphausiids and small 

pelagic schooling fishes of sufficient quality, abundance, and accessibility within humpback whale 

feeding areas to support feeding and population growth. 

Sound from sonars, vessels, aircraft, and non-explosive weapons during training and testing activities 

would overlap this designated critical habitat. Non-impulsive sound sources, such as sonars, have not 

been known to cause direct injury or mortality to fish under conditions that would be found in the wild 

(Halvorsen et al., 2012a; Kane et al., 2010; Popper et al., 2007). High frequency and most mid-frequency 

sources proposed for use during training and testing activities overlapping or adjacent to critical habitat 

in the Study Area would not fall within the hearing range of marine invertebrates or most fish prey 

species, thereby presenting no plausible route of effect. The few sources used within invertebrate and 

fish hearing range would be limited and typically transient, as shown in Appendix A (Navy Activities 

Descriptions) of the SEIS/OEIS and examined in Section 4 (Effects on Fishes from Acoustic and Explosive 

Stressors) of this document. More information on acoustic effects to marine invertebrates can be found 

in Section C.4 (Marine Invertebrates) in Appendix C of the NWTT SEIS/OEIS. Although hearing specialists 

(i.e., herring and sardines) may detect some mid- and high-frequency sonars used in this portion of the 

Study Area, these sources are outside of the range of best auditory sensitivity. The use of these sonars 

would only result in brief behavioral responses, or no response (Sivle et al., 2015; Sivle et al., 2012). The 

ǳǎŜ ƻŦ ǎƻƴŀǊǎ ǿƻǳƭŘ ƴƻǘ ŎƘǊƻƴƛŎŀƭƭȅ ŜƭŜǾŀǘŜ ōŀŎƪƎǊƻǳƴŘ ƴƻƛǎŜ ƻǊ ŀŦŦŜŎǘ ƘǳƳǇōŀŎƪ ǿƘŀƭŜǎΩ ŀŎŎŜǎǎ ǘƻ ŀ 

feeding area. Brief periods of masking due to spatially and temporally isolated exposures are accounted 

for above in the assessment of direct effects on humpback whales. Although vessel noise may elicit a 

brief response from individual prey species close to a vessel, noise from Navy and USCG vessels during 

training and testing activities presents no plausible route of impact on prey species of sufficient quality 

or abundance. The minor, infrequent contribution of noise from Navy and USCG vessels to background 

noise would not chronically reduce effective foraging space or prevent accessibility to prey. 

The use of non-explosive impulsive sources would occur greater than 50 NM off the coast of Oregon and 

California in a location that does not overlap critical habitat. The ranges to any effects on fishes due to 

non-explosive impulsive sources are extremely small as described in Section 4.4.2 (Range to Effects for 

the Non-Explosive Impulsive Source). Thus, the use of non-explosive impulsive sources would have no 

effect on critical habitat. 

Explosives are the only stressor that may kill or injure prey species. No explosives would be used in the 

portion of critical habitat that extends into Inland Waters (Unit 11). Explosive use in the Offshore Area 

would overlap critical habitat as follows: 

¶ Training: All explosives in the Offshore Area would be used greater than 50 NM from shore. Most 
training activities with explosives would be conducted in W-237 and would not overlap critical 
habitat. Gunnery Exercise Surface-to-Surface Ship Large-Caliber (bins E3 [>0.5-2.5 lb. NEW] and E5 
[>5-10 lb. NEW]) and Gunnery Exercise Surface-to-Surface Ship Medium-Caliber (bin E1 [0.1ς0.25 
lb. NEW]) are the only training activities with explosives that could overlap the portions of Units 
14 and 15 that extend greater than 50 NM from shore. As shown in Section 4.4.3 (Range to Effects 
for Explosives), the median range to fish mortality for bin E1 at the surface is 4 m, for bin E3 at the 
surface is 70 m, and for bin E5 at the surface is 115 m. 
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¶ Testing: Only two testing activities5 with explosives would occur in the Offshore Area. 

o Acoustic and Oceanographic Research (ONR): The use of small explosives (bins E1 [0.1ς0.25 
lb. NEW] and E3 [>0.5-2.5 lb. NEW]) during Acoustic and Oceanographic Research (ONR) 
activities is new for this analysis and would occur greater than 50 NM off the coast of 
Oregon and California in a location that does not overlap critical habitat. As shown in 
Section 4.4.3 (Range to Effects for Explosives), the median range to fish mortality for bin E1 
below the surface is 4 m and for bin E3 below the surface is 79 m. 

o Mine Countermeasure and Neutralization Testing: The only explosive stressors less than 50 
NM from shore with direct overlap of humpback whale critical habitat would be during Mine 
Countermeasure and Neutralization Testing. Explosive Mine Countermeasure and 
Neutralization Testing will not occur south of the Oregon/California border; therefore, it 
would not overlap most of Unit 14 and all of Unit 15.  

Mine Countermeasure and Neutralization Testing activities with explosives (bin E4 [>2.5-5 
lb. NEW]) would occur greater than 12 NM from shore, typically in water depths shallower 
than 1,000 ft. At the Quinault Range Site, bin E4 would be used greater than 3 NM from 
shore. As shown in Section 4.4.3 (Range to Effects for Explosives), the median range to fish 
mortality for bin E4 below the surface is 147 m. 

Explosive Mine Countermeasure and Neutralization Testing activities would not occur in the 
following geographic mitigation areas that overlap critical habitat: the Olympic Coast 
National Marine Sanctuary Mitigation Area, the Juan de Fuca Eddy Marine Species 
Mitigation Area, the Stonewall and Heceta Banks Humpback Whale Mitigation Area (May 1 
through November 30), and the Point St. George Humpback Whale Mitigation Area (July 1 
through November 30). Juan de Fuca Eddy, Heceta Bank, and Point St. George are 
productive upwelling areas with high prey concentrations. Spatially and temporally, these 
geographic mitigation areas fully overlap feeding areas identified under the BIA I effort and 
partially overlap core feeding areas identified in the BIA II effort. Due to depth requirements 
and geographic mitigation, explosive Mine Countermeasure and Neutralization Testing 
activities would not overlap Unit 11 of the humpback critical habitat. 

Aside from Mine Countermeasure and Neutralization Testing activities, all explosive activities will be at 

least 50 NM from the closest point of land, which will avoid or reduce effects on prey in nearshore 

habitat areas. As described in Section 4.2.3 (Quantifying Mortality, Injury, and Hearing Effects from 

Explosives), the threshold used to predict ranges to fish mortality is conservative, as it is based on the 

lowest peak pressure at which any mortality was observed in larval fish. Still, fish prey items that occur 

within these above units of critical habitat may be killed and would no longer be available as prey items. 

Other potential effects to fish from exposure to explosions include injury, TTS, physiological stress and 

behavioral reactions. The ranges to these non-lethal effects would be considerably larger than the range 

to mortality. However, these effects would not be anticipated to remove individuals (prey) from the 

 

 

5 Torpedo (Explosive) Testing, which was analyzed for critical habitat overlap in the Offshore Area in Phase 3, is no longer in the 

Proposed Action. 
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population, nor would any non-lethal temporary or isolated effects to prey items be expected to reduce 

the quality of prey in terms of nutritional content. Crustaceans have been shown to be relatively 

resilient to explosive exposures. Most marine invertebrates lack air cavities and are comparatively less 

vulnerable to the damaging effects of pressure waves (e.g., Keevin & Hempen, 1997), and it is 

anticipated that other invertebrates (including euphausiids) would respond similarly to explosive 

exposures. Various experiments suggest high survivability rates for invertebrates, including crustaceans, 

near small explosives, although effects on larvae have not been studied 6. Based on studies with seismic 

air guns, larval mortality could occur (McCauley et al., 2017). More information on explosive effects to 

marine invertebrates can be found in Section C.4 (Marine Invertebrates) in Appendix C of the NWTT 

SEIS/OEIS. Although individuals of widespread marine invertebrate species could be killed during an 

explosion, the number would be small relative to overall population sizes and any effects on populations 

would likely be undetectable. Therefore, use of explosives during training and testing would not reduce 

prey of sufficient quality, abundance, and accessibility within humpback whale feeding areas to support 

feeding and population growth. 

Table 2-17: Estimated Effects on the Mexico-North Pacific Stock (Mexico DPS) of Humpback 

Whales over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing (1) (1) - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 32 45 - - - 
Sonar Navy Training 2 12 - - - 
Sonar USCG Training 0 0 - - - 

Maximum Annual Total 35 58 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

918 0.10 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 35% 9% 
Cold 50% 6% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 40% 
Unmanned Underwater Vehicle Testing Navy Testing 18% 
At-Sea Sonar Testing Navy Testing 16% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 13% 
Torpedo (Non-Explosive) Testing Navy Testing 6% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

F-BIA-C West Coast (3,4,5,6,7,8,9,10,11) 9 12 - - - 
F-BIA-P West Coast (3,4,5,6,7,8,9,10,11) 27 34 - - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260813 

 

 

6 A summary of available information on explosive impacts on invertebrates is found in Section C.4.2 (Explosive Stressors) of 

Appendix C (Acoustic and Non-Acoustic Effects Supporting Information) of the NWTT SEIS/OEIS. 
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Table 2-18: Estimated Effects on the Mainland Mexico ς California/ Oregon/ Washington Stock 

(Mexico DPS) of Humpback Whales over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 13 6 (1) - - 
Explosive Navy Training 0 (1) (1) - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 536 720 1 - - 
Sonar Navy Training 34 198 1 - - 
Sonar USCG Training 1 0 - - - 

Maximum Annual Total 584 925 4 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

3,651 0.41 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 39% 5% 
Cold 51% 4% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 43% 
At-Sea Sonar Testing Navy Testing 16% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 14% 
Unmanned Underwater Vehicle Testing Navy Testing 13% 
Torpedo (Non-Explosive) Testing Navy Testing 6% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

Critical Habitats Coastal OR (All) 12 1 - - - 
Critical Habitats Coastal Washington (All) 83 130 0 - - 
Critical Habitats Columbia River Area (All) 204 270 - - - 
F-BIA-C West Coast (3,4,5,6,7,8,9,10,11) 151 200 0 - - 
F-BIA-P West Coast (3,4,5,6,7,8,9,10,11) 465 584 1 - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260813 
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Table 2-19: Estimated Effects on the Central America/Southern Mexico ς 

California/ Oregon/ Washington Stock (Central America DPS) of Humpback Whales over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 2 1 - - - 
Explosive Navy Training 0 - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 78 103 0 - - 
Sonar Navy Training 6 30 0 - - 
Sonar USCG Training 0 - - - - 

Maximum Annual Total 86 134 0 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

1,496 0.15 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 39% 3% 
Cold 54% 3% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 45% 
At-Sea Sonar Testing Navy Testing 15% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 15% 
Unmanned Underwater Vehicle Testing Navy Testing 10% 
Torpedo (Non-Explosive) Testing Navy Testing 5% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

Critical Habitats Coastal OR (All) 2 0 - - - 
Critical Habitats Coastal Washington (All) 12 17 0 - - 
Critical Habitats Columbia River Area (All) 31 42 - - - 
F-BIA-C West Coast (3,4,5,6,7,8,9,10,11) 24 30 - - - 
F-BIA-P West Coast (3,4,5,6,7,8,9,10,11) 69 87 0 - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260813 

2.4.1.4.2 Non-ESA listed  Humpback Whales  (Hawaiôi DPS [Hawaiôi stock] ) 

¢ƘŜ IŀǿŀƛΩi stock migrates from the Hawaiian Islands to feed in higher latitudes during the summer. 

Some members of the stock are expected to be present in the Study Area in Southeast Alaska and in 

southern British Columbia/Washington, while others travel farther north along the Alaskan and Russian 

coasts.  

Despite lower densities of humpback whales in the Study Area in the cold season, most potential effects 

to ǘƘŜ IŀǿŀƛΩƛ stock would occur in the cold season due to conditions conducive to long-range 

propagation conditions. area large portion of effects are attributable to low-frequency sonar sources 

during Acoustic and Oceanographic Research (ONR) activities, an activity that has a substantial increase 

in the number of sonar hours since the previous analysis, and anti-submarine warfare activities. Most 

effects are temporary auditory effects because mysticetes are relatively less sensitive to behavioral 

disturbance and are therefore less likely to avoid a stressor. Additionally, there are a limited number of 

auditory injuries modeled from sonar activities. There are a limited number of behavioral and temporary 

auditory effects from explosive activities. On average, individuals estimated to occur in the Study Area 

could be affected less than once per year, and the average individual risk of injury is negligible. 
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Temporary auditory effects could result in disruptions to communication behaviors. The calling 

frequency of humpback whales encompasses a wide range from 20 ς 2500 Hz, within the range of low-

frequency sonars and some mid-frequency sonars. Therefore, temporary masking of communication 

signals may occur. 

Model-estimated effects for the current Proposed Action show a slight increase from prior analysis for 

humpback whales due to several reasons. In addition to the refinements to the assessment of auditory 

effects described in Section 2.4.1 (Effects on Mysticetes), there have been increases in the estimated 

density for humpback whales across all seasons in the Offshore Area and in Southeast Alaska compared 

to the previous analysis. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Humpback whales are large capital 

breeders with a slow pace of life, meaning they are expected to be resilient to short-term foraging 

disruptions due to their reliance on built-up energy reserves. Transiting whales would be expected to 

have fewer potential exposures to training and testing activities. No effects to breeding behaviors are 

ŜȄǇŜŎǘŜŘ ǘƻ ƻŎŎǳǊΣ ŀǎ ǘƘŜǎŜ ŀƴƛƳŀƭǎ ōǊŜŜŘ ƛƴ ǿŀǘŜǊǎ ƻŦŦ IŀǿŀƛΩƛ ŘǳǊƛƴƎ ǘƘŜ ǿƛƴǘŜǊ ƳƻƴǘƘǎ. While no 

significant effects are estimated to occur to this population from the Proposed Action, their slow pace of 

life means that long-term effects on breeding adults could have a longer-term effect on population 

growth rates. Population trends for ǘƘŜ IŀǿŀƛΩƛ ǎǘƻŎƪ are estimated to be increasing; however, declines 

in the number of whales feeding in Southeast Alaska have raised some uncertainty about population 

growth for this stock. Temporary effects are also expected to occur while animals are on their feeding 

.L!Φ aŜƳōŜǊǎ ƻŦ ǘƘŜ IŀǿŀƛΩi DPS, however, primarily feed within Southeast Alaska and northern British 

Columbia, so these modeled effects may occur while the animals were traveling through the area and 

therefore have little to no effect on feeding behaviors. The risk of auditory effects may be reduced 

through activity-based mitigation because humpback whales are highly sightable when at the surface. 

The instances of predicted behavioral and non-injurious auditory effects are unlikely to result in any 

long-term effects on individuals, although individuals who suffer an auditory injury may experience 

minor energetic costs. Most predicted effects are temporary auditory effects that are unlikely to 

contribute to any long-term effects on individuals. Long-term consequences to the population are 

unlikely. 
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Table 2-20: Estimated Effects on the IŀǿŀƛΩƛ Stock of Humpback Whales over a Maximum 

Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 4 2 - - - 
Explosive Navy Training - 0 - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 292 417 1 - - 
Sonar Navy Training 16 94 (1) - - 
Sonar USCG Training 1 0 - - - 

Maximum Annual Total 313 513 2 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

11,278 0.07 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters SEAFAC 

Warm 33% 11% 1% 
Cold 45% 10% 1% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 37% 
Unmanned Underwater Vehicle Testing Navy Testing 24% 
At-Sea Sonar Testing Navy Testing 15% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 12% 
Torpedo (Non-Explosive) Testing Navy Testing 5% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

F-BIA Southern Southeast Alaska (5,6,7,8,9) 1 2 0 - - 
F-BIA-C West Coast (3,4,5,6,7,8,9,10,11) 77 97 0 - - 
F-BIA-P West Coast (3,4,5,6,7,8,9,10,11) 229 287 0 - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260813 
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2.4.1.5 Minke Whale (Balaenoptera acutorostrata)  

Minke whales are in the LF cetacean hearing group and the Mysticete behavioral group. There are two 

NMFS-managed stocks within the Study Area - the California/Oregon/Washington stock, which is 

regularly present in the Offshore Area and Inland Waters, and the Alaska stock which is regularly present 

in Southeast Alaska. Minke whales north of the U.S. EEZ are assumed to be in the Alaska stock.  Minke 

whales are presumed to be present in the NWTT Study Area year-round. Members of the 

California/Oregon/Washington stock exhibit a residential movement ecology, exhibiting seasonal site 

fidelity to foraging grounds around the San Juan Islands in Puget Sound from spring to fall. Minke whales 

in the Alaska stock are thought to migrate around the North Pacific during the winter and spring months 

and migrate to tropical waters to breed in the fall. A small group of individuals exhibit site fidelity and a 

seasonal presence in Southeast Alaska in the summer. Model-predicted effects are presented in the 

tables below. 

Most potential effects for both stocks of minke whales would occur in the Offshore Area during the cold 

season and would be due to hull-mounted sonar during anti-submarine warfare activities. Most effects 

are temporary auditory effects because mysticetes are relatively less sensitive to behavioral disturbance 

and are therefore less likely to avoid a stressor. Estimated auditory injury effects from sonar are limited 

for the California/Oregon/Washington stock and are negligible for the Alaska stock. There are also 

limited effects from explosive activities. On average, individuals estimated to occur in the Study Area 

could be affected less than once per year and the average individual risk of injury is negligible. Auditory 

effects from hull-mounted sonar could result in disruptions to communication behaviors. The upper 

range of certain minke whale calls can reach over 1 kHz, below the nominal frequency of hull-mounted 

anti-submarine warfare sonar. Therefore, there may be temporary masking or reduced detection of 

communication signals due to low and lower mid-frequency sonar. 

There is a decrease in modeled effects for the California/Oregon/Washington stock compared to the 

prior analysis, and an increase in modeled effects for the Alaska stock. These modeled effect differences 

are due to several reasons. In addition to the refinements to the assessment of auditory effects 

described in Section 2.4.1 (Effects on Mysticetes), there have been changes in density compared to the 

previous analysis. There were no changes to the density of minke whales in Southeast Alaska between 

this analysis and the previous analysis. But the expanded northward extent of the density models in the 

Offshore Area includes areas off Canada where minke whales are assumed to be in the Alaska stock; 

thus, the increase in effects on the Alaska stock in the Offshore Area shown here are actually due to 

more appropriately apportioning effects between the two stocks, compared to the prior analysis which 

assumed activities in the Offshore Area would only affect the California/Oregon/Washington stock. The 

decreased effects on the California/Oregon/Washington stock are influenced by the decrease in density 

where training and testing activities are most likely to occur. The risk of auditory effects may be reduced 

through activity-based mitigation; however, minke whales are less sightable due to their cryptic 

behavior. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Although they are the smallest 

mysticete, minke whales are large capital breeders with a slow pace of life. They are expected to be 

resilient to short-term foraging disruptions due to their reliance on built-up energy reserves. Resident 

members of the California/Oregon/Washington stock could be repeatedly affected year-round, while 

members within the Alaska stock would only be affected during the summer months when they are 

present in Southeast Alaska. While no significant effects are estimated to occur to these populations 
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from the Proposed Action, their slow pace of life means that long-term effects on breeding adults could 

have a longer-term effect on population growth rates. There are no apparent population trends for 

California/Oregon/Washington minke whales, and the population trend for the Alaska stock of minke 

whales is undetermined.  

The instances of predicted behavioral and non-injurious auditory effects are unlikely to result in any 

long-term effects on individuals, although individuals who suffer an auditory injury may experience 

minor energetic costs. Most predicted effects are temporary auditory effects that are unlikely to 

contribute to any long-term effects on individuals. Long-term consequences to the population are 

unlikely. 

Table 2-21: Estimated Effects on the California/ Oregon/ Washington Stock of Minke Whales 

over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 1 (1) 0 - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 28 42 1 - - 
Sonar Navy Training 9 52 (1) - - 
Sonar USCG Training 0 0 - - - 

Maximum Annual Total 38 95 2 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

915 0.15 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 19% 13% 
Cold 64% 5% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 40% 
Acoustic and Oceanographic Research Navy Testing 21% 
Unmanned Underwater Vehicle Testing Navy Testing 11% 
At-Sea Sonar Testing Navy Testing 6% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-22: Estimated Effects on the Alaska Stock of Minke Whales over a Maximum Year of 

Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training 0 - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 2 5 0 - - 
Sonar Navy Training 3 25 - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 5 30 0 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

83 0.42 0.00 

 Percent of Total Effects 
Season Offshore SEAFAC 

Warm 11% 3% 
Cold 80% 6% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 73% 
At-Sea Sonar Testing Navy Testing 6% 
Acoustic Component Testing Navy Testing 6% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.1.6 North Pacific Right Whale ( Eubalaena japonica ) - Endangered  

North Pacific right whales are in the VLF cetacean hearing group and Mysticete behavioral group. NMFS 

manages all North Pacific right whales as a single stock, the Eastern North Pacific stock. North Pacific 

right whales which are listed as endangered under the ESA. Their summer range includes the Gulf of 

Alaska and Bering Sea, while their breeding grounds remain unknown. North Pacific right whale 

presence in the Study Area is rare and sporadic. They could be present in the Offshore Area year-round 

but are not expected to be in the Inland Waters or in Southeast Alaska. Model-predicted effects are 

presented in the table below.  

Most potential effects would occur in the cold season and would primarily be due to low-frequency 

sonar during Acoustic and Oceanographic Research (ONR) testing activities, an activity that has a 

substantial increase in the number of sonar hours since the previous analysis. Most effects are auditory 

because mysticetes are relatively less sensitive to behavioral disturbance and are therefore less likely to 

avoid a stressor. Behavioral and temporary auditory effects from sonar exposure are limited. No effects 

are expected to occur from explosive activities. On average, individuals estimated to occur in the Study 

Area could be affected less than once per year. There are no predicted auditory or non-auditory injury 

effects to this stock. Temporary auditory effects could result in disruptions to communication behaviors. 

The frequency of North Pacific right whale up-calls is below the nominal frequency of hull-mounted anti-

submarine warfare sonar but within the range of low-frequency sonars. Therefore, there may be 

temporary masking or reduced detection of communication signals. The risk of auditory effects may be 

reduced through activity-based mitigation because North Pacific right whales are moderately sightable 

when at the surface. 

Due to insufficient density data, no quantitative effect estimates were modeled for this species in the 

previous analysis. For this current analysis, a conservative density estimate based on recent sighting 

data was used for North Pacific right whale presence between February and June.  

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. North Pacific right whales are large 

capital breeders with a slow pace of life. While the Eastern North Pacific stock of right whales is rare 

within the Offshore Area, effects to feeding or breeding behavior from exposure could be possible. 

However, because they are capital breeders, they are expected to be resilient to short-term foraging 

disruptions due to their reliance on built-up energy reserves. This species is endangered and while no 

significant effects are estimated to occur to this population from the Proposed Action, their slow pace of 

life means that long-term effects on breeding adults could have a longer-term effect on population 

growth rates. Population trends for this stock are unknown. 

The predicted behavioral and non-injurious auditory effects are unlikely to result in any long-term 

effects on individuals. Most predicted effects are temporary auditory effects that are unlikely to 

contribute to any long-term effects on individuals. Long-term consequences for the population are 

unlikely.  
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Table 2-23: Estimated Effects on the Eastern North Pacific Stock of North Pacific Right Whales 

over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing (1) 1 - - - 
Sonar Navy Training 0 (1) - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 1 2 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

31 0.10 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 4% 
Cold 96% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 66% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 27% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.1.7 Sei Whale (Balaenoptera borealis ) - Endangered  

Sei whales are in the LF cetacean hearing group and the Mysticete behavioral group. There is one NMFS-

managed stock within the Study Area - the Eastern North Pacific stock. Sei whales are listed as 

endangered throughout their range. They are migratory, traveling from winter breeding grounds in 

warm tropical waters to summer feeding grounds in subpolar latitudes, and are typically found in the 

open ocean, away from the coast. Sei whales have a regular occurrence within the Offshore Area and 

are not expected to be present in the Inland Water or Southeast Alaska regions. Model-predicted effects 

are presented in the table below. 

Most potential effects on sei whales would occur during the cold season and would be due to hull-

mounted sonar during anti-submarine warfare activities. Most effects are auditory because mysticetes 

are relatively less sensitive to behavioral disturbance and are therefore less likely to avoid a stressor. No 

auditory injury effects from sonar are predicted, and auditory injury effects from explosives are 

negligible. On average, individuals estimated to occur in the Study Area could be affected less than once 

per year and the average individual risk of injury is negligible. Auditory effects are not likely to result in 

disruptions to communication behaviors, as the calling frequency of sei whales is less than 100 Hz, well 

below the nominal frequency of hull-mounted sonar. The risk of auditory effects may be reduced 

through activity-based mitigation because sei whales are moderately sightable when at the surface. 

Model-estimated effects for the current Proposed Action show a limited increase from prior analysis for 

sei whales due to several reasons. There have been no changes to the majority of the sei whale density 

in the Offshore Area, with a slight decrease in density in the northwest corner of the Study Area for their 

annual presence compared to the previous analysis. Therefore, the refinements to the assessment of 

auditory effects described in Section 2.4.1 (Effects on Mysticetes) are likely the cause of the increase in 

model estimated effects for the Eastern North Pacific stock of sei whales. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Sei whales are large capital 

breeders with a slow pace of life. Sei whales are expected to be resilient to short-term foraging 

disruptions due to their reliance on built-up energy reserves. Transiting whales may experience less 

effects as they are seasonally present in the Study Area. While no significant effects are estimated to 

occur to this population from the Proposed Action, their slow pace of life means that long-term effects 

on breeding adults could have a longer-term effect on population growth rates. Population trends for 

endangered sei whales are unknown but are believed to be increasing. 

The instances of predicted behavioral and non-injurious auditory effects are unlikely to result in any 

long-term effects on individuals, although individuals who suffer an auditory injury may experience 

minor energetic costs. Most predicted effects are temporary auditory effects that are unlikely to 

contribute to any long-term effects on individuals. Long-term consequences for the population are 

unlikely.  
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Table 2-24: Estimated Effects on the Eastern North Pacific Stock of Sei Whales over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing (1) (1) - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 13 18 - - - 
Sonar Navy Training 6 61 - - - 
Sonar USCG Training 0 - - - - 

Maximum Annual Total 20 80 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

864 0.12 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 16% 
Cold 84% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 62% 
Acoustic and Oceanographic Research Navy Testing 15% 
At-Sea Sonar Testing Navy Testing 7% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2 EFFECTS ON ODONTOCETES 

The odontocetes are divided into the HF (previously MF) and VHF (previously HF) cetacean hearing 

groups. Changes in the auditory criteria for the HF hearing group include a decreased threshold for 

onset of auditory effects (TTS and AINJ) for sound sources below 10 kHz (mid to low-frequency sources), 

making them more sensitive to effects from these sources. Changes in the auditory criteria for the VHF 

hearing group include an increased threshold for onset of auditory effects (TTS and AINJ) for sound 

sources above 10 kHz (high and very high frequency sources), making them less sensitive to effects from 

these sources. Most odontocetes are in the Odontocete behavioral group, apart from the harbor 

porpoise and all beaked whale species who are now separated into a Sensitive Species behavioral group. 

For sonar exposures, the behavioral response function for the Odontocete behavioral group indicates 

less sensitivity to behavioral disturbance than predicted in the prior analysis. The combined behavioral 

response function for the Sensitive Species behavioral group replaces the two prior distinct behavioral 

response functions for beaked whales and harbor porpoises. As described in Section 2.2.1 (Quantifying 

Effects on Hearing), ǘƘŜ ƳŜǘƘƻŘǎ ǘƻ ƳƻŘŜƭ ŀǾƻƛŘŀƴŎŜ ƻŦ ǎƻƴŀǊǎ ƘŀǾŜ ōŜŜƴ ǊŜǾƛǎŜŘ ǘƻ ōŀǎŜ ŀ ǎǇŜŎƛŜǎΩ 

probability of an avoidance response on the behavioral response function. Because the probability of 

behavioral response has decreased for the Odontocete behavioral group while the estimated 

susceptibility to auditory effects to sources below 10 kHz has increased (primarily for HF odontocetes), 

this analysis predicts more auditory effects than the prior analysis for those species. Due to their greater 

susceptibility to disturbance, cetaceans in the Sensitive Species behavioral group are predicted to avoid 

many auditory injuries and therefore have higher model-estimated effects on behavior than in prior 

analysis. The cut-off conditions for predicting significant behavioral responses have also been revised for 

both the Sensitive Species and Odontocete behavioral groups as shown in Section 2.2.2 (Quantifying 

Behavioral Responses to Sonars). The revised cut-off conditions for significant behavioral responses in 

this analysis resulted in predicted effects at farther distances than observed in studies of beaked whale 

responses to sonar (see Section 2.3.2 [Behavioral Responses by Distance and Sound Pressure Level]). 

These factors, along with changes in density values for the majority of odontocete species present in the 

NWTT Study Area, interact in complex ways that make comparing the results of this analysis to prior 

analyses challenging. The below species analyses note where differences in estimated effects between 

this analysis and the prior 2020 NWTT SEIS/OEIS analysis are significantly influenced by changes in the 

estimated densities. Appendix A to the Density TR compares the densities used in this analysis to the 

densities used in the previous 2020 NWTT SEIS/OEIS analysis. 

Most estimated effects to beaked whales in the Sensitive Species behavioral group are behavioral 

effects from anti-submarine warfare activities. Harbor porpoises in the Sensitive Species behavioral 

group in Inland Waters and nearshore locations are more likely to be affected by maintenance and 

testing activities. For the Odontocete behavioral group, most estimated effects are auditory effects from 

hull-mounted sonar (MF1, MF1C) in anti-submarine warfare activities.  

Auditory effects from mid- to high-frequency sonar could disrupt communication behavior for all 

odontocetes, as these sonars can overlap with their most sensitive hearing frequencies and typical 

whistle and social call bandwidths. Exposure from high- and very-high frequency sonar, from sources 

during certain anti-submarine warfare, mine warfare, and unmanned system activities, could mask 

echolocation clicks used by odontocetes for navigation and hunting. Low duty-cycles and the transient 

nature of most of the activities would reduce any effects of long-term masking by these sources. 
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Modeling of non-explosive impulsive source activities predicted no effects on odontocetes (true zero); 
thus, effects due to use of a non-explosive impulsive source are not discussed further. However, range 
to effects for this stressor are provided for HF cetaceans in Table 2-89 and for VHF cetaceans in Table 
2-90. Effects due to non-modeled acoustic stressors are discussed above in Section 2.1.3 (Effects from 
Vessel Noise), Section 2.1.4 (Effects from Aircraft Noise), and Section 2.1.5 (Effects from Weapons 
Noise). 

Analysis of the effects due to modeled stressors relies on the stock abundances shown in the table 

below. 
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Table 2-25: Estimated Abundances for Odontocetes 

Species Stock SAR Other Study Area 

Baird's beaked whale California/Oregon/Washington 1,363  587 

Baird's beaked whale Alaska UNK  168 

Common bottlenose dolphin California/Oregon/Washington 3,477  343 

Goose-beaked whale California/Oregon/Washington 5,454  1,256 

Goose-beaked whale Alaska UNK  1,699 

Dall's porpoise California/Oregon/Washington 16,498  126,582 

5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜ Alaska UNK  51,030 

Harbor porpoise Southern Southeast Alaska Inland Waters 890  31 

Harbor porpoise Northern Oregon/ Washington Coast 22,074  23,384 

Harbor porpoise Central Oregon 7,492  7,803 

Harbor porpoise Northern California/ Southern Oregon 15,303  19,470 

Harbor porpoise Washington Inland Waters 11,233  11,937 

Killer whale Eastern North Pacific Alaska Resident 1,920  15 

Killer whale Eastern North Pacific Northern Resident 302  58 

Killer whale* Eastern North Pacific Southern Resident 73 741 75 

Killer whale West Coast Transient 349  466 

Killer whale Eastern North Pacific Offshore 300  272 

Kogia spp. ς dwarf sperm whale California/Oregon/Washington UNK  
1,051 

Kogia spp. ς pygmy sperm whale California/Oregon/Washington 4,111  

Mesoplodont beaked whales California/Oregon/Washington 3,0442  1,138 

Northern right whale dolphin California/Oregon/Washington 29,285  185,566 

Pacific white-sided dolphin California/Oregon/Washington 34,999  33,617 

Pacific white-sided dolphin North Pacific 26,880  12,590 

wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ California/Oregon/Washington 6,336  8,995 

Short-beaked common dolphin California/Oregon/Washington 1,056,308  369,710 

Short-finned pilot whale California/Oregon/Washington 836  282 

Sperm whale* California/Oregon/Washington 2,606  1,491 

Striped dolphin California/Oregon/Washington 29,988  31,466 
{!wΥ {ǘƻŎƪ !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘΦ .Ŝǎǘ ŀōǳƴŘŀƴŎŜ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ŦǊƻƳ baC{Ωǎ нлнп tŀŎƛŦƛŎ ŀƴŘ !ƭŀǎƪŀ {!wǎ (Carretta et al., 2025; 
Young et al., 2026).  
Other: Abundance estimates based on other best available science, as noted. 
Study Area: Values are the maximum number of animats in any season within the density extent shown in the Density TR, 
excluding foreign territorial seas. This includes a buffer around the Offshore Area that extends ƴƻǊǘƘ ƻŦ ǘƘŜ ¦Φ{Φ 99½Φ !ƴƛƳŀǘǎ 
ƴƻǊǘƘ ƻŦ ǘƘŜ ¦Φ{Φ 99½ ŀǊŜ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ŀŘƧŀŎŜƴǘ ¦Φ{Φ ǎǘƻŎƪ ƛƴ ǘƘƛǎ ǘŀōƭŜ ƛŦ ǘƘŜǊŜ ƛǎ ƴƻǘ ŀƴ ŜȄƛǎǝƴƎ ǎǘƻŎƪ ŀǎǎƛƎƴƳŜƴǘ ŦƻǊ ŀƴƛƳŀƭǎ 
ƴƻǊǘƘ ƻŦ ǘƘŜ hũǎƘƻǊŜ !ǊŜŀΦ 
UNK: Unknown (NMFS SAR abundance is not available due to insufficient data or lack of data within the last eight years) 
Asterisk ό*) denotes that the species or stock is ESA-listed.  
Bold abundance values were used to estimate average effects per individual in the following species assessments. 
м The abundance used here was obtained from the July 2025 census (Center for Whale Research, 2025). 
н Mesoplodont beaked whales off the U.S. west coast are managed as a single stock. 
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2.4.2.1 Sperm  Whale (Physeter macrocephalus ) - Endangered  

Sperm whales are in the HF cetacean hearing group and the Odontocete behavioral group. There are 

three NMFS-managed stocks in the Pacific but only one that occurs in the NWTT Study Area - the 

California/Oregon/Washington stock. Sperm whales are listed as endangered throughout their range. 

Sperm whales are known to prefer deep water and steep topography. They can be migratory, with their 

distribution dependent on food sources and suitable conditions for breeding, but some populations are 

more residential. Females and their offspring often remain on their low-latitude breeding grounds year-

round but have also been recorded in Alaska. Males are known to migrate between these low-latitude 

breeding areas and higher-latitude feeding grounds. Regardless, sperm whales are expected to have a 

year-round, regular presence in the Offshore Area, specifically off the Washington coast, with the 

highest densities in the summer. They have been recorded in the Inland Waters; however, these 

occurrences are still considered rare. While they are known to forage in the Gulf of Alaska and Bering 

Sea/Aleutian Islands, they are not expected to be present in Southeast Alaska. Model-predicted effects 

are presented in the table below. 

Most potential effects to the California/Oregon/Washington stock of sperm whales would occur during 

the cold season and would be due to hull-mounted sonar from anti-submarine warfare activities. All 

modeled effects are behavioral and temporary auditory effects. A negligible amount of behavioral and 

auditory effects is predicted to occur from explosive activities. On average, individuals in the 

California/Oregon/Washington stock could be affected less than once per year. There are no predicted 

auditory or non-auditory injury effects to this stock. Temporary auditory effects from anti-submarine 

warfare sources are not likely to cause any disruption to communication behaviors. Sperm whale clicks 

occur at frequencies much higher than the nominal frequency of hull-mounted sonar, therefore sperm 

whales are expected to be able to maintain communication and foraging capabilities.  

Model-estimated effects for the current Proposed Action show a decrease in behavioral effects and an 

increase in auditory effects due to sonar from the prior 2020 NWTT SEIS/OEIS analysis due to several 

reasons. These changes are consistent with the refinements to the assessment of behavioral response 

functions and auditory effects described in Section 2.4.2 (Effects on Odontocetes). While sperm whales 

generally have higher densities past 50 NM where waters are deeper, there have additionally been 

increases in density nearshore, which overlaps with proposed anti-submarine warfare activities. The risk 

of auditory effects may be reduced through activity-based mitigation because sperm whales are 

moderately sightable when at the surface. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. As large odontocetes with a slow 

pace of life, sperm whales are likely more resilient to missed foraging opportunities due to acoustic 

disturbance than smaller odontocetes. Still, sperm whales are income breeders and may be more 

susceptible to effects due to lost foraging opportunities during reproduction, especially if they occur 

during lactation. While sperm whales present in the Study Area are considered more resident than 

migratory, sex differences in movement patterns show males making longer migratory movements to 

higher latitudes, and related females with calves staying on breeding grounds in tropical waters. Female 

social groups have been recorded in Washington and Alaska; therefore, not all females stay in tropical 

waters. Repeated effects to females may be more likely if they remain in the Offshore Area year-round 

compared to more transient males traveling to higher latitudes in the colder seasons. Survey data 

indicates relative abundance across the seasons, with March-June having the highest presence of sperm 

whales. While no significant effects are estimated to occur to this population from the Proposed Action, 
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due to thƛǎ ǎǇŜŎƛŜǎΩ longer generation times, this population would require more time to recover if 

significantly affected. Sperm whales are endangered throughout their range. Population trends are 

unknown but are believed to be increasing.  

The limited instances of predicted behavioral and non-injurious auditory effects are unlikely to result in 

any long-term effects on individuals. Long-term consequences to the population are unlikely.  

Table 2-26: Estimated Effects on the California/Oregon/Washington Stock of Sperm Whales 

over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 0 - - - - 
Explosive Navy Training - 0 - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 133 5 - - - 
Sonar Navy Training 239 58 - - - 
Sonar USCG Training (1) - - - - 

Maximum Annual Total 373 63 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

2,606 0.17 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 36% 
Cold 64% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 46% 
Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 11% 
Acoustic and Oceanographic Research Navy Testing 10% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 7% 
Undersea Warfare Testing Navy Testing 6% 
Torpedo (Non-Explosive) Testing Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.2 Dwarf and Pygmy Sperm  Whale (Kogia sima  and Kogia breviceps ) 

Dwarf and pygmy sperm whales are analyzed together, as these species are difficult to distinguish and 

are frequently classified as Kogia species. Kogia species are in the VHF cetacean hearing group and the 

Odontocete behavioral group. There is one NMFS-managed stock for Kogia whales in the U.S. North 

Pacific: the California/Oregon/Washington stock. Kogia whales are assumed to be present year-round in 

the NWTT Study Area. They are an elusive species that prefer deep water, particularly offshore over the 

continental shelf and slope. Dwarf sperm whales generally occur in warmer tropical waters, which 

suggests that the primary species present in the NWTT Study Area are pygmy sperm whales. Model-

predicted effects are presented in the table below.  

Most potential effects to dwarf and pygmy sperm whales would occur during the cold season and are 

primarily due to mid-frequency sonar from anti-submarine warfare. Most modeled effects are 

temporary auditory effects, with a limited number of auditory injuries. Behavioral, auditory, and 

auditory injury effects from explosive sources are limited. On average, individuals estimated to occur in 

the Study Area could be affected less than once per year. The average individual risk of injury is also 

limited (less than once per year), as auditory injury is modeled from both sonar and explosive activity. 

Temporary and permanent auditory effects from sonar sources are not likely to cause any disruption to 

communication behaviors. Dwarf and pygmy sperm whale clicks occur at frequencies much higher than 

mid-frequency sonar emissions; therefore, dwarf and pygmy sperm whales are expected to be able to 

maintain communication and foraging capabilities. The risk of auditory effects to Kogia species may be 

reduced through activity-based mitigation; however, Kogia whales are less sightable due to their cryptic 

behavior. 

Model-estimated effects for the current Proposed Action show a decrease in behavioral and temporary 

auditory effects from sonar and ana similar number of effects from explosive activity when compared to 

the prior 2020 NWTT SEIS/OEIS analysis due to several reasons. There were no changes in the density of 

Kogia species in the Offshore Area compared to the previous phase that would contribute to changes in 

modeled effects.  The decrease in modeled effects is due to changes in the Proposed Action, in addition 

to the changes to behavioral criteria and refinements to the assessment of auditory effects for sonar 

described in Section 2.4.2 (Effects on Odontocetes).  

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. As small-medium odontocetes that 

are income breeders with a fast pace of life, dwarf and pygmy sperm whales are likely less resilient to 

missed foraging opportunities, especially during lactation. Little is known about the movement ecology 

of these stocks, other than they are rarely active at the sea-surface and tend to stay away from 

anthropogenic activity when present. While no significant effects are estimated to occur to these 

populations from the Proposed Action, and although reproduction in populations with a fast pace of life 

is more sensitive to foraging disruption, these populations are quick to recover.   

The instances of predicted behavioral and auditory effects are unlikely to result in any long-term effects 

on individuals, although individuals who suffer an auditory injury may experience minor energetic costs. 

Most predicted effects are temporary auditory effects that are unlikely to contribute to any long-term 

effects on individuals. Long-term consequences for these populations are unlikely.  
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Table 2-27: Estimated Effects on the California/Oregon/Washington Stock of Kogia Species 

(Dwarf and Pygmy Sperm Whales) over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 2 2 (1) - - 
Explosive Navy Training 2 2 (1) - - 
Explosive USCG Training (1) (1) - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 74 172 3 - - 
Sonar Navy Training 85 302 1 - - 
Sonar USCG Training 0 0 - - - 

Maximum Annual Total 164 479 6 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

4,111 0.16 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 22% 
Cold 78% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 49% 
Acoustic and Oceanographic Research Navy Testing 10% 
At-Sea Sonar Testing Navy Testing 9% 
Undersea Warfare Testing Navy Testing 5% 
Torpedo (Non-Explosive) Testing Navy Testing 5% 
Unmanned Underwater Vehicle Testing Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.3 Bairdôs Beaked Whale (Berardius  bairdii ) 

.ŀƛǊŘΩǎ beaked whales are in the HF cetacean auditory group and the Sensitive Species behavioral group. 

There are two NMFS-managed stocks in the U.S. North Pacific: the Alaska stock and the 

California/Oregon/Washington stock. Both stocks prefer deep, offshore waters, with most .ŀƛǊŘΩǎ 

beaked whale sightings occurring along the continental slopes of the U.S. West Coast. Density surveys in 

the NWTT Study Area indicate higher abundances during the late spring and early fall seasonsΦ .ŀƛǊŘΩǎ 

beaked whales migrate seasonally based on surface water temperature and are assumed to migrate 

further offshore during the colder winter months. The species has not been recorded during surveys 

within Southeast Alaska and are considered rare within the Inland Waters of the Study Area. Model-

predicted effects are presented in the tables below. 

Most of the potential effects on both the California/Oregon/Washington and Alaska stock of .ŀƛǊŘΩǎ 

beaked whale are expected to occur in the Offshore Area during the cold season due to low-frequency 

and hull-mounted sonar from anti-submarine warfare activities. Relatively fewer TTS effects are 

predicted due to the behavioral sensitivity of beaked whales and the likelihood that they would leave 

the area once sonar is detected. Auditory and non-auditory injury from sonar activities is not expected 

to occur, and no effects are expected to occur from explosive activity. On average, individuals from both 

the Alaska stock and the California/Oregon/Washington stock could be affected several times per year. 

Effects on individuals can be varied, as some may experience more than one effect per year while some 

individuals may not be affected at all. 

Model-estimated effects for the current Proposed Action show increases in behavioral effects due to 

sonar from the prior 2020 NWTT SEIS/OEIS analysis for .ŀƛǊŘΩǎ ōŜŀƪŜŘ whale due to several reasons. 

There were increases in the Offshore Area density ƻŦ .ŀƛǊŘΩǎ ōŜŀƪŜŘ ǿƘŀƭŜǎ between the current 

analysis and the previous 2020 analysis, in addition to the refinements to the assessment of auditory 

effects and behavioral responses for Sensitive Species described in Section 2.4.2 (Effects on 

Odontocetes). Both changes contribute to increases in behavioral effects. Beaked whales have exhibited 

strong avoidance behavior towards sonar exposure during controlled exposure experiments. Because of 

this behavior, most modeled effects are behavioral responses that would result in beaked whales 

avoiding sonar sources, thus avoiding auditory effects. The expanded northward extent of the density 

models in the Offshore Area includes areas off Canada ǿƘŜǊŜ .ŀƛǊŘΩǎ ōŜŀƪŜŘ ǿƘŀƭŜǎ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ 

in the Alaska stock; thus, the increase in effects on the Alaska stock in the Offshore Area shown here are 

actually due to more appropriately apportioning effects between the two stocks, compared to the prior 

analysis which assumed activities in the Offshore Area would only affect the 

California/Oregon/Washington stock. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Beaked whales exhibit a mixed 

breeding strategy; behaviorally they feed year-round like income breeders but they demonstrate capital 

breeding strategies during gestation and lactation (Keen et al., 2021). Therefore, they may be more 

vulnerable to prolonged loss of foraging opportunities leading up to and during gestation and lactation. 

IƻǿŜǾŜǊΣ ŀǎ ƭŀǊƎŜ ƻŘƻƴǘƻŎŜǘŜǎ ǿƛǘƘ ŀ ǎƭƻǿ ǇŀŎŜ ƻŦ ƭƛŦŜΣ .ŀƛǊŘΩǎ ōŜŀƪŜŘ ǿƘŀƭŜǎ may be more resilient to 

ƳƛǎǎŜŘ ŦƻǊŀƎƛƴƎ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŘǳŜ ǘƻ ŀŎƻǳǎǘƛŎ ŘƛǎǘǳǊōŀƴŎŜΦ .ŜŎŀǳǎŜ .ŀƛǊŘΩǎ ōŜŀƪŜŘ ǿƘŀƭŜǎ ƘŀǾŜ ŀ 

nomadic movement ecology in the Offshore Area, the risk of repeated effects to individuals is likely 

similar within the population as animals move throughout their range. While no significant effects are 

estimated to occur to this population from the Proposed Action, due to this speciesΩ longer generation 

times, these populations would require more time to recover if significantly affected.  
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Several instances of behavioral disturbance over a year are unlikely to have any long-term consequences 

for individuals although individuals who suffer repeated displacement may experience minor energetic 

costs. Based on the above analysis, long-term consequences for the Alaska stock and 

California/Oregon/Washington stock of .ŀƛǊŘΩǎ ōŜŀƪŜŘ ǿƘŀƭŜǎ are unlikely. Most predicted effects are 

behavioral responses in an open ocean basin that are unlikely to contribute to any long-term effects to 

individuals. Long-term consequences for these stocks are unlikely. 

Table 2-28: Estimated Effects on the California/Oregon/Washington stock of .ŀƛǊŘΩǎ .ŜŀƪŜŘ 

Whale over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 781 0 - - - 
Sonar Navy Training 3,241 2 - - - 
Sonar USCG Training (1) - - - - 

Maximum Annual Total 4,023 2 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

1,363 2.95 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 36% 
Cold 64% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 34% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 25% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 16% 
Acoustic and Oceanographic Research Navy Testing 9% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-29: Estimated Effects on the Alaska SǘƻŎƪ ƻŦ .ŀƛǊŘΩǎ .ŜŀƪŜŘ ²ƘŀƭŜ ƻǾŜǊ ŀ aŀȄƛƳǳƳ 

Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 41 - - - - 
Sonar Navy Training 1,539 1 - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 1,580 1 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

168 9.41 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 37% 
Cold 63% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 47% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 28% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 19% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.4 Goose -beaked Whale ( Ziphius cavirostris ) 

Goose-ōŜŀƪŜŘ ǿƘŀƭŜǎ όŀƭǎƻ ƪƴƻǿƴ ŀǎ /ǳǾƛŜǊΩǎ ōŜŀƪŜŘ whales) are in the HF cetacean hearing group and 
the Sensitive Species behavioral group. There are two NMFS-managed stocks in the U.S. North Pacific: 
the Alaska stock and the California/Oregon/Washington stock. Goose-beaked whales are a deep diving, 
pelagic species and are one of the more commonly encountered beaked whale species off the U.S. West 
Coast. In the NWTT Study Area, members of both stocks are expected to overlap far offshore in the 
northernmost boundary of the U.S. EEZ and off Canadian waters. Visual surveys and acoustic detections 
indicate that goose-beaked whales have a year-round presence in the Offshore Area with peak 
abundances for both stocks in the winter and spring. They are not expected to occur within the Inland 
Waters and are considered rare in Southeast Alaska. Model-predicted effects are presented in the tables 
below. 

Most of the potential effects to both the Alaska and California/Oregon/Washington stock of goose-

beaked whales would occur in the Offshore Area during the cold season and be from low-frequency and 

hull-mounted sonar used in anti-submarine warfare activities. Relatively fewer TTS effects are predicted 

due to the behavioral sensitivity of goose-beaked whales and the likelihood that they would leave the 

area once sonar is detected. Auditory from sonar activities is not expected to occur. Behavioral and TTS 

effects from explosive activity are negligible. On average, individuals from both the Alaska and the 

California/Oregon/Washington stocks could be affected several times per year. Effects on individuals 

can be varied, as some may experience more than one effect per year while some individuals may not 

be affected at all. 

Model-estimated effects for the current Proposed Action show a large increase in behavioral effects due 

to sonar from the prior 2020 NWTT SEIS/OEIS due to several reasons. In the previous 2020 NWTT 

SEIS/OEIS analysis, goose-beaked whales were included within the Mesoplodont beaked whale guild 

density due to lack of sufficient density data. No direct comparison in density can be made, but goose-

beaked whale density is assumed to be generally higher in the Offshore Area than in the prior analysis. 

The refinements to the assessment of auditory effects and behavioral responses for Sensitive Species 

described in Section 2.4.20 (Effects on Odontocetes) increase predicted behavioral effects. Beaked 

whales have exhibited strong avoidance behavior towards sonar exposure during controlled exposure 

experiments. Because of this behavior, most modeled effects are behavioral effects that would result in 

beaked whales avoiding sonar sources, thus avoiding auditory effects. The expanded northward extent 

of the density models in the Offshore Area includes areas off Canada where goose-beaked whales are 

assumed to be in the Alaska stock; thus, the increase in effects on the Alaska stock in the Offshore Area 

shown here are actually due to more appropriately apportioning effects between the two stocks, 

compared to the prior analysis which assumed activities in the Offshore Area would only affect the 

California/Oregon/Washington stock. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. As medium-sized odontocetes with 

a medium pace of life, goose-beaked whales are likely moderately resilient to missed foraging 

opportunities due to acoustic disturbance. Beaked whales exhibit a mixed breeding strategy; 

behaviorally they feed year-round like income breeders but they demonstrate capital breeding 

strategies during gestation and lactation (Keen et al., 2021). Therefore, they may be more vulnerable to 

prolonged loss of foraging opportunities leading up to and during gestation and lactation. Because 

goose-beaked whales have a nomadic movement ecology, the risk of repeated effects on individuals is 

likely similar within the population as animals move throughout their range. While no significant effects 
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are estimated to occur to this population from the Proposed Action, due to this speciesΩ longer 

generation times, these populations would require more time to recover if significantly affected.  

Several instances of behavioral disturbance over a year are unlikely to have any long-term consequences 

for most individuals, although individuals who suffer repeated displacement may experience minor 

energetic costs. Most predicted effects are behavioral responses in an open ocean basin that are 

unlikely to contribute to any long-term effects on individuals. Long-term consequences for this 

population are unlikely. 

Table 2-30: Estimated Effects on the California/Oregon/Washington Stock of Goose-Beaked 

Whales over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training (1) 0 - - - 
Explosive USCG Training 0 - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 996 1 - - - 
Sonar Navy Training 6,591 4 - - - 
Sonar USCG Training (1) - - - - 

Maximum Annual Total 7,589 5 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

5,454 1.39 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 37% 
Cold 63% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 36% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 29% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 17% 
Acoustic and Oceanographic Research Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-31: Estimated Effects on the Alaska Stock of Goose-Beaked Whales over a Maximum 

Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training (1) - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 161 1 - - - 
Sonar Navy Training 6,719 3 - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 6,881 4 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

1,699 4.05 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 42% 
Cold 58% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 48% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 27% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 19% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.5 Mesoplodont Beaked  Whales  (Mesoplodon  spp.)  

Mesoplodont beaked whales are in the HF cetacean auditory group and the Sensitive Species behavioral 

group. Due to the difficulty in distinguishing species during visual surveys, Mesoplodont beaked whales 

off the U.S. West Coast are recognized by NMFS as a single California/Oregon/Washington stock. This 

stock includes Blainville's (M. densirostrisύΣ tŜǊǊƛƴΩǎ όM. perrini), pygmy (M. peruvianus), Stejneger's (M. 

stejnegeri), ginkgo-toothed (M. ginkgodens), and Hubbs' (M. carlhubbsi) beaked whales. These 

Mesoplodont species are believed to be present year-round within the Offshore Area, with a preference 

for deep waters. Most data on these animals comes from acoustic monitoring and stranding reports, 

making distribution data for some of these species uncertain. They are not expected to occur within the 

Inland Waters of Washington. {ǘŜƧƴŜƎŜǊΩǎ ōŜŀƪŜŘ ǿƘŀƭŜs are the only species known to occur in Alaskan 

waters, although they are considered extralimital in the Southeast Alaska portion of the Study Area. 

More details on each species can be found within the Biological Resources Background Information TR. 

Model-predicted effects are presented in the table below. 

Effects on Mesoplodont beaked whales are expected to occur during the cold season due to low-

frequency sonar used during anti-submarine warfare activities. Most effects are behavioral effects. 

Relatively fewer TTS effects are predicted due to the behavioral sensitivity of beaked whales, and the 

likelihood that they would leave the area once sonar is detected. No auditory injuries from sonar activity 

are expected to occur. There is a negligible amount of behavioral and temporary auditory effect 

modeled for explosive activity. On average, individuals from the California/Oregon/Washington stock 

could be affected over once per year. Effects on individuals can be varied, as some may experience more 

than one effect per year while some individuals may not be affected at all. 

Model-estimated effects for the current Proposed Action show increases in behavioral effects due to 

sonar from the prior 2020 NWTT SEIS/OEIS analysis The previous 2020 NWTT SEIS/OEIS analysis included 

goose-beaked whales within the Mesoplodont beaked whale guild, therefore no comparison in density 

can be made. The refinements to the assessment of auditory effects and behavioral response function 

for the Sensitive Species behavioral group described in Section 2.4.2 (Effects on Odontocetes) are likely 

the cause of the increases in behavioral effects. Beaked whales have exhibited strong avoidance 

behavior towards sonar exposure during controlled exposure experiments. Because of this behavior and 

the large geographic range of beaked whales, most modeled effects are behavioral effects that would 

result in beaked whales avoiding sonar sources, thus avoiding auditory effects. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Beaked whales exhibit a mixed 

breeding strategy; behaviorally they feed year-round like income breeders but they demonstrate capital 

breeding strategies during gestation and lactation (Keen et al., 2021). Therefore, they may be more 

vulnerable to prolonged loss of foraging opportunities leading up to and during gestation and lactation. 

As medium-sized odontocetes with a medium pace of life, beaked whales are likely moderately resilient 

to missed foraging opportunities due to acoustic disturbance. Because Mesoplodont beaked whales 

have a nomadic movement ecology, the risk of repeated effects to individuals is likely similar within the 

population as animals move throughout their range. While no significant effects are estimated to occur 

to this population from the Proposed Action, ŘǳŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŜǎΩ ƭƻƴƎŜǊ ƎŜƴŜǊŀǘƛƻƴ ǘƛƳŜǎΣ ǘƘƛǎ 

population would require more time to recover if significantly affected. 

Several instances of predicted behavioral and non-injurious auditory effects are unlikely to result in any 

long-term effects to individuals, although individuals who suffer repeated displacement may experience 
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minor energetic costs. Based on the above analysis, long-term consequences for the 

California/Oregon/Washington stock of Mesoplodont beaked whales are unlikely. Most predicted 

effects are behavioral responses in an open ocean basin that are unlikely to contribute to any long-term 

effects to individuals. Long-term consequences to this stock are unlikely. 

Table 2-32: Estimated Effects on the California/Oregon/Washington Stock of Mesoplodont 

Beaked Whales over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 0 0 - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 826 1 - - - 
Sonar Navy Training 4,663 4 - - - 
Sonar USCG Training (1) - - - - 

Maximum Annual Total 5,490 5 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

3,044 1.81 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 40% 
Cold 60% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 37% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 26% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 18% 
Acoustic and Oceanographic Research Navy Testing 7% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.6 Killer Whale ( Orcinus orca ) 

Killer whales are in the HF cetacean hearing group and the Odontocete behavioral group. There are five 

stocks of killer whales present in the NWTT Study Area. The Eastern North Pacific Southern Resident 

stock is equivalent to the Southern Resident DPS, which is listed as endangered under the ESA. Killer 

whales belonging to the other four stocks (the West Coast Transient, Alaska Resident, Offshore, and 

Northern Resident stocks) are not listed under the ESA. Model-predicted effects are presented in the 

tables below. 

2.4.2.6.1 ESA-listed  Killer Whales ( Southern Resident DPS [ Eastern North Pacific 
Southern Resident  Stock ]) - Endangered  

The Eastern North Pacific (ENP) Southern Resident killer whale DPS (hereafter referred to as the 

Southern Resident[s]) is listed as endangered throughout their range. There are three familial pods that 

make up the Southern Resident population: the J, K, and L pods. They typically occur in nearshore 

waters along the Washington, Oregon, and California coastline as well as in the inland waters of 

Washington and southern British Columbia, Canada. They routinely use areas where Chinook salmon, 

their preferred prey source, have high densities, such as the mouth of the Columbia River and entrance 

to the Strait of Juan de Fuca. Southern Resident killer whales are present year-round, but their 

movements within the range are seasonal and pod specific. In the Offshore Area the K and L pods have a 

more expansive distribution down the U.S. West Coast in the cold season compared to J pod (refer to 

the Density TR for further details on pod-specific densities). In the Inland Waters, all pods are seen in 

Puget Sound during fall and winter when their prey source is the most concentrated. In the summer 

they are seen around the San Juan Islands and Haro Strait, in ŀƴ ŀǊŜŀ ŘǳōōŜŘ ǘƘŜƛǊ άǎǳƳƳŜǊ ŎƻǊŜ ŀǊŜŀ.έ 

The small and resident population parent BIA delineated for Southern Residents includes U.S. critical 

habitat, a portion of the Quinault Range Site that was excluded from critical habitat designation, and 

critical habitat designated by Canada in its waters. The core BIA consists of areas of intense use around 

the San Juan Islands and a coastal region extending from the mouth of the Strait of Juan de Fuca to 

northern Oregon. There has only been one sighting of Southern Residents in Southeast Alaska, so their 

presence in that region of the Study Area is considered rare. 

Despite their historic seasonal presence in the Inland Waters, recent analysis of their habitat use has 
reported a decline in their use of Puget Sound (Stewart et al., 2023). This change in distribution patterns 
is in response to reduced prey availability (Ettinger et al., 2022), one of the main stressors on the 
population. While Southern Residents are still expected to continue their seasonal use of the Inland 
Waters, to account for a potential shift to a year-round Offshore Area habitat use, effects on the 
Southern Resident stock were quantitatively analyzed in for two cases: the first analyzing effects to 
Southern Residents in both the Inshore Waters and Offshore Area as their current seasonal movements 
show (Table 2-33), and the second analyzing effects to Southern Residents in the Offshore Area year-
round to account for a future where Southern Residents only occupy this region of the NWTT Study Area 
(Table 2-34). Regardless of habitat use case, most estimated effects to the Southern Resident killer 
whales would occur in the Offshore Area during the cold season. In the case that the Southern Residents 
continue to seasonally occupy the Inland Waters, most effects in Inland Waters would be due to mid- to 
high-frequency sonar use in Unmanned Underwater Vehicle Testing in the Strait of Juan de Fuca. In the 
Offshore Area under both use cases, a large portion of effects would be due to Acoustic and 
Oceanographic Research (ONR), an activity that has a substantial increase in the number of sonar hours 
since the previous analysis, and anti-submarine warfare activities. Although Acoustic and Oceanographic 
Research (ONR) would not use sonars with high source levels, sonars could be used for multiple days 
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during each event. Most effects in both cases would be behavioral effects and some temporary auditory 
effects. No effects from explosive sources are expected to occur to this stock in either case.  

In the Offshore Area, Southern Residents may be present throughout the year and tend to stay near the 

shore, with tag data showing that animals present in the Offshore Area spend 75 percent of their time 

within 10 NM of the coast (Hanson et al., 2017), with the majority of time (77.7 percent) in waters less 

than 100 m depth and about half of their time in water depths less than 54 m. All explosive use during 

training in the Offshore Area would occur greater than 50 NM from shore as described above, and the 

ranges to effect would not extend into the nearshore waters where Southern Residents may be present. 

There are a limited number of explosive testing events (up to two explosive Mine Countermeasure and 

Neutralization Testing activities in the Offshore Area per year) that could occur closer to shore. To 

minimize potential overlap with Southern Residents, per the geographic mitigations described in Section 

1.3.6 (Explosives), this activity would be conducted to the maximum extent practical from July 1 through 

September 30 within 20 NM from shore. Outside of this period (from October 1 through June 30), a 

maximum of one event would occur annually. Within 12 NM from shore, in the Quinault Range Site, 50 

percent of bin E4 (>2.5-5 lb. NEW) explosives must occur at a distance greater than 4.6 NM from shore. 

This activity will not be conducted in the following areas: Olympic Coast National Marine Sanctuary 

Mitigation Area (year-round), Juan de Fuca Eddy Marine Species Mitigation Area (year-round), Stonewall 

and Heceta Banks Humpback Whale Mitigation Area (May 1 through November 30), and Point St. 

George Humpback Whale Mitigation Area (July 1 through November 30). 

Explosive use within the Inland Waters portion of the Study Area is also limited. A small number of low 

net explosive weight charges (bin E3 [>0.5-2.5 lb.] or less) would be used during Mine Countermeasure 

and Neutralization Testing activities at Crescent Harbor EOD Training Range and Hood Canal EOD 

Training Range (up to six events in Inland Waters per year). Southern Residents are rare in Hood Canal, 

although they have been sighted in waters near the Crescent Harbor EOD Range. The limited ranges to 

effect of these small explosives, combined with implementation of activity-based mitigation, means the 

potential for exposure is very low. In the unlikely event of Southern Residents coincident with either of 

these activities, activity-based mitigation has been designed to identify the presence of these easily 

identified animals prior to commencement of any explosive activities.  

On average, individuals estimated to occur in the Study Area could be affected less than once per year. 

No non-auditory injury is expected to occur from the Proposed Action. Temporary auditory effects from 

low-frequency sonar sources are not likely to cause disruption to communication behaviors, but effects 

from mid- to high-frequency sources could. Echolocation clicks and social calls are above the anticipated 

bandwidth of low-frequency sonar sources but would overlap mid- to high-frequency sonar ranges. The 

risk of auditory effects may be reduced through activity-based mitigation, as killer whales are highly 

sightable at the surface and are typically present in pods. 

Model-estimated effects for the current Proposed Action show increases in behavioral and temporary 

auditory effects due to sonar from the prior 2020 NWTT SEIS/OEIS due to changes in proposed activity, 

in addition to the refinements to the assessment of behavioral response and auditory effects described 

in Section 2.4.2 (Effects on Odontocetes). There have been no changes in density for the stock. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Killer whales are large, income-

breeding odontocetes with a slow pace of life, suggesting they would be more resilient to missed 

foraging opportunities due to acoustic disturbance, except during lactation. However, because the 
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Southern Resident killer whales are critically endangered, any impact to successful foraging 

opportunities could impact an individual and thus the population. In addition to the threats of vessel 

noise and traffic in their environment, the main threats identified for this specific group of killer whales 

include decreased prey availability, leading to malnutrition, and exposure to high levels of contaminants. 

Because Southern Resident killer whales in the Study Area are residential to this region, the risk of 

repeated exposures to individuals is likely similar within the population as animals move throughout 

their range and across all life stages. While no significant effects are estimated to occur to this 

population from the Proposed Action, dǳŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŜǎΩ ƭƻƴƎŜǊ ƎŜƴŜǊŀǘƛƻƴ ǘƛƳŜǎΣ ǘƘƛǎ ǇƻǇǳƭŀǘƛƻƴ 

would require more time to recover if significantly affected. 

Critical Habitat 

The critical habitat designated by NMFS for Southern Resident killer whales includes the Inland Waters 

of Washington, specifically the waters around the San Juan Islands (i.e., their ά/ƻǊŜ {ǳƳƳŜǊ !ǊŜŀέ in 

Haro Strait), Puget Sound, and the Strait of Juan de Fuca (71 Federal Register 69054), with the exception 

of Hood Canal and where water depth is less than 20 ft. Eighteen sites7 owned or controlled by the 

Department of War (DOW) are excluded from this critical habitat designation, including Navy 

installations within Puget Sound. Additional critical habitat was established off the U.S. West Coast from 

the 20 ft. depth contour to the 656 ft. depth contour, ranging from the U.S./Canadian border down to 

central California (86 Federal Register 41668). The exception to the coastal critical habitat designation is 

the Quinault Range Site off the coast of northern Washington. A map of this critical habitat can be found 

in Section 4 (Marine Mammals) of the Biological Resources Background Information TR. 

Sound or energy from sonars, vessels, aircraft, weapons and explosives during training and testing 

activities could overlap this designated critical habitat. Non-explosive impulsive sources would be used 

greater than 50 NM off the coast of Oregon and would not overlap critical habitat. Effects on the three 

essential features identified for the conservation of the Southern Resident stock are discussed below.  

Essential feature 1: water quality to support growth and development. 

Sound would not have a plausible route to affect the physical nature of water quality as defined under 

critical habitat; thus, the first essential feature would not be affected by any noise-producing stressor. 

Essential feature 2: prey species of sufficient quantity, quality, and availability to support individual 

growth, reproduction, and development, as well as overall population growth. 

¶ Sonar: Southern Resident killer whales prey primarily on Chinook salmon in the Inland Waters 
portion of the Study Area during a subset of the year (summer/spring), in addition to other 

 

 

7 As provided in the final rule establishing the critical habitat for Southern Resident killer whales, the designated critical habitat 

does not include the following 18 areas owned or controlled by the Department of Defense, or designated for its use, in the State 

of Washington, including shoreline, nearshore areas around structures such as docks and piers, and marine areas: (1) Naval 

Undersea Warfare Center, Keyport; (2) Naval Ordnance Center, Port Hadlock (Indian Island); (3) Naval Fuel Depot, Manchester; 

(4) Naval Air Station, Whidbey Island; (5) Naval Station Everett; (6) Naval Hospital Bremerton; (7) Fort Lewis (Army); (8) Pier 23 

(Army); (9) Puget Sound Naval Ship Yard; (10) Strait of Juan de Fuca naval air-to-surface weapon range, restricted area; (11) Strait 

of Juan de Fuca and Whidbey Island naval restricted areas; (12) Admiralty Inlet naval restricted area; (13) Port Gardner Naval 

Base restricted area; (14) Port Orchard Passage naval restricted area; (15) Sinclair Inlet naval restricted area; (16) Carr Inlet naval 

restricted area; (17) Port Townsend/Indian Island/Walan Point naval restricted area; and (18) Crescent Harbor Explosive 

Ordnance Units Training Area. 
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salmonids and fish species. The prey preferences of Southern Resident killer whales in the 
Offshore Area and during other times of the year are less understood, but are known to include 
halibut, herring, sardine, rockfish, sablefish, lingcod, and dover sole (Ford et al., 2017; Ford et 
al., 2009; Ford et al., 2016; Hanson et al., 2010). The portion of these other prey items that 
make up their diet throughout the year is currently unknown and likely correlated with 
migration timing of different salmonid populations (National Marine Fisheries Service, 2019f). As 
described in Section 4.1.1 (Effects from Sonar and Other Transducers), non-impulsive sound 
sources, such as sonar, are not known to cause direct injury or mortality to fish under conditions 
that would be found in the wild (Halvorsen et al., 2012c; Kane et al., 2010; Popper et al., 2007). 
Sonars with frequencies below 2 kHz in the hearing range of salmonids are typically used in the 
Offshore Area, with limited usage in the Inland Waters. Although hearing specialists (i.e., herring 
and sardines) may detect some mid- and high-frequency systems used in this portion of the 
Study Area, these sources are outside of the range of best auditory sensitivity. Rather, the use of 
sonar and other transducers throughout the Study Area would only result in brief behavioral 
responses, or no response (Sivle et al., 2015; Sivle et al., 2012), and thus would not reduce the 
overall quality, quantity or abundance of available prey items within critical habitat. 
Additionally, use of sonars would not chronically elevate background noise causing a reduction 
in foraging space in critical habitat. Brief periods of masking due to spatially and temporally 
isolated exposures are accounted for in behavioral disturbances as explained in Criteria and 
Thresholds for U.S. Navy Acoustic and Explosive Effects Analysis (Phase IV) (U.S. Department of 
the Navy, 2025). 

¶ Other stressors (vessel noise, aircraft noise, and weapons noise): Although vessel noise, aircraft 
noise, and weapons noise may elicit a brief response from individual prey species, noise from 
these stressors presents no plausible route to reduce the quantity, quality or availability of prey 
species. The minor, infrequent contribution of Navy and USCG vessel noise to background noise 
would not chronically reduce effective foraging echolocation space in critical habitat. 

¶ Explosives: Explosives are the only stressor that could kill or injure prey species. Other potential 
impacts from exposure to explosions include, TTS, physiological stress, and behavioral reactions. 
Although the ranges to these effects would be considerably larger than the range to mortality, 
these impacts would not be anticipated to reduce the overall availability and quantity of prey 
species from critical habitat. Nor would any non-lethal temporary or isolated effects to prey 
items be expected to reduce the quality of prey in terms of nutritional content. 
 
Inland Waters: No testing activities with explosives would occur in Inland Waters. Only explosive 
stressors during training events at Crescent Harbor EOD Training Range would overlap Southern 
Resident DPS designated critical habitat in the Inland Waters, as this training range is located 
outside of but adjacent to the Puget Sound portion of critical habitat (note that the other EOD 
training range in Inland Waters is in Hood Canal and is not proximate to designated critical 
habitat). In the Inland Waters, Southern Residents prey primarily on Chinook salmon, in addition 
to other salmonids and fish species. Use of explosives may kill or injure these prey species if they 
are present near these small explosives. The range to fish mortality would not extend into the 
designated critical habitat next to the Crescent Harbor EOD Training Range. The results of 
hydroacoustic monitoring at the Crescent Harbor EOD Training Range suggest that pressure 
levels would not typically exceed fish injury thresholds in adjacent critical habitat. Per Section 
4.4.3 (Range to Effects for Explosives) in the Fishes section, the median range to fish mortality 
due to bin E3 (>0.5-2.5 lb. NEW), the largest explosive proposed in the Inland Waters, is 76 m. 
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Over multiple years (2002ς2018) of monitoring EOD underwater detonations, most observed 
mortalities were Pacific herring, which comprise only 0.75 percent of the Southern resident 
killer whale diet. There have been no observed mortalities of Pacific salmonids. The Navy would 
minimize the potential for injurious exposures to prey species at the Crescent Harbor EOD 
Training Range by conducting explosive activities at least 1,000 m from the closest point of land 
to avoid or reduce impacts on fish (e.g., juvenile Chinook salmon) in nearshore habitat areas. 
 
Offshore Area: All training involving the use of in-water explosives would occur greater than 50 
NM from shore and would not overlap critical habitat. All testing involving explosives would 
occur greater than 50 NM from shore in the Offshore Area and would not overlap critical 
habitat, except explosive Mine Countermeasure and Neutralization Testing. Mine 
Countermeasure and Neutralization Testing would be conducted greater than 12 NM from shore 
off Oregon and Washington when this activity occurs outside of the Quinault Range Site. While 
this activity would also occur at the Quinault Range Site, the Quinault Range with a 10-km buffer 
was excluded from critical habitat designation for national security purposes. Mine 
Countermeasure and Neutralization Testing activities with explosives (bin E4 [>2.5-5 lb. NEW]) 
would occur greater than 12 NM from shore, typically in water depths shallower than 1,000 ft. 

Prey species, including Chinook and other salmonids, that are present near an explosion during 

Mine Countermeasure and Neutralization Testing may be killed. As shown in Section 4.4.3 

(Range to Effects for Explosives), the median range to fish mortality for bin E4 below the surface 

is 147 m. Fish that are killed within the critical habitat would no longer be available as prey 

items.  

Overall, the overlap of explosive energy with presence of Southern Resident prey species would 

be very low due to the limited number of these activities. This would result in a minimal change 

in the overall quantity and availability of prey items within the habitat as a whole. Although 

some individual prey items may be killed, the effect on overall quantity, quality, and availability 

of prey items would be minimal compared to the millions of salmon are harvested each year in 

commercial and recreational fisheries. In addition, contemporary abundances of Chinook 

salmon in the Pacific Northwest and California have been greatly reduced from historic 

abundances (Fisheries and Oceans Canada, 2018; Murray et al., 2019; Ward et al., 2013). Taking 

into consideration this information, scientific panels reviewed the potential for reductions in 

Chinook salmon harvest to increase prey availability for Southern Resident killer whales and 

determined that the long-term benefits to Southern Resident killer whales from such reductions 

ǿƻǳƭŘ ǘƻ ōŜ ƳƛƴƛƳŀƭΣ ǎƳŀƭƭΣ ƻǊ άƻǾŜǊǿƘŜƭƳƛƴƎƭȅ ƭƻǿέ (Hilborn et al., 2012; Trites & Rosen, 

2018). The potential magnitude of mortality of prey items due to these activities would be minor 

in relationship to the quantity, quality, or overall prey availability to support individual growth, 

reproduction, and development, as well as overall population growth within the critical habitat. 

Essential feature 3: passage conditions to allow for migration, resting, and foraging.  

¶ Sonar: Use of sonars would be transient or temporary during training activities, thus would not 
obstruct waterways or create a barrier. Additionally, the mitigation areas described above 
would limit the use of the most powerful sonar sources throughout critical habitat.  

¶ Vessel Noise: Activity-based mitigations are designed to limit the potential for vessel 
interactions to disturb the Southern Resident DPS, and infrequent and transient noise from Navy 
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and USCG vessels would not obstruct waterways or impact the conservation function of passage 
conditions to allow for migration, resting, and foraging in designated critical habitat.  

¶ Weapon Noise: Since weapon noise would be short in duration and would be generated a very 
limited number of times within any year, there would be no plausible route to obstruct 
waterways or impact the conservation function of passage conditions to allow for migration, 
resting, and foraging in designated critical habitat.  

¶ Aircraft Noise: There would be no plausible route to obstruct waterways or impact the 
conservation function of passage conditions to allow for migration, resting, and foraging in 
designated critical habitat from aircraft noise. 

¶ Explosives: Since sound and energy from these explosions would be short in duration and would 
occur a very limited number of times within any year in critical habitat, there would be no 
plausible route to obstruct waterways or impact the conservation function of passage conditions 
to allow for migration, resting, and foraging in designated critical habitat. 

Table 2-33: Estimated Effects on the Eastern North Pacific Southern Resident Stock of Killer 

Whales over a Maximum Year of Proposed Activities (Offshore Area and Inshore Waters) 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 33 5 0 - - 
Sonar Navy Training 2 1 - - - 
Sonar USCG Training 1 0 - - - 

Maximum Annual Total 36 6 0 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

74 0.57 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 29% 19% 
Cold 44% 8% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Unmanned Underwater Vehicle Testing Navy Testing 29% 
Acoustic and Oceanographic Research Navy Testing 27% 
At-Sea Sonar Testing Navy Testing 21% 
Torpedo (Non-Explosive) Testing Navy Testing 8% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

Critical Habitats Coastal Washington Northern Oregon Inshore (All) 1 - - - - 
Critical Habitats Coastal Washington Northern Oregon Offshore (All) 9 0 - - - 
Critical Habitats Puget Sound (All) 2 1 0 - - 
Critical Habitats Strait of Juan de Fuca (All) 5 2 - - - 
S-BIA-C SRKW Core (All) 13 2 - - - 
S-BIA-P SRKW Parent (All) 30 6 0 - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260813 
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Table 2-34: Estimated Effects on the Eastern North Pacific Southern Resident Stock of Killer 

Whales over a Maximum Year of Proposed Activities (Offshore Area Only) 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 44 5 - - - 
Sonar Navy Training 0 - - - - 
Sonar USCG Training (1) 0 - - - 

Maximum Annual Total 45 5 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

74 0.68 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 33% 
Cold 67% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 37% 
At-Sea Sonar Testing Navy Testing 30% 
Torpedo (Non-Explosive) Testing Navy Testing 12% 
Unmanned Underwater Vehicle Testing Navy Testing 12% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

Critical Habitats Coastal Washington Northern Oregon Inshore (All) 2 - - - - 
Critical Habitats Coastal Washington Northern Oregon Offshore (All) 14 0 - - - 
S-BIA-C SRKW Core (All) 18 3 - - - 
S-BIA-P SRKW Parent (All) 35 5 - - - 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
version.20260813 

2.4.2.6.2 Non-ESA-listed  Killer Whales ( Eastern North Pacific Alaska Resident Stock, 
Eastern North Pacific Northern Resident  Stock , West Coast Transient  Stock , 
Eastern North Pacific Offshore Stock ) 

The four stocks of non-ESA listed killer whales within the Study Area include the ENP Alaska Resident 

stock, the ENP Northern Resident stock, the West Coast Transient stock, and the ENP Offshore stock. 

Each stock of killer whales has specific dietary preferences and ranges around the North Pacific and 

NWTT Study Area. In the Offshore Area, the Northern Resident, Offshore, and West Coast Transient 

killer whale stocks are present year-round but maintain specific geographic and seasonal patterns. The 

Northern Residents and West Coast Transients are also expected to be present in the Inland Waters of 

the Study Area. In Southeast Alaska, the Offshore, West Coast Transient, and Alaska Resident killer 

whales have been documented, with the Alaska Residents most commonly and predictably found 

throughout the Alaskan inland waters from spring to fall. West Coast Transient killer whales have been 

present in Southeast Alaska waters but are considered rare in the South Alaska portion of the Study 

Area.  

All stocks of non-ESA listed killer whales are not expected to be affected by, or have negligible effects 

from, explosive activity. Effects to the Alaska Resident stock would occur in Southeast Alaska and be due 

to mid-frequency sonar used in Acoustic Component Testing. Most effects would be behavioral and 

temporary auditory effects, with a negligible amount of auditory injury from exposure. On average, 
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individual Alaska Residents estimated to occur in the Southeast Alaska portion of the NWTT Study Area 

could be affected less than once per year. Effects to the Northern Resident stock of killer whales would 

occur in the Offshore Area and primarily be due to low- to high-frequency sonar used in anti-submarine 

warfare activities. Most effects would be behavioral and temporary auditory effects, with a negligible 

amount of auditory injury from exposure. On average, individual Northern Residents in the NWTT Study 

Area could be affected less than once per year. Effects on the West Coast Transient stock would mainly 

occur in the Inland Waters and be due to mid- to high-frequency sonar used in Unmanned Underwater 

Vehicle Testing. Most effects would be behavioral and temporary auditory effects, with a limited 

amount of auditory injury from exposure. On average, individual West Coast Transient killer whales 

estimated to occur in the NWTT Study Area could be affected less than once per year. Effects to the 

Offshore stock of killer whales would occur in the Offshore Area and primarily be due to anti-submarine 

warfare training activities. Most effects would be behavioral and temporary auditory effects, with no 

auditory injury estimated to occur from exposure. On average, individual Offshore killer whales 

estimated to occur in the Offshore Area of the NWTT Study Area could be affected less than once per 

year. The risk of auditory effects may be reduced through activity-based mitigation, as killer whales are 

highly sightable at the surface and are typically present in pods. 

Model-estimated effects for the current Proposed Action show an increase in overall take for the West 

Coast Transient stock, and an overall decrease in take for the Offshore stock compared to the prior 2020 

NWTT SEIS/OEIS analysis. The number of effects to the Alaska stock are similar. The increase in 

estimated auditory effects and the relative decrease in behavioral effects is consistent with the 

refinements to the assessment of behavioral response functions and auditory effects described in 

Section 2.4.2 (Effects on Odontocetes). Combined densities in the Offshore Area for the West Coast 

Transient stock and the Offshore stock are similar to the killer whale density in the Offshore Area in the 

prior analysis. Density for the West Coast Transient killer whales within the Inland Waters increased 

from the prior analysis, increasing estimated effects for that portion of the Study Area. Alaska Resident 

densities in Southeast Alaska also generally increased from previous analysis, however their modeled 

effects are likely influenced by both the changes in behavioral and auditory criteria described in Section 

2.4.2 (Effects on Odontocetes) and less Navy activity proposed for the SEAFAC area. A density estimate 

specific to Northern Residents increased estimated impacts to this stock compared to the prior analysis, 

in which Northern Residents were assumed to be a small portion of the Offshore Area killer whale 

density estimate. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Killer whales are large, income-

breeding odontocetes with a slow pace of life, suggesting they are less resilient to missed foraging 

opportunities due to acoustic disturbance, especially during lactation. Temporary auditory effects from 

low to high-frequency sources have the potential to cause disruption to communication behaviors. Killer 

whale social calls are in the mid-frequency range, while their echolocation click emissions occur at much 

higher frequencies. Echolocation clicks may be above the anticipated bandwidth of the mid-frequency 

and hull-mounted sonars; however, the high-frequency sonar emissions have the potential to mask 

returning echoes or overlap with the some of the click emission itself, influencing a killer whaleΩs 

navigation and foraging. Social calls have the potential to be temporarily masked from hull-mounted and 

low to mid-frequency sources as well. Because killer whales in the Study Area are residential-nomadic to 

the region, the risk of repeated exposures to individuals is likely similar within the population as animals 

move throughout their range and across all life stages. While no significant effects are estimated to 
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occur to these populations ŦǊƻƳ ǘƘŜ tǊƻǇƻǎŜŘ !ŎǘƛƻƴΣ ŘǳŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŜǎΩ ƭƻƴƎŜǊ ƎŜƴŜǊŀǘƛƻƴ ǘƛƳŜǎΣ ǘƘƛǎ 

population would require more time to recover if significantly affected. 

Several predicted instances of disturbance over a year are unlikely to have any long-term consequences 

for individuals, although individuals who suffer an auditory injury would experience energetic costs. 

Based on the above analysis, long-term consequences to these populations of killer whales are unlikely. 

 Table 2-35: Estimated Effects on the Eastern North Pacific Alaska Resident Stock of Killer 

Whales over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 12 15 0 - - 
Sonar Navy Training - - - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 12 15 0 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

1,920 0.01 0.00 

 Percent of Total Effects 
Season SEAFAC 

Warm 23% 
Cold 77% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic Component Testing Navy Testing 63% 
Submarine Sonar Testing/Maintenance Navy Testing 33% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-36: Estimated Effects on the Eastern North Pacific Northern Resident Stock of Killer 

Whales over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 47 11 0 - - 
Sonar Navy Training 5 (1) - - - 
Sonar USCG Training 0 - - - - 

Maximum Annual Total 52 12 0 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

302 0.21 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 32% 
Cold 67% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

At-Sea Sonar Testing Navy Testing 38% 
Torpedo (Non-Explosive) Testing Navy Testing 21% 
Unmanned Underwater Vehicle Testing Navy Testing 13% 
Acoustic and Oceanographic Research Navy Testing 7% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 6% 
Mine Detection and Classification Testing (NAVSEA) Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-37: Estimated Effects on the West Coast Transient Stock of Killer Whales over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 209 107 0 - - 
Sonar Navy Training 31 34 (1) - - 
Sonar USCG Training 1 0 - - - 

Maximum Annual Total 241 141 1 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

466 0.82 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters SEAFAC 

Warm 11% 26% 0% 
Cold 18% 44% 1% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Unmanned Underwater Vehicle Testing Navy Testing 52% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 11% 
Acoustic and Oceanographic Research Navy Testing 6% 
Torpedo (Non-Explosive) Testing Navy Testing 6% 
Post Refit Sea Trial Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-38: Estimated Effects on the Eastern North Pacific Offshore Stock of Killer Whales 

over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 32 4 - - - 
Sonar Navy Training 30 31 - - - 
Sonar USCG Training 0 - - - - 

Maximum Annual Total 62 35 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

300 0.32 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 25% 
Cold 75% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 43% 
Acoustic and Oceanographic Research Navy Testing 11% 
Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 9% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 8% 
Undersea Warfare Testing Navy Testing 7% 
At-Sea Sonar Testing Navy Testing 7% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.7 Common Bottlenose Dolphin ( Tursiops truncatus ) 

Bottlenose dolphins are in the HF cetacean hearing group and the Odontocete behavioral group. There 

are seven NMFS-managed stocks in the North Pacific but only one present in the NWTT Study Area - the 

California/Oregon/Washington Offshore stock. They are typically found in coastal and continental shelf 

waters of tropical and temperate regions. This stock of dolphins is found in deeper waters throughout 

the Southern California Bight. These dolphins are not routinely present off the coasts of Oregon and 

Washington and are predicted to have low densities north of 40°N, except for warm-water events in 

which they are sighted at a higher frequency. Therefore, they are expected to be in the Offshore Area 

NWTT Study Area. They are considered extralimital in the Inland Waters and are not known to be 

present in Southeast Alaska. Model predicted effects are presented in the table below.  

Most estimated effects to the California/Oregon/Washington stock of bottlenose dolphins would occur 

during the warm season and would be due to low- to mid-frequency sonar from Acoustic and 

Oceanographic Research (ONR), an activity that has a substantial increase in the number of sonar hours 

since the previous analysis. Most effects would be behavioral effects. A limited amount of temporary 

auditory effects is estimated to occur. No effects from explosive sources are expected to occur to this 

stock. On average, there is a negligible risk of repeated impacts on individuals. There are no predicted 

auditory or non-auditory injury effects. Temporary auditory effects from low- to mid-frequency sources 

have the potential to cause disruption to communication behaviors. While echolocation clicks are higher 

in frequency, the mid-frequency sonar sources could overlap with click emissions and mask returning 

echoes, potentially ƛƳǇŀŎǘƛƴƎ ǘƘŜ ŘƻƭǇƘƛƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ ƴŀǾƛƎŀǘŜ ŀƴŘ ŦƻǊŀƎŜ ǿƘƛƭŜ ǘƘŜ ǎƻƴŀǊ ƛǎ 

operating. Additionally, the bandwidth of these sonar emissions overlaps those of dolphin social 

whistles and could therefore temporarily mask those communications. Low duty-cycles and the 

transient nature of the sonar source could alleviate any masking. The risk of auditory effects may be 

reduced through activity-based mitigation, as common bottlenose dolphins are highly sightable at the 

surface and are typically present in pods. 

Model-estimated effects for the current Proposed Action show a slight increase in behavioral and 

temporary auditory effects due to sonar from the prior 2020 NWTT SEIS/OEIS, which could be due to 

several reasons. In addition to the refinements to the assessment of auditory effects and behavioral 

response function for odontocetes described in Section 2.4.2 (Effects on Odontocetes), there have been 

increases in the estimated density for bottlenose dolphins for the warm season in the Offshore Area.  

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Bottlenose dolphins are small to 

medium, income-breeding odontocetes with a medium pace of life, suggesting they would be 

moderately resilient to missed foraging opportunities due to acoustic disturbance, except during 

lactation. However, because the California/Oregon/Washington stock of bottlenose dolphins are known 

to have lower densities in this region except for times of warm-water events like in an El Niño year, any 

modeled effects to this stock are low and would not result in long-term consequences to individuals or 

the population. Because bottlenose dolphins in the Study Area are nomadic to this region, the risk of 

repeated exposures to individuals is likely similar within the population as animals move throughout this 

portion their range and across all life stages, especially in summer and fall. While no significant effects 

are estimated to occur to this population from the Proposed Action, dǳŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŜǎΩ ƭƻƴƎŜǊ 

generation times, this population would require more time to recover if significantly affected. 
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Several predicted instances of disturbance over a year are unlikely to have any long-term consequences 

for individuals. Most effects on this stock of bottlenose dolphins are behavioral effects. Based on the 

above analysis, long-term consequences to this population of bottlenose dolphins are unlikely. 

Table 2-39: Estimated Effects on the California/Oregon/Washington Stock of Common 

Bottlenose Dolphins over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 8 0 - - - 
Sonar Navy Training 2 (1) - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 10 1 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

3,477 0.00 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 94% 
Cold 6% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 53% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 16% 
Undersea Warfare Testing Navy Testing 14% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.8 Northern Right  Whale Dolphin  (Lissodelphis borealis ) 

Northern right whale dolphins are in the HF cetacean hearing group and the Odontocete behavioral 

group. There is one NMFS-managed stock of northern right whale dolphins in the U.S. North Pacific: the 

California/Oregon/Washington stock. Northern right whale dolphins are very common in the NWTT 

Offshore Area year-round but display seasonal movement patterns with a preference for staying in cool-

temperate and subarctic waters. Therefore, the highest abundance of northern right whale dolphins in 

the Offshore Area is in the cold season (winter to spring). Sightings of northern right whale dolphins in 

the NWTT Inland Waters are considered rare, and they are not expected to occur in Southeast Alaska. 

Model-predicted effects are presented in the table below. 

Most potential effects to the California/Oregon/Washington stock of northern right whale dolphins 

would occur during the cold season and be due to hull-mounted sonar used during anti-submarine 

warfare tracking activities. Most effects would be behavioral and temporary auditory effects. Auditory 

injury from sonar activities is modeled to occur. A limited amount of behavioral, auditory, and auditory 

injury is anticipated from explosive activities as well. On average, individuals estimated to occur in the 

Study Area could be affected less than once per year. The average individual risk of injury is negligible. 

Temporary and permanent auditory effects from anti-submarine warfare activities are not likely to 

cause any disruption to communication behaviors. Northern right whale dolphin echolocation clicks and 

burst pulses occur at frequencies much higher than the nominal frequency of hull-mounted sonar 

(Rankin et al., 2007), therefore these dolphins are expected to be able to maintain communication and 

foraging capabilities. 

Model-estimated effects for the current Proposed Action show a significant increase in behavioral and 

auditory effects due to sonar from the prior 2020 NWTT SEIS/OEIS, which could be due to several 

reasons. In addition to the refinements to the assessment of auditory effects described in Section 2.4.2 

(Effects on Odontocetes), there have been increases in the estimated density for northern right whale 

dolphins across all seasons compared to the prior analysis.   

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. As income breeders with a small 

body and a medium pace of life, northern right whale dolphins may have some resilience to missed 

foraging opportunities due to acoustic disturbance, except during lactation. Because the 

California/Oregon/Washington stock is nomadic, the risk of repeated exposures to individuals is likely 

similar within the population as animals move throughout their range and across all life stages. Recent 

data suggests that this species has shifted their habitat range to the north, most likely to stay within 

their preferred cooler waters and to follow their prey distribution. Risks of effects would be higher 

during the winter and spring seasons due to higher expected abundances within the Offshore Study 

Area. While no significant effects are estimated to occur to this population from the Proposed Action, 

ŘǳŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŜǎΩ ƭƻƴƎŜǊ ƎŜƴŜǊŀǘƛƻƴ ǘƛƳŜǎΣ ǘƘƛǎ ǇƻǇǳƭŀǘƛƻƴ ǿƻǳƭŘ ǊŜǉǳƛǊŜ ƳƻǊŜ ǘƛƳŜ ǘƻ ǊŜŎƻǾŜǊ ƛŦ 

significantly affected. The risk of auditory effects may be reduced through activity-based mitigation, as 

northern right whale dolphins are highly sightable when present in the area while traveling in large 

social pods of up to 200 individuals. 

Several predicted instances of disturbance over a year are unlikely to have any long-term consequences 

for individuals, although individuals that experience auditory injury may incur energetic costs. Based on 

the above analysis, long-term consequences to the California/Oregon/Washington stock of northern 

right whale dolphins are unlikely. 
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Table 2-40: Estimated Effects on the California/Oregon/Washington Stock of Northern Right 

Whale Dolphin over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 1 (1) 0 - - 
Explosive Navy Training 3 2 1 0 - 
Explosive USCG Training (1) 0 0 - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 11,321 1,085 (1) - - 
Sonar Navy Training 23,611 27,857 7 - - 
Sonar USCG Training 10 0 - - - 

Maximum Annual Total 34,947 28,945 9 0 - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

185,566 0.34 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 10% 
Cold 90% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 58% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 13% 
Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 6% 
Undersea Warfare Testing Navy Testing 6% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.9 Pacific White -Sided  Dolphin ( Aethalodelphis  obliquidens ) 

Pacific white-sided dolphins are in the HF cetacean hearing group and the Odontocete behavioral group. 

There are two NMFS-managed stocks within the NWTT Study Area, the California/Oregon/Washington 

stock and the North Pacific stock. They have a wide distribution in cold temperate waters, ranging from 

offshore oceanic waters to the Inland Waters of Washington in the warm season (specifically, the 

California/Oregon/Washington stock in the Strait of Juan de Fuca) and Alaska (specifically, the North 

Pacific stock). They are expected to be in the Offshore Area of the NWTT Study Area year-round. North 

of the U.S. EEZ dolphins are assumed to be North Pacific stock members for this analysis. Dolphins 

within the California/Oregon/Washington stock exhibit seasonal north-south movements and two 

forms, northern and southern, have been identified. Both forms, visually identical but genetically 

distinct, are present off the coast of California in the cold season before either shifting northward 

towards Washington in late spring to summer, or southward to Baja California, Mexico. Geographic 

boundaries for the two forms are not well understood; therefore, both are managed within the 

California/Oregon/Washington stock. Pacific white-sided dolphins within the North Pacific stock range 

across the North Pacific: from the Canadian coast, through the Gulf of Alaska and Aleutian Islands, to 

Japan. Data is lacking for determining if any of the California/Oregon/Washington stockΩǎ northern form 

also utilize the North Pacific stock range. Model-predicted effects are presented in the tables below. 

Most potential effects to both stocks of Pacific white-sided dolphins would occur Offshore in the cold 

season and be due to mid- to high-frequency and hull-mounted sonar from anti-submarine warfare 

activities. A limited number of estimated auditory injuries is also present for the 

California/Oregon/Washington stock, primarily from mid to high-frequency and hull-mounted sonar 

activities used in At-Sea Sonar Testing in the Offshore Area. There is a limited number of estimated 

auditory injuries for the North Pacific stock. A limited number of effects from explosive activities are also 

estimated for the California/Oregon/Washington stock including a negligible amount of non-auditory 

injury in the Offshore Area from Large Caliber Gunnery Exercises and Mine Countermeasure and 

Neutralization Testing activities.  

On average, individuals from both stocks could be affected less than once per year. Most of these 

effects would be temporary auditory and behavioral effects due to sonar. The average individual risk of 

injury for both stocks is negligible. Temporary auditory effects from mid to high-frequency sources have 

the potential to cause disruption to communication behaviors. Echolocation clicks are much higher in 

frequency than the nominal frequency band of hull-mounted sonar, but high-frequency components of 

other sonar sources used in anti-submarine warfare activities could mask returning echoes, potentially 

impacting the ŘƻƭǇƘƛƴΩǎ ŀōƛƭƛǘȅ to successfully navigate and forage while the sonar is operating. 

Additionally, the bandwidth of these sonar emissions overlaps those of dolphin social whistles and could 

therefore temporarily mask those communications. Low duty-cycles and the transient nature of the 

sonar source could alleviate any masking. The risk of auditory effects may be reduced through activity-

based mitigation, as Pacific white-sided dolphins are known to travel in large, mixed-species groups and 

have relatively high sightability when at the surface and are typically present in large groups. 

Model-estimated effects for the current Proposed Action show a decrease in behavioral effects and an 

increase in auditory effects due to sonar for the California/Oregon/Washington stock compared to the 

prior 2020 NWTT SEIS/OEIS, which could be due several reasons. The increase in estimated auditory 

effects and the relative decrease in behavioral effects is consistent with the refinements to the analysis 

described in Section 2.4.2 (Effects on Odontocetes). There have been increases in the estimated density 

for Pacific white-sided dolphins across all seasons compared to the prior analysis. While an increase in 
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density increases the number of effects, the modeled results are consistent with the behavioral and 

auditory effects criteria changes discussed above. Model-predicted effects for the North Pacific stock for 

the current Proposed Action show an overall increase in effects for both behavioral and auditory effects 

from sonar exposure. While there have been increases in the estimated density for Pacific white-sided 

dolphins across all seasons in the Offshore Area compared to the prior analysis, there was no change in 

the densities in Southeast Alaska where the North Pacific stock is more likely to be. The expanded 

northward extent of the density models in the Offshore Area includes areas off Canada where Pacific 

white-sided dolphins are assumed to be in the North Pacific stock; thus, the increase in effects on the 

North Pacific stock in the Offshore Area shown here are actually due to more appropriately apportioning 

effects between the two stocks, compared to the prior analysis which assumed activities in the Offshore 

Area would only affect the California/Oregon/Washington stock. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Pacific white-sided dolphins are 

income breeders with a small body and medium pace of life, suggesting they are moderately resilient to 

missed foraging opportunities due to acoustic disturbance, except during lactation. This nomadic 

population seasonally moves within the range, with higher densities in the warm season (late spring to 

fall). Therefore, the risk of repeated exposures to individuals is likely similar within the population as 

animals move throughout their range and across all life stages. While no significant effects are estimated 

to occur to these populations from the Proposed Action, dǳŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŜǎΩ ƭƻƴƎŜǊ ƎŜƴŜǊŀǘƛƻƴ ǘƛƳŜΣ ǘƘƛǎ 

population would require more time to recover if significantly affected.  

Several predicted instances of behavioral and auditory effects are unlikely to result in any long-term 

consequences for individuals, although individuals who suffer an auditory or non-auditory injury may 

experience minor energetic costs. Based on the above analysis, long-term consequences to this 

population of Pacific white-sided dolphins are unlikely.  
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Table 2-41: Estimated Effects on the North Pacific Stock of Pacific White-Sided Dolphins over 

a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training 0 - - - - 
Explosive USCG Training - - 0 - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 409 216 2 - - 
Sonar Navy Training 1,309 834 (1) - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 1,718 1,050 3 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

26,880 0.10 0.00 

 Percent of Total Effects 
Season Offshore SEAFAC 

Warm 26% 0% 
Cold 69% 5% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 48% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 17% 
At-Sea Sonar Testing Navy Testing 11% 
Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 8% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-42: Estimated Effects on the California/ Oregon/ Washington Stock of Pacific White-

Sided Dolphins over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 1 (1) 0 0 - 
Explosive Navy Training 0 - 0 - - 
Explosive USCG Training 0 0 0 0 - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 6,460 656 (1) - - 
Sonar Navy Training 3,729 3,587 (1) - - 
Sonar USCG Training 5 0 - - - 

Maximum Annual Total 10,195 4,244 2 0 - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

34,999 0.41 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 32% 
Cold 67% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 37% 
Acoustic and Oceanographic Research Navy Testing 17% 
At-Sea Sonar Testing Navy Testing 8% 
Torpedo (Non-Explosive) Testing Navy Testing 8% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 7% 
Undersea Warfare Testing Navy Testing 6% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.10 Rissoôs Dolphin  (Grampus griseus ) 

wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ ŀǊŜ ƛƴ ǘƘŜ IC ŎŜǘŀŎŜŀƴ ƘŜŀǊƛƴƎ ƎǊƻǳǇ ŀƴŘ ǘƘŜ hŘƻƴǘƻŎŜǘŜ ōŜƘŀǾƛƻǊŀƭ ƎǊƻǳǇΦ The NMFS-

managed California/Oregon/²ŀǎƘƛƴƎǘƻƴ ǎǘƻŎƪ ƻŦ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ ƛǎ expected to be present within 

Offshore Area of the NWTT Study Area year-round either along the continental shelf or in deep offshore 

waters, with high densities observed during the warm months (summer and fall). They are considered 

rare within the Inland Waters of WashingtonΣ ŀǎ wƛǎǎƻΩǎ dolphins typically prefer waters with steep 

bottom topography with average depths of 100-1,000 m. wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ are not expected to be in 

Southeast Alaska. Model-predicted effects are presented in the table below. 

Most potential effects ǘƻ ǘƘŜ /ŀƭƛŦƻǊƴƛŀκhǊŜƎƻƴκ²ŀǎƘƛƴƎǘƻƴ ǎǘƻŎƪ ƻŦ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ would occur 

during the cold season and would be due to anti-submarine warfare activities. Most effects from sonar 

are behavioral and temporary auditory effects. Auditory injury from sonar activity is limited. Effects from 

explosive activity are also limited, and a negligible amount of predicted auditory injury is estimated to 

occur. On average, individuals estimated to occur in the Study Area could be affected less than once per 

year. The average individual risk of injury is negligible. Temporary auditory effects from mid to high-

frequency and hull-mounted sources have the potential to cause disruption to communication 

behaviors. Echolocation clicks are much higher in frequency than the nominal frequency band of hull-

mounted sources from anti-submarine warfare activities and low-frequency sonar from Acoustic and 

Oceanographic Research, but mid to high-frequency components of other sonar sources used in these 

activities could mask returning echoes, potentially ƛƳǇŀŎǘƛƴƎ ǘƘŜ ŘƻƭǇƘƛƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ 

navigate and forage while the sonar is operating. Additionally, the bandwidth of these sonar emissions 

ƻǾŜǊƭŀǇǎ ǘƘƻǎŜ ƻŦ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ ǿƘƛǎǘƭŜ ŀƴŘ ōǳǊǎǘ ǇǳƭǎŜ Ŏŀƭƭǎ ŀƴŘ ŎƻǳƭŘ ǘƘŜǊŜŦƻǊŜ ǘŜƳǇƻǊŀǊƛƭȅ Ƴŀǎƪ 

those communications. Low duty-cycles and the transient nature of the sonar source could alleviate any 

masking. The risk of auditory effects may be reduced through activity-ōŀǎŜŘ ƳƛǘƛƎŀǘƛƻƴΣ ŀǎ wƛǎǎƻΩǎ 

dolphins are highly sightable when at the surface and sometimes travel in large pods with other species. 

Model-estimated effects for the current Proposed Action show a decrease in behavioral effects and an 

increase in auditory effects due to sonar for the California/Oregon/Washington stock compared to the 

prior 2020 NWTT SEIS/OEIS, which could be due to several reasons. In addition to the refinements to the 

assessment of auditory effects described in Section 2.4.2 (Effects on Odontocetes), there have been 

some increases in the estimated density for wƛǎǎƻΩǎ dolphins across all seasons compared to the prior 

analysis. While an increase in density could have an influence on the increased number of auditory 

effects, the modeled results are consistent with the behavioral and auditory effects criteria changes 

discussed above. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. As income breeders with a small-

medium body size ŀƴŘ ŀ ƳŜŘƛǳƳ ǇŀŎŜ ƻŦ ƭƛŦŜΣ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ could be moderately resilient to foraging 

disruption due to acoustic disturbance, except during lactation. Because this population is nomadic, the 

risk of repeated exposures to individuals is likely similar within the population as animals move 

throughout their range and across all seasons and life stages. While no significant effects are estimated 

to occur to this population from the Proposed Action, dǳŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŜǎΩ ƭƻƴƎŜǊ ƎŜƴŜǊŀǘƛƻƴ ǘƛƳŜǎΣ ǘƘƛǎ 

population would require more time to recover if significantly affected.  

Several predicted instances of disturbance over a year are unlikely to have any long-term consequences 

for individuals, although individuals who experience injury may incur energetic costs. Based on the 

above analysis, long-term consequences to the ǇƻǇǳƭŀǘƛƻƴ ƻŦ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴǎ are unlikely. 
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Table 2-43: Estimated Effects on the California/ Oregon/ Washington Stock of wƛǎǎƻΩǎ 5ƻƭǇƘƛƴǎ 

over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 1 (1) 0 - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 2,560 395 0 - - 
Sonar Navy Training 607 517 (1) - - 
Sonar USCG Training 2 0 - - - 

Maximum Annual Total 3,170 913 1 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

8,995 0.45 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 41% 
Cold 59% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 23% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 21% 
At-Sea Sonar Testing Navy Testing 20% 
Torpedo (Non-Explosive) Testing Navy Testing 13% 
Unmanned Underwater Vehicle Testing Navy Testing 7% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.11 Short -Beaked Common Dolphin  (Delph inus delphis ) 

Short-beaked common dolphins are in the HF cetacean hearing group and the Odontocete behavioral 

group. The NMFS-managed stock of short-beaked common dolphins present in the NWTT Study Area 

are from the California/Oregon/Washington stock. While they have been documented as far north as 

Washington, short-beaked common dolphins are a warm temperate to tropical species, therefore their 

expected densities are low in the Offshore Area during the warm season (summer and fall) and even 

lower during the cold season (winter and spring). Short-beaked common dolphin distribution shows 

annual and seasonal variability, moving north-south and inshore-offshore based on changes in ocean 

conditions. They are therefore considered rare within the Inland Waters of the Study Area and are not 

expected to occur in the Southeast Alaska region. Model-predicted effects are presented in the table 

below.  

Most potential effects to the California/Oregon/Washington stock of short-beaked common dolphins 

would occur in the warm season and be due to hull-mounted sonar used in anti-submarine warfare 

activities. Most effects are behavioral effects. A limited number of auditory injuries are predicted from 

sonar exposure. Behavioral effects from explosive activities would be limited while auditory effects, 

auditory injuries, and non-auditory injuries would be negligible. On average, individuals estimated to 

occur in the Study Area could be affected less than once per year. The average individual risk of injury is 

negligible. Temporary auditory effects from mid to high-frequency and hull-mounted sonar sources have 

the potential to cause disruption to communication behaviors. Echolocation clicks are much higher in 

frequency than the nominal frequency band of hull-mounted sonar, but mid to high-frequency 

components of other sonar sources used in anti-submarine warfare activities could mask returning 

echoes, potentially ƛƳǇŀŎǘƛƴƎ ǘƘŜ ŘƻƭǇƘƛƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ ƴŀǾƛƎŀǘŜ ŀƴŘ ŦƻǊŀƎŜ ǿƘƛƭŜ ǘƘŜ ǎƻƴŀǊ ƛǎ 

operating. Additionally, the bandwidth of these sonar emissions overlaps those of dolphin social 

whistles and could therefore temporarily mask those communications. Low duty-cycles and the 

transient nature of the sonar source could alleviate any masking. The risk of any auditory effects may be 

reduced through activity-based mitigation, as short-beaked common dolphins are highly sightable when 

traveling in large groups of 100 to over 1,000 animals, and sometimes with other delphinid species. 

Model-estimated effects for the current Proposed Action show overall increases in effects due to sonar 

and explosive stressors for the California/Oregon/Washington stock compared to the prior 2020 NWTT 

SEIS/OEIS, which could be due to several reasons. In addition to the refinements to the assessment of 

auditory effects described in Section 2.4.2 (Effects on Odontocetes), there have been increases in the 

estimated density for short-beaked common dolphins across the NWTT Study Area within the summer 

and fall seasons compared to the prior analysis, which likely explain the increase in estimated effects. 

Additionally, a northward shift in short-beaked common dolphin abundance has been recorded, 

especially during warm water conditions in the area. Density estimates for dolphins during the winter 

and spring are in the lowest density ranges for this warm temperate species, therefore the summer and 

fall density changes are unlikely to influence modeled numbers during the cold season. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Short-beaked common dolphins are 

small, income breeding odontocetes with a medium pace of life, making them somewhat resilient to 

missed foraging opportunities due to acoustic disturbance, except for during lactation. Short-beaked 

common dolphins are nomadic, so the risk of repeated exposures to individuals is likely similar within 

the population as animals move throughout their range and across all life stages. However, in the NWTT 

Study Area, short-beaked common dolphins are only expected to be present in high densities in the 
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Offshore Area when the waters are warm, so their potential for effects from training and testing 

activities is seasonal. While no significant effects are estimated to occur to this population from the 

tǊƻǇƻǎŜŘ !ŎǘƛƻƴΣ ŘǳŜ ǘƻ ǘƘƛǎ ǎǇŜŎƛŜǎΩ longer generation times, this population would require more time 

to recover if significantly affected. 

Several potential instances of disturbance over a year are unlikely to have any long-term consequences 

for individuals, although individuals who experience auditory injury may incur energetic costs. Based on 

the above analysis, long-term consequences to this population of short-beaked common dolphins are 

unlikely. 

Table 2-44: Estimated Effects on the California/ Oregon/ Washington Stock of Short-Beaked 

Common Dolphins over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 1 1 0 - - 
Explosive Navy Training 0 (1) - 0 - 
Explosive USCG Training 0 0 - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 4,963 162 1 - - 
Sonar Navy Training 3,161 819 1 - - 
Sonar USCG Training 2 0 - - - 

Maximum Annual Total 8,127 983 2 0 - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

1,056,308 0.01 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 98% 
Cold 2% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 31% 
Acoustic and Oceanographic Research Navy Testing 27% 
Undersea Warfare Testing Navy Testing 11% 
Torpedo (Non-Explosive) Testing Navy Testing 6% 
Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.12 Short -Finned Pilot Whale ( Globicephala macrorhynchus ) 

Short-finned pilot whales are in the HF cetacean hearing group and the Odontocete behavioral group. 

There is one NMFS-managed stock present in the NWTT Study Area, the California/Oregon/Washington 

stock. Short-finned pilot whales are not expected to be present in high densities within the Offshore 

Area, as the California/Oregon/Washington stock are more commonly found in warm and tropical 

waters along the California Current Ecosystem and eastern tropical Pacific. Short-finned pilot whales are 

found at varying distances to shore, and their seasonal movements are thought to be influenced by 

warm water conditions and coincide with the abundances of squid, their preferred prey species. They 

are considered rare in the Inland Waters of the Study Area and are not expected to be present in 

Southeast Alaska. Model-predicted effects are presented in the table below. 

Despite lower densities of short-finned pilot whales in the Study Area during the cold season, most 

potential effects to the California/Oregon/Washington stock would occur during the cold season due to 

conditions conducive to long-range propagation conditions. Most effects are attributable to mid- to 

high-frequency sonar from anti-submarine warfare activities. All estimated effects are behavioral and 

temporary auditory effects from sonar sources. There are no effects expected from explosive activities. 

On average, individuals estimated to occur in the Study Area could be affected less than once per year. 

There is no average individual risk of injury. Temporary auditory effects from mid to high-frequency and 

hull-mounted sonar sources have the potential to cause disruption to communication behaviors. 

Echolocation clicks are much higher in frequency than the nominal frequency band of hull-mounted 

sonar, but mid to high-frequency components of other sonar sources used in anti-submarine warfare 

activities could mask returning echoes, potentially impacting the ŀƴƛƳŀƭΩǎ ability to successfully navigate 

and forage while the sonar is operating. Low duty-cycles and the transient nature of the sonar source 

could alleviate any masking. The risk of auditory effects may be reduced through activity-based 

mitigation, as short-fined pilot whales are moderately sightable at the surface and are typically present 

in groups. 

Model-estimated effects for the current Proposed Action show a decrease in behavioral effects and an 

increase in auditory effects due to sonar for the California/Oregon/Washington stock compared to the 

prior 2020 NWTT SEIS/OEIS, consistent with the refinements to the assessment of behavioral and 

auditory effects described in Section 2.4.2 (Effects on Odontocetes). There was no change in the annual 

estimated density for short-finned pilot whales compared to the prior analysis. Short-finned pilot whales 

are not expected to be present in high densities in the NWTT Study Area, except during warm water 

oceanographic conditions.  

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Short-finned pilot whales are 

medium-sized, income breeding odontocetes with a slow pace of life, making them somewhat resilient 

to missed foraging opportunities due to acoustic disturbance, except for during lactation. Short-finned 

pilot whales are nomadic, so the risk of repeated exposures to individuals is likely similar within the 

population as animals move throughout their range and across all life stages. However, in the NWTT 

Study Area, short-finned pilot whales are only expected to be present when the waters are warm, so 

their potential for effects from training and testing activities is seasonal. While no significant effects are 

ŜǎǘƛƳŀǘŜŘ ǘƻ ƻŎŎǳǊ ǘƻ ǘƘƛǎ ǇƻǇǳƭŀǘƛƻƴ ŦǊƻƳ ǘƘŜ tǊƻǇƻǎŜŘ !ŎǘƛƻƴΣ ŘǳŜ ǘƻ ǘƘŜ ǎǇŜŎƛŜǎΩ longer generation 

times, this population would require more time to recover if significantly affected.  
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Several potential instances of disturbance over a year are unlikely to have any long-term consequences 

for individuals. Based on the above analysis, long-term consequences for this population of short-finned 

pilot whales are unlikely. 

Table 2-45: Estimated Effects on the California/ Oregon/ Washington Stock of Short-Finned 

Pilot Whales over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 15 3 - - - 
Sonar Navy Training 21 6 - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 36 9 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

836 0.05 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 27% 
Cold 73% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 34% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 19% 
Acoustic and Oceanographic Research Navy Testing 9% 
At-Sea Sonar Testing Navy Testing 8% 
Undersea Warfare Testing Navy Testing 8% 
Unmanned Underwater Vehicle Testing Navy Testing 6% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.2.13 Striped Dolphin ( Stenella coeruleoalba ) 

Striped dolphins are in the HF cetacean hearing group and the Odontocete behavioral group. Of the two 

NMFS-managed stocks within the U.S. Pacific, the California/Oregon/Washington stock is present in the 

NWTT Study Area, specifically in deep warm waters in the Offshore Area. While they do not normally 

occur north of California, there have been a few sightings off the Oregon and Washington coast when 

water temperatures were abnormally warm. Striped dolphins are therefore not expected to be present 

in the Inland Waters or Southeast Alaska regions. Model-predicted effects are presented in the table 

below. 

Most potential effects to the California/Oregon/Washington stock of striped dolphins would occur 

during the warm season due to hull-mounted sonar sources used in anti-submarine warfare activities. 

All effects from sonar would be behavioral and temporary auditory effects. Behavioral effects from 

explosive activities would be negligible. On average, individuals estimated to occur in the Study Area 

could be affected less than once per year. There are no predicted auditory or non-auditory injury effects 

to this stock. Temporary auditory effects from mid to high-frequency and hull-mounted sonar sources 

have the potential to cause disruption to communication behaviors. Echolocation clicks are much higher 

in frequency than the nominal frequency band of hull-mounted sonar, but mid to high-frequency 

components of other sonar sources used in anti-submarine warfare activities could mask returning 

echoes, potentially ƛƳǇŀŎǘƛƴƎ ǘƘŜ ŘƻƭǇƘƛƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ ƴŀǾƛƎŀǘŜ ŀƴŘ ŦƻǊŀƎŜ ǿƘƛƭŜ ǘƘŜ ǎƻƴŀǊ ƛǎ 

operating. Additionally, the bandwidth of these sonar emissions overlaps those of dolphin social 

whistles and could therefore temporarily mask those communications. Low duty-cycles and the 

transient nature of the sonar source could alleviate any masking. The risk of auditory effects may be 

reduced through activity-based mitigation, as striped dolphins are moderately sightable at the surface 

and are typically present in groups. 

Model-estimated effects for the current Proposed Action show a decrease in behavioral effects and a 

slight increase in auditory effects due to sonar compared to the prior 2020 NWTT SEIS/OEIS, which could 

be due to several reasons. The increase in estimated auditory effects and the relative decrease in 

behavioral effects is consistent with the refinements to the analysis described in Section 2.4.2 (Effects 

on Odontocetes). There was an increase in striped dolphin densities during the summer and fall seasons 

in the Offshore Area compared to the prior analysis. While an increase in density could have an 

influence on the increased number of effects, the results are consistent with the behavioral and auditory 

effects criteria changes discussed above.  

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. As income breeders with a small 

body and medium pace of life, striped dolphins are somewhat resilient to missed foraging opportunities 

due to acoustic disturbance, except for during lactation. Striped dolphins are nomadic, so the risk of 

repeated exposures to individuals is likely similar within the population as animals move throughout 

their range and across all life stages. However, in the NWTT Study Area, striped dolphins are only 

expected to be present when the waters are warm, so their potential for effects from training and 

testing activities is seasonal. While no significant effects are estimated to occur to this population from 

ǘƘŜ tǊƻǇƻǎŜŘ !ŎǘƛƻƴΣ ŘǳŜ ǘƻ ǘƘŜ ǎǇŜŎƛŜǎΩ longer generation times, this population would require more 

time to recover if significantly affected.  

Several predicted instances of disturbance over a year are unlikely to have any long-term consequences 
for individuals. Based on the above analysis, long-term consequences to the population of striped 
dolphins are unlikely. 
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Table 2-46: Estimated Effects on the California/ Oregon/ Washington Stock of Striped Dolphins 

over a Maximum Year of Proposed Activities  

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 62 2 - - - 
Sonar Navy Training 86 20 - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 148 22 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

31,466 0.01 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 96% 
Cold 4% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 42% 
Undersea Warfare Testing Navy Testing 20% 
Acoustic and Oceanographic Research Navy Testing 15% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 10% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 

  



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-116 

2.4.2.14 Dallôs Porpoise (Phocoenoides  dalli ) 

5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜǎ are in the VHF cetacean hearing group and the Odontocete behavioral group. There are 
two NMFS-managed stocks within the NWTT Study Area - the California/Oregon/Washington stock and 
the Alaska stock. The DŀƭƭΩǎ ǇƻǊǇƻƛǎŜ is one of the most sighted marine mammal species in Pacific 
Northwest waters and are present year-round throughout most of the eastern North Pacific from Alaska 
to Baja California, Mexico. They exhibit some onshore-offshore movements but are mainly found over 
the continental shelf and slope in waters 200 m to over 2,000 m deep. The Alaska stock is primarily 
distributed in Alaskan waters with a high presence in Southeast Alaska in the spring. The 
California/Oregon/Washington stock is present along the U.S. West Coast and travel throughout their 
range following cool water temperatures. Animals from the California/Oregon/Washington stock who 
travel within the Strait of Juan de Fuca have a higher presence in the winter and a lower presence in the 
summer months. Model-predicted effects are presented in the tables below. 

Most potential effects to ōƻǘƘ ǘƘŜ /ŀƭƛŦƻǊƴƛŀκhǊŜƎƻƴκ²ŀǎƘƛƴƎǘƻƴ ŀƴŘ ǘƘŜ !ƭŀǎƪŀ ǎǘƻŎƪǎ ƻŦ 5ŀƭƭΩǎ 

porpoise would occur Offshore in the cold season and would be due to mid- to high-frequency sonar 

used in anti-submarine warfare activities. Most effects to both stocks are behavioral and temporary 

auditory effects from sonar exposure. Auditory injury from sonar activities is anticipated for both stocks 

as well. Most effects from explosive activities are also behavioral and temporary auditory effects with 

the potential for auditory injury. There is a negligible number of non-auditory injuries modeled for the 

/ŀƭƛŦƻǊƴƛŀκhǊŜƎƻƴκ²ŀǎƘƛƴƎǘƻƴ ǎǘƻŎƪ ƻŦ 5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜs.  

On average, individuals from the California/Oregon/Washington stock and the Alaska stock estimated to 

occur in the Study Area could be affected less than once per year. The average individual risk of injury is 

negligible for members of both stocks. Temporary auditory effects from mid to high-frequency and hull-

mounted sonar sources have the potential to cause disruption to communication behaviors. 

Echolocation clicks are much higher in frequency than the nominal frequency band of hull-mounted 

sonar, but mid to high-frequency components of other sonar sources used in anti-submarine warfare 

activities could mask returning echoes, potentially ƛƳǇŀŎǘƛƴƎ ǘƘŜ ŘƻƭǇƘƛƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ 

navigate and forage while the sonar is operating. Low duty-cycles and the transient nature of the sonar 

source could alleviate any masking. 5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜs are one of the most observed species in the region, 

therefore the risk of auditory effects may be reduced through activity-ōŀǎŜŘ ƳƛǘƛƎŀǘƛƻƴΣ ŀǎ 5ŀƭƭΩǎ 

porpoises are moderately sightable when at the surface and are typically present in small groups. 

Model-estimated effects for the current Proposed Action show an overall increase across all effects due 

to sonar and explosive stressors for both the Alaska and the California/Oregon/Washington stocks 

compared to the prior 2020 NWTT SEIS/OEIS, which could be due to several reasons. In addition to the 

refinements to the assessment of auditory effects described in Section 2.4.2 (Effects on Odontocetes), 

there was an increase in 5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜ densities across all seasons, but particularly during the winter 

and spring seasons in the Offshore Area. The expanded northward extent of the density models in the 

Offshore Area includes areas off Canada ǿƘŜǊŜ 5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜǎ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ƛƴ ǘƘŜ !ƭŀǎƪŀ ǎǘƻŎƪΤ 

thus, the increase in effects on the Alaska stock in the Offshore Area shown here are actually due to 

more appropriately apportioning effects between the two stocks, compared to the prior analysis which 

assumed activities in the Offshore Area would only affect the California/Oregon/Washington stock. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. 5ŀƭƭΩǎ porpoise are income 

breeders with a small body and fast pace of life, suggesting they are less resilient to missed foraging 

opportunities due to acoustic disturbance, especially during lactation. Since they have a nomadic 
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movement ecology, the risk of repeated exposures to individuals is likely similar within the population as 

animals move throughout their range and across all life stages, although abundance changes seasonally. 

While no significant effects are estimated to occur to these populations from the Proposed Action, and 

although reproduction in populations with a fast pace of life is more sensitive to foraging disruption, 

these populations are quick to recover.  

Several predicted instances of disturbance over a year are unlikely to have any long-term consequences 

for individuals, although individuals who experience auditory or non-auditory injury may incur energetic 

costs. Based on the above analysis, long-term consequences for the population of 5ŀƭƭΩǎ ǇƻǊǇƻƛǎŜ are 

unlikely. 

Table 2-47: Estimated Effects on the California/ Oregon/²ŀǎƘƛƴƎǘƻƴ {ǘƻŎƪ ƻŦ 5ŀƭƭΩǎ tƻǊǇƻƛǎŜ 

over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 142 150 27 - - 
Explosive Navy Training 252 156 18 - - 
Explosive USCG Training 17 9 1 - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 6,349 17,282 324 - - 
Sonar Navy Training 9,200 47,073 104 - - 
Sonar USCG Training 7 10 0 - - 

Maximum Annual Total 15,967 64,680 474 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

126,582 0.64 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 8% 1% 
Cold 90% 1% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 57% 
Acoustic and Oceanographic Research Navy Testing 6% 
Unmanned Underwater Vehicle Testing Navy Testing 6% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 6% 
Undersea Warfare Testing Navy Testing 6% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-48: 9ǎǘƛƳŀǘŜŘ 9ŦŦŜŎǘǎ ƻƴ ǘƘŜ !ƭŀǎƪŀ {ǘƻŎƪ ƻŦ 5ŀƭƭΩǎ tƻǊǇƻƛǎŜ ƻǾŜǊ ŀ aŀȄƛƳǳƳ ¸ŜŀǊ ƻŦ 

Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training 140 87 9 0 - 
Explosive USCG Training 8 5 (1) - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 411 2,397 47 - - 
Sonar Navy Training 4,841 16,768 26 - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 5,400 19,257 83 0 - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

51,030 0.48 0.00 

 Percent of Total Effects 
Season Offshore SEAFAC 

Warm 7% 0% 
Cold 91% 2% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 67% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 11% 
Anti-Submarine Warfare Tracking Exercise - Maritime Patrol Aircraft (CPF) Navy Training 6% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 

  



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-119 

2.4.2.15 Harbor Porpoise  (Phocoena phocoena ) 

Harbor porpoises are in the VHF cetacean hearing group and the Sensitive Species behavioral group. 

There are twelve NMFS-managed stocks recognized in the Pacific Ocean, but only six stocks are 

expected to occur in the NWTT Study Area. These stocks include the Southern Southeast Alaska Inland 

Waters stock, the Washington Inland Waters stock, the Northern Oregon/Washington Coast stock, the 

Central Oregon stock, the Northern California/Southern Oregon stock, and the San Francisco Russian 

River stock. Harbor porpoises are expected to be present in all regions (i.e., Offshore, Inland Waters, and 

Southeast Alaska) of the NWTT Study Area year-round and are found close to shore, and over the 

continental shelf. Model-predicted effects are presented in the tables below. No effects to the San 

Francisco Russian River stock are anticipated; therefore, no model-predicted effects table is provided, 

and this stock will not be analyzed further. 

Most potential effects to the Northern Oregon/Washington Coast stock would occur in the Offshore 

Area during the cold season and be due to low- to mid-frequency sonar used in Acoustic and 

Oceanographic Research (ONR) activities, an activity that has a substantial increase in the number of 

sonar hours since the previous analysis. This activity could occur off the Washington coast, near areas 

where densities of harbor porpoises are high. Although this activity would not use sonars with high 

source levels, sonars could be used for multiple days during each event. Most effects would be 

behavioral effects. Auditory injury from both sonar and explosive stressors are modeled to occur. A 

negligible amount of non-auditory injury and mortality from explosive exposure is also modeled to occur 

from Mine Countermeasure and Neutralization Testing activities that occur close to shore. On average, 

individuals from the Northern Oregon/Washington Coast stock could be affected multiple times per 

year, while the risk of injury to an individual is less than once per year. Effects on individuals can be 

varied, as some may experience more than one effect per year while some individuals may not be 

affected at all. Nearly all potential effects to the Central Oregon stock would occur in the Offshore Area 

during the cold season and be due to high-frequency sonar used in Mine Countermeasure and 

Neutralization Testing activities. Most effects would be behavioral effects. Behavioral, auditory effects, 

and auditory injury could occur from explosive Mine Countermeasure and Neutralization Testing 

activities. No non-auditory injury from explosive sources is modeled to occur to this stock. On average, 

individuals from the Central Oregon stock could be affected less than once per year, while the risk of 

injury to an individual is also less than once per year. There are very few potential effects predicted for 

the Northern California/Southern Oregon stock. The risk of repeated effects on individuals from the 

Northern California/Southern Oregon stock is negligible. There is no individual risk of injury, as there are 

no predicted auditory or non-auditory injury effects to this stock. Any exposure to high-frequency sonar 

sources has the potential to mask harbor porpoise echolocation clicks, which could affect their ability to 

successfully navigate and forage.  

Within the Inland Waters of the NWTT Study Area, most potential effects on the Washington Inland 

stock of harbor porpoise would be due to mid- to high-frequency sonar used in Unmanned Underwater 

Vehicle testing during both warm and cold seasons. Auditory injury from sonar exposure for this stock is 

predicted, with limited auditory effects (both TTS and AINJ) predicted from explosive exposures. On 

average, individuals from the Washington Inland stock of harbor porpoises estimated to occur in the 

Inland Waters could be affected multiple times per year. Effects on individuals can be varied, as some 

may experience more than one effect per year while some individuals may not be affected at all. The 

average individual risk of injury is less than once per year. High-frequency sonar exposure has the 
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potential to mask harbor porpoise echolocation clicks and returning echoes, which could affect their 

ability to successfully forage and navigate.  

Within Southeast Alaska, most potential effects on the Southern Southeast Alaska Inland Waters stock 

would be due to mid-frequency sonar used in Acoustic Component Testing and Submarine Sonar Testing 

and Maintenance activities during the cold season. Most effects are behavioral and auditory effects. 

Auditory injury from sonar exposure is predicted. There are no effects from explosive activities expected 

to occur to this stock. On average, individuals from the Southern Southeast Alaska Inland Waters stock 

of harbor porpoise in Southeast Alaska could be affected less than once per year. The average individual 

risk of injury is less than once per year. Harbor porpoise echolocation clicks are in the very high-

frequency range. Therefore, no potential masking of clicks or returning echoes from mid-frequency 

sonars would affect their ability to successfully forage and navigate. 

Model-estimated effects for the current Proposed Action show a large increase in behavioral effects, 

temporary auditory effects, and auditory injuries due to sonar from the prior 2020 NWTT SEIS/OEIS 

analysis across all harbor porpoise stocks, except for the Northern California/Southern Oregon stock 

which shows a large decrease in estimated effects from stressors. These changes could be due to several 

reasons. A decrease in takes for the Northern California/Southern Oregon stock is attributable to 

reallocation of animals into the newly formed Central Oregon stock, created in 2023. There were some 

increases in harbor porpoise density in the Offshore Area close to shore, but no change in the rest of the 

Offshore Area. There were substantial density increases in Hood Canal and Dabob Bay within the Inland 

Waters, overlapping testing activity locations, but no changes to the harbor porpoise density in the 

Strait of Juan de Fuca for Puget Sound. In Southeast Alaska, densities increased for harbor porpoise in 

Behm Canal for the fall and winter. The refinements to the assessment of auditory effects and 

behavioral response function for Sensitive Species described in Section 2.4.2 (Effects on Odontocetes) 

are the primary causes of the increases in behavioral and auditory effects to harbor porpoises in this 

current analysis. Harbor porpoises have exhibited strong avoidance behavior towards sonar and 

impulsive noise exposure during controlled exposure experiments and wind-farm construction. Although 

they are sensitive and expected to avoid auditory effects like beaked whales, auditory effects and 

auditory injury are predicted for these stocks in the NWTT Study Area. Harbor porpoises are one of the 

most observed species in the region, therefore the risk of auditory effects may be reduced through 

activity-based mitigation, although harbor porpoises are generally difficult to sight at the surface and 

travel in small numbers. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Harbor porpoises are income 

breeders with a small body and fast pace of life, suggesting they are less resilient to missed foraging 

opportunities due to acoustic disturbance, especially during lactation. Since they have a nomadic-

resident movement ecology, depending on the stock, the risk of repeated exposures to individuals is 

likely similar within the population as animals move throughout their range and across all life stages. 

Although reproduction in populations with a fast pace of life is more sensitive to foraging disruption, 

these populations are quick to recover.  

While there are no BIAs established for harbor porpoises within the NWTT Study Area, all stocks would 

benefit from the Marine Species Coastal Mitigation Area, Olympic Coast National Marine Sanctuary 

Mitigation Area, and Juan de Fuca Eddy Marine Species Mitigation Area. As detailed in Section 1.3 

(Summary of Acoustic and Explosive Stressors), these three mitigation areas will benefit all stocks of 

harbor porpoise by limiting the number of anti-submarine warfare sonar exposures during tracking, 
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torpedo, and other testing and training exercises. Exposure to explosive stressors is also mitigated 

seasonally (for more details see the Mitigation chapter of the SEIS/OEIS). While these areas were 

specifically established to protect humpback whales, harbor porpoise would also benefit from additional 

mitigation within the Stonewall and Heceta Banks Humpback Mitigation Area and the Point St. George 

Humpback Whale Mitigation Area.: 

¶ The Stonewall and Heceta Banks Humpback Whale Mitigation Area extends from 12 NM to 
over 20 NM from the central coast of Oregon and is seasonal. Between May 1 through 
November 30, no hull-mounted MF1 sonar used during training and testing activities is 
allowed in the mitigation area. Additionally, explosive sources from Mine Countermeasure 
and Neutralization Testing activities are not allowed to occur in this region between May 1 
through November 30. 

¶ The Point St. George Humpback Whale Mitigation Area begins 12 NM from the northern 
California shore and is seasonal. Between July 1 through November 30, no hull-mounted MF1 
sonar used during training and testing activities is allowed in the mitigations area. 
Additionally, explosive sources from Mine Countermeasure and Neutralization Testing 
activities are not allowed to occur in this region between July 1 through November 30. 

Several predicted instances of disturbance over a year are unlikely to have any long-term consequences 

for individuals, although individuals that experience auditory injury may incur energetic costs. Based on 

the above analysis, long-term consequences for the population of harbor porpoise are unlikely. 

Table 2-49: Estimated Effects on the Northern Oregon/Washington Coast Stock of Harbor 

Porpoise over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 438 485 90 0 0 
Explosive Navy Training 0 0 - - - 
Explosive USCG Training 0 - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 227,169 13,825 80 - - 
Sonar Navy Training 18,344 23 - - - 
Sonar USCG Training 28 1 - - - 

Maximum Annual Total 245,979 14,334 170 0 0 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

23,384 11.14 0.01 

 Percent of Total Effects 
Season Offshore 

Warm 25% 
Cold 75% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 52% 
At-Sea Sonar Testing Navy Testing 13% 
Unmanned Underwater Vehicle Testing Navy Testing 9% 
Torpedo (Non-Explosive) Testing Navy Testing 8% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 6% 
Mine Detection and Classification Testing (NAVSEA) Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-50: Estimated Effects on the Central Oregon Stock of Harbor Porpoise over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 234 265 45 - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 762 324 0 - - 
Sonar Navy Training 31 - - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 1,027 589 45 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

7,803 0.21 0.01 

 Percent of Total Effects 
Season Offshore 

Warm 47% 
Cold 53% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Mine Countermeasure and Neutralization Testing (NAVSEA) Navy Testing 98% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 

Table 2-51: Estimated Effects on the Northern California/ Southern Oregon Stock of Harbor 

Porpoise over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing (1) - - - - 
Sonar Navy Training (1) - - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 2 - - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

19,470 0.00 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 0% 
Cold 100% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Surface Ship Sonar Maintenance and Systems Checks (CPF) Navy Training 78% 
Undersea Warfare Testing Navy Testing 22% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-52: Estimated Effects on the Washington Inland Stock of Harbor Porpoise over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - 119 56 0 0 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 87,500 63,997 4,961 - - 
Sonar Navy Training 7,055 1,806 12 - - 
Sonar USCG Training 887 130 0 - - 

Maximum Annual Total 95,442 66,052 5,029 0 0 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

11,937 13.95 0.42 

 Percent of Total Effects 
Season Inland Waters 

Warm 49% 
Cold 50% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Unmanned Underwater Vehicle Testing Navy Testing 54% 
Post Refit Sea Trial Navy Testing 7% 
Torpedo (Non-Explosive) Testing Navy Testing 7% 
Mine Detection and Classification Testing (NAVSEA) Navy Testing 7% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 

Table 2-53: Estimated Effects on the Southern Southeast Alaska Stock of Harbor Porpoise over 

a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 237 179 10 - - 
Sonar Navy Training - - - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 237 179 10 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

890 0.48 0.01 

 Percent of Total Effects 
Season SEAFAC 

Warm 34% 
Cold 66% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic Component Testing Navy Testing 48% 
Submarine Sonar Testing/Maintenance Navy Testing 46% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.3 EFFECTS ON PINNIPEDS 

The pinnipeds analyzed below are either in the Phocid Carnivores in Water (PCW) or the Otariids and 

Other Non-Phocid Marine Carnivores in Water (OCW) hearing group and are all in the Pinniped 

behavioral group. 

The updated PCW criteria reflect greater susceptibility to auditory effects at low and mid-frequencies 

than previously analyzed. The updated OCW criteria reflects substantially greater susceptibility to 

auditory effects across their hearing range compared to previous analyses (see Section 2.2.1 

[Quantifying Effects on Hearing], Figure 2-2, and Figure 2-3). Thus, for activities with sonars, some 

modeled exposures that would previously have been categorized as significant behavioral responses 

may now instead be counted as auditory effects (TTS and AINJ). Consequently, the predicted auditory 

effects due to sources under 10 kHz, including but not limited to hull-mounted sonar (MF1, MF1C) and 

other sonars, are substantially higher for this group than in prior analyses of the same activities. 

For sonar exposures, the updated Pinniped in-water behavioral response function indicates greater 

sensitivity to behavioral disturbance (Figure 2-4) compared to the prior analysis. As described in Section 

2.2.1 (Quantifying Effects on Hearing), the methods to model avoidance of sonars have been revised to 

ōŀǎŜ ŀ ǎǇŜŎƛŜǎΩ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀƴ ŀǾƻƛŘŀƴŎŜ ǊŜǎǇƻƴǎŜǎ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǊŀƭ ǊŜǎǇƻƴǎŜ ŦǳƴŎǘƛƻƴΦ Lƴ ŀŘŘƛǘƛƻƴΣ 

the cut-off conditions for predicting significant behavioral responses have been revised as shown in 

Section 2.2.2 (Quantifying Behavioral Responses to Sonars). Overall effects due to sonar have increased 

for pinnipeds compared to the prior analysis, which is primarily due to the changes in auditory and 

behavioral criteria mentioned above, and changes to species densities (see the Density TR). Appendix A 

to the Density TR compares the densities used in this analysis to the densities used in the previous 2020 

NWTT SEIS/OEIS analysis. These factors interact in complex ways that make the results of this analysis 

challenging to compare to prior analyses. 

Most effects on pinnipeds are behavioral effects and TTS due to sonar used in Navy testing activities. 

Pinnipeds may also experience masking due to low- and mid- frequency sources because their 

communication calls range from approximately 0.1 ς 30 kHz. Some species of pinnipeds communicate 

primarily in air and would not experience masking due to sonar. The relationship between probability of 

a behavioral response to sonar as a function of range is shown in Figure 2-22. Because the use of 

explosives is seasonally and geographically restricted (see Section 1.3.6 [Explosives], Section 2.1.6 

[Effects from Explosives], and Mitigation), pinniped species and stocks that occupy the Offshore Area 

and some Inland Waters locations had model-predicted effects due to explosives, while others did not. 

Modeling of non-explosive impulsive source activities predicted no effects on pinnipeds (true zero); 

thus, effects due to use of non-explosive impulsive sources are not discussed further; however, range to 

effects for this stressor are provided for phocids in Table 2-91 and for otariids in Table 2-92.  

Effects due to non-modeled acoustic stressors are discussed above in Section 2.1.3 (Effects from Vessel 

Noise), Section 2.1.4 (Effects from Aircraft Noise), and Section 2.1.5 (Effects from Weapons Noise). 

Analysis of the effects due to modeled stressors relied on stock abundances shown in the table below. 
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Table 2-54: Estimated Abundances of Pinniped Stocks Present in the Study Area 

Species Stock SAR Other 
Study 
Area 

Notes 

California sea lion United States 257,606  
20,183 

(44,851) 

The Study Area in-water abundance plus the 45% of animals assumed to be hauled out is shown 
in parentheses. 

Guadalupe fur 
seal*  

Mexico 63,850 96,468 80,068 
The abundance estimate is from Elorriaga-Verplancken and Norris (2025). The Study Area 
abundance includes all individuals (i.e., all assumed to be in water)Φ 

Harbor seal Clarence Strait 27,659  3,264 The Study Area abundance includes all individuals (i.e., all assumed to be in water). 

Harbor seal 
Oregon/ 
Washington 
Coast 

UNK 34,451 
34,690 

(45,644) 

Study Area abundance includes the adjacent British Columbia, Canada population in the Offshore 
Area. 24% of animals are assumed to be hauled out. Other is from Pearson et al. (2024).  

Harbor seal California UNK 30,968 
8,879 

(11,706) 

The abundance used here is from a 2013 estimate (Carretta et al., 2024). The Study Area 
abundance in-water and total from Lowry et al. (2008) is shown for comparison. 

Harbor seal 
Washington 
Northern Inland 
Waters 

UNK 15,796 4,543 

The abundance estimated by Pearson et al. (2024) is used. 

Harbor seal Hood Canal UNK 2,832 293 The abundance estimated by Pearson et al. (2024) is used. 

Harbor seal 
Southern Puget 
Sound 

UNK 2,529 833 The abundance estimated by Pearson et al. (2024) is used. 

Northern 
elephant seal 

California 
Breeding 

194,907  88,993 
The SAR abundance is used.  

Northern 
elephant seal 

NSD - Mexico - 17,600 7,738 
The abundance used here is based on the proportion of animals out of the total 22,000 estimate 
from Garcia-Aguilar et al. (2018) that are expected to occur in U.S. waters. 

Northern fur seal California 19,634  2,633 The Study Area abundance includes all individuals (i.e., all assumed to be in water). 

Northern fur seal Eastern Pacific 612,765  136,954 The Study Area abundance includes all individuals (i.e., all assumed to be in water). 

Steller sea lion Eastern 36,308 157,289 
20,210 

(31,601) 

The abundance is for the Eastern population across its entire range (Young, 2024). The minimum 
population estimate is in the SAR column because the SAR has no best abundance estimate; this 
excludes Canadian counts. The total Study Area abundance including the animals assumed 
hauled out (36% offshore and inland, 38% in SEAFAC) is shown in parentheses.   

{!wΥ {ǘƻŎƪ !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘΦ .Ŝǎǘ ŀōǳƴŘŀƴŎŜ ŜǎǝƳŀǘŜǎ ŀǊŜ ŦǊƻƳ baC{Ωǎ нлнп tŀŎƛŬŎ ŀƴŘ !ƭŀǎƪŀ {!wǎ ό/ŀǊǊŜǧŀ Ŝǘ ŀƭΦΣ нлнрΤ ¸ƻǳƴƎ Ŝǘ ŀƭΦΣ нлнсύΦ  
Other: Abundance estimates based on other best available science, as noted. 
{ǘǳŘȅ !ǊŜŀΥ ±ŀƭǳŜǎ are maximum number of animats in any season within the density extent in the Density TR, excluding foreign territorial seas. This includes a buffer around the 
Offshore Area that extends ƴƻǊǘƘ ƻŦ ǘƘŜ ¦Φ{Φ 99½Φ !ƴƛƳŀǘǎ ƴƻǊǘƘ ƻŦ ǘƘŜ ¦Φ{Φ 99½ ŀǊŜ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ŀŘƧŀŎŜƴǘ ¦Φ{Φ ǎǘƻŎƪ ƛƴ ǘƘƛǎ ǘŀōƭŜ ƛŦ ǘƘŜǊŜ ƛǎ ƴƻǘ ŀƴ ŜȄƛǎǝƴƎ ǎǘƻŎƪ ŘŜǎƛƎƴŀǘŜŘ ƴƻǊǘƘ 
ƻŦ ǘƘŜ hũǎƘƻǊŜ !ǊŜŀΦ LŦ ŀ ǇƻǊǝƻƴ ƻŦ ŀƴƛƳŀƭǎ ƛƴ ǘƘŜ {ǘǳŘȅ !ǊŜŀ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ƘŀǳƭŜŘ ƻǳǘΣ ǘƘŜ ǘƻǘŀƭ {ǘǳŘȅ !ǊŜŀ ŀōǳƴŘŀƴŎŜ όƴǳƳōŜǊ ƛƴπǿŀǘŜǊ Ǉƭǳǎ ƘŀǳƭŜŘπƻǳǘύ ƛǎ ǎƘƻǿƴ ƛƴ 
ǇŀǊŜƴǘƘŜǎŜǎ ǿƘŜƴ ǇƻǎǎƛōƭŜΦ ¢ƘŜǎŜ ŀǊŜ ŜǎǝƳŀǘŜǎ ōŀǎŜŘ ƻƴ ƻǾŜǊŀƭƭ Ƙŀǳƭ ƻǳǘ ǇŜǊŎŜƴǘŀƎŜǎ όǎŜŜ ǘƘŜ 5Ŝƴǎƛǘȅ ¢wύΦ 5Ŝǘŀƛƭǎ ŀƴŘ Řŀǘŀ ǎƻǳǊŎŜǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ bƻǘŜǎ ŎƻƭǳƳƴΦ  
¦bYΥ ¦ƴƪƴƻǿƴ όbaC{ {!w ŀōǳƴŘŀƴŎŜ ƛǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŘǳŜ ǘƻ ƛƴǎǳŶŎƛŜƴǘ Řŀǘŀ ƻǊ ƭŀŎƪ ƻŦ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ ƭŀǎǘ ŜƛƎƘǘ ȅŜŀǊǎύΦ 
!ǎǘŜǊƛǎƪ όϝύ ŘŜƴƻǘŜǎ ǘƘŀǘ ǘƘŜ ǎǇŜŎƛŜǎ ƻǊ ǎǘƻŎƪ ƛǎ 9{!πƭƛǎǘŜŘΦ  
.ƻƭŘ ŀōǳƴŘŀƴŎŜ ǾŀƭǳŜǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŜǎǝƳŀǘŜ ŀǾŜǊŀƎŜ ŜũŜŎǘǎ ǇŜǊ ƛƴŘƛǾƛŘǳŀƭ ƻǾŜǊ ǘƘŜ ŜƴǝǊŜ ǎǘƻŎƪ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŜǎ ŀǎǎŜǎǎƳŜƴǘǎΦ  
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2.4.3.1 California Sea Lion ( Zalophus californianus ) 

California sea lions in the Study Area belong to the United States stock. Sea lions are in the OCW hearing 
group and the Pinniped behavioral group. Female California sea lions are absent from the Study Area 
year-round. Adult and subadult males, however, migrate from southern breeding grounds into the 
Offshore Area and Inland Waters during late summer through spring. They are found in coastal waters 
and forage primarily in the open ocean over the continental shelf, slope, and sometimes pelagic waters. 
California sea lions are not expected to be present in Southeast Alaska. Model-predicted effects are 
presented in the table below. 

Most predicted auditory effects to California sea lions are due to sonar used in Navy testing activities. 

No mortalities are predicted and the average risk of injurious effects on individuals is low. Auditory 

injuries due to sonar and explosives would be limited, and the risk of non-auditory injury is negligible. 

Furthermore, the risk of AINJ may be reduced through mitigation. The largest proportion of effects to 

this species would be behavioral responses and TTS due to sonar used in Navy training and testing 

activities. The risk of repeated effects on individuals is low. On average, individuals in this stock would 

be affected less than once per year. The risk of auditory effects may be reduced through activity-based 

mitigation, as sea lions are moderately sightable when at the surface. 

Model-estimated effects for the current Proposed Action show a decrease in estimated effects 

compared to the prior 2020 NWTT SEIS/OEIS, which could be due to several reasons. Despite the 

behavioral and auditory criteria refinements to the analysis described in Section 2.4.3 (Effects on 

Pinnipeds), changes to the California sea lion densities likely drove the decrease in estimated effects. In 

the Offshore densities decreased in the warm season. Furthermore, the distribution of California sea 

lions was modeled monthly in the Inland Waters, and density for many Inland Waters areas decreased, 

depending on the month.  

The risk of repeated effects on individuals and consequences for populations from disturbances of 

individuals can be mediated by certain life history traits of a species. California sea lions have a fast pace 

of life. However, pinnipeds have a relatively lower energy requirement for their body size, which may 

moderate any effect due to foraging disruption. The risk of repeated effects on individual males within 

the Study Area as they migrate seasonally is low ς individuals would likely be impacted less than once 

per year on average (see Table 2-54) ς and there is no risk of effects to female California sea lions or 

pups. The entire United States stock of California sea lions is stable. While no significant effects are 

estimated to occur to this population from the Proposed Action, due to the speciesΩ shorter generation 

times, this population would require less time to recover if significantly affected.  

One instance or less of disturbance over a year is unlikely to have any long-term consequences for 

individuals, although individuals who experience injury may incur energetic costs. Based on the above 

analysis, long-term consequences for California sea lions are unlikely.  
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Table 2-55: Estimated Effects on the United States Stock of California Sea Lions over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 22 9 (1) - - 
Explosive Navy Training - (1) - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 15,648 2,132 3 - - 
Sonar Navy Training 453 28 (1) - - 
Sonar USCG Training 26 0 - - - 

Maximum Annual Total 16,149 2,170 5 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

257,606 0.07 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 28% 10% 
Cold 52% 9% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

At-Sea Sonar Testing Navy Testing 31% 
Acoustic and Oceanographic Research Navy Testing 28% 
Unmanned Underwater Vehicle Testing Navy Testing 13% 
Torpedo (Non-Explosive) Testing Navy Testing 11% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.3.2 Guadalupe Fur Seal ( Arctocephalus townsendi ) ï Threatened  

Guadalupe fur seals in the Study Area belong to the Mexico stock which is listed as threatened under the 

ESA. Fur seals are in the OCW hearing group and the Pinniped behavioral group. Guadalupe fur seals are 

found primarily outside the Study Area, but pups and some juveniles have been observed in the 

Offshore Area. This species is not expected to occur in the Inland Waters or Southeast Alaska. Since the 

prior analysis, the density of Guadalupe fur seals in the Study Area has substantially increased (see the 

Density TR Appendix A.2.1.1). Model-predicted effects are presented in the table below. 

Most auditory effects would be attributable to sonar used in Navy anti-submarine warfare training and 

testing activities. The risk of non-auditory injury and mortality is negligible. The largest proportion of 

effects on this species would be behavioral responses and TTS due to sonar. Predicted AINJ due to 

explosives and sonar is due to summing risk across seven years and following the rounding approach 

discussed in Section 2.4 (Species Assessments). Nearly all predicted TTS due to sonar used in Navy 

training is from Anti-Submarine Warfare Tracking Exercises, which is subject to activity-based and 

geographic mitigation that may reduce the likelihood of these effects. Overall, the risk of repeated 

effects on individuals is low. On average, individuals in this stock would be affected less than once per 

year. The risk of auditory effects may be reduced through activity-based mitigation, as Guadalupe fur 

seals are moderately sightable when at the surface. 

Model-estimated effects for the current Proposed Action show an increase in estimated effects 

compared to the prior 2020 NWTT SEIS/OEIS, which could be due to several reasons. In addition to the 

behavioral and auditory criteria refinements to the analysis described in Section 2.4.3 (Effects on 

Pinnipeds), densities of Guadalupe fur seals significantly increased in the Offshore Area compared to the 

prior analysis. This increase in density is likely the reason for the increase in estimated take between 

analyses. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Guadalupe fur seals have a fast 

pace of life and pinnipeds have a relatively lower energy requirement for their body size, which may 

moderate any effect due to foraging disruption. The pups and juveniles from the Mexico stock of 

Guadalupe fur seals that are present in the Study Area are migratory, so the risk of repeated effects is 

low ς less than once per year (see Table 2-54) ς for these individuals as they travel through their range. 

Although this stock is threatened, their population is increasing. Adult females and breeding/pupping 

occur outside the Study Area. While no significant effects are estimated to occur to this population from 

the Proposed Action, Guadalupe fur seals have shorter generation times, so this population would 

require less time to recover if significantly affected.  

One instance or less of disturbance over a year is unlikely to have any long-term consequences for 

individuals. Based on the above analysis, long-term consequences for the Mexico stock of Guadalupe fur 

seals are unlikely. 
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Table 2-56: Estimated Effects on the Mexico Stock of Guadalupe Fur Seals over a Maximum 

Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 11 4 (1) - - 
Explosive Navy Training 1 2 0 - - 
Explosive USCG Training 0 (1) - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 16,894 914 (1) - - 
Sonar Navy Training 26,625 6,707 - - - 
Sonar USCG Training 12 0 - - - 

Maximum Annual Total 43,543 7,628 2 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

96,468 0.53 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 21% 
Cold 79% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 30% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 29% 
Acoustic and Oceanographic Research Navy Testing 14% 
At-Sea Sonar Testing Navy Testing 8% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.3.3 Harbor Seal ( Phoca vitulina ) 

Harbor seals are in the PCW hearing group and Pinniped behavioral group. There are six NMFS-managed 

stocks of harbor seals in the Study Area. The Washington Northern Inland Waters stock, Hood Canal 

stock, and Southern Puget Sound stock occupy the Inland Waters. The Oregon/Washington Coast stock 

and California stock occupy the Offshore Area. The geographic range of the Clarence Strait stock 

overlaps with Southeast Alaska and nearby areas. Harbor seals frequently occupy bays, estuaries, and 

inlets and prefer shallow waters (less than 50 m depth) near haul-out locations and shore, occurring 

infrequently in open ocean waters. No effects were predicted for the California stock, and model-

predicted effects for the remaining five stocks are presented in the tables below.  

Most auditory effects would be due to sonar from Navy testing activities. No mortality is predicted, and 

the risk of non-auditory injury is negligible. The greatest proportion of effects for all stocks is predicted 

to occur due to sonar used during Navy testing activities. It is likely that harbor seals would experience 

short-term behavioral effects, TTS, and AINJ due to sonar. The majority of predicted AINJ is due to sonar 

used in Navy testing activities. For the Clarence Strait Stock, over 90 percent of predicted AINJ is from 

Acoustic Component Testing at SEAFAC; for the Washington Northern Inland Waters stock, over 91 

percent of predicted AINJ is from Pierside Sonar Testing at Naval Station Everett; and for the Hood Canal 

and Southern Puget Sound stocks, more than 50 percent of predicted AINJ is from Semi-Stationary 

Equipment Testing at Dabob Bay Range Complex and Keyport Range Site. Activity-based mitigation may 

reduce these effects.  

No effects from explosives are predicted for the Southern Puget Sound and Clarence Strait stocks, and 

few effects are predicted for the Hood Canal and Washington Northern Inland Waters stocks. Effects 

from explosives predicted for the Oregon/Washington Coast stock were due to Mine Countermeasure 

and Neutralization Testing activities. This activity is subject to geographic mitigation and will not be 

conducted where harbor seal densities are highest (for further details please refer to the Mitigation 

section of the SEIS/OEIS and the Density TR for harbor seal density maps). Activity-based mitigation may 

further reduce the likelihood of effects due to explosives.  

The potential for repeated effects to individuals depends on the stock. On average, individuals in the 

Oregon/Washington Coastal, Washington Northern Inland Waters, and Clarence Strait stocks could be 

affected less than once per year; individuals in the Southern Puget Sound stock may be affected more 

than twice per year; and individuals in the Hood Canal stock could be affected over five times per year. 

The risk of auditory effects may be reduced through activity-based mitigation, although individual 

harbor seals are not easily sighted despite spending most of their time near the surface. 

Model-estimated effects for the current Proposed Action show an increase in estimated effects 

compared to the prior 2020 NWTT SEIS/OEIS for the Oregon/Washington Coast stock, Washington 

Northern Inland Waters stock, and Clarence Strait stock, which could be due to several reasons. In 

addition to the behavioral and auditory criteria refinements to the analysis described in Section 2.4.3 

(Effects on Pinnipeds), densities of harbor porpoise in the Offshore Area, along the coastline of the Strait 

of Juan de Fuca, and in Southeast Alaska have increased compared to the prior analysis. This increase in 

density is likely the reason for the increase in estimated take between analyses for these stocks. Model-

estimated effects for the Southern Puget Sound stock and Hood Canal stock have decreased compared 

to the prior 2020 NWTT SEIS/OEIS analysis. This is likely due to decreases in density of harbor porpoise 

in those respective areas in the Inland Waters. 
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The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Harbor seals have a fast pace of 

life, but pinnipeds have a relatively lower energy requirement for their body size, which may moderate 

any effect due to foraging disruption. The six stocks of harbor seals in the Study Area are residential, so 

the risk of repeated effects for these individuals is likely higher than the average risk. For example, 

individuals in the Study Area from the Hood Canal Stock may have a very high risk of repeated impacts 

since their abundance in the Study Area is low (see Table 2-54). While no significant effects are 

ŜǎǘƛƳŀǘŜŘ ǘƻ ƻŎŎǳǊ ǘƻ ǘƘƛǎ ǇƻǇǳƭŀǘƛƻƴ ŦǊƻƳ ǘƘŜ tǊƻǇƻǎŜŘ !ŎǘƛƻƴΣ ŘǳŜ ǘƻ ǘƘŜ ǎǇŜŎƛŜǎΩ shorter generation 

times, the population of harbor seals in the Study Area would require less time to recover if significantly 

affected.  

Several instances of disturbance over a year are unlikely to have any long-term consequences for 

individuals, although individuals who experience injury may incur energetic costs. Based on the above 

analysis, long-term consequences for the Clarence Strait stock, Washington Northern Inland Waters 

stock, Hood Canal stock, Oregon/Washington Coastal stock, California stock, and Southern Puget Sound 

stock of harbor seals are unlikely.  

Table 2-57: Estimated Effects on the Clarence Strait Stock of Harbor Seals over a Maximum 

Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 5,753 9,064 131 - - 
Sonar Navy Training - - - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 5,753 9,064 131 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

27,659 0.54 0.00 

 Percent of Total Effects 
Season SEAFAC 

Warm 39% 
Cold 61% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic Component Testing Navy Testing 56% 
Submarine Sonar Testing/Maintenance Navy Testing 40% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-58: Estimated Effects on the Washington Northern Inland Waters Stock of Harbor 

Seals over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - 3 (1) - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 3,941 4,309 89 - - 
Sonar Navy Training 535 180 9 - - 
Sonar USCG Training 139 3 - - - 

Maximum Annual Total 4,615 4,495 99 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

15,796 0.58 0.01 

 Percent of Total Effects 
Season Inland Waters 

Warm 42% 
Cold 58% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Unmanned Underwater Vehicle Testing Navy Testing 85% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 

Table 2-59: Estimated Effects on the Hood Canal Stock of Harbor Seals over a Maximum Year 

of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - 2 (1) - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 9,226 6,286 11 - - 
Sonar Navy Training 882 139 2 - - 
Sonar USCG Training 26 1 - - - 

Maximum Annual Total 10,134 6,428 14 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

2,832 5.85 0.00 

 Percent of Total Effects 
Season Inland Waters 

Warm 45% 
Cold 55% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Unmanned Underwater Vehicle Testing Navy Testing 19% 
Mine Detection and Classification Testing (NAVSEA) Navy Testing 17% 
Torpedo (Non-Explosive) Testing Navy Testing 16% 
Post Refit Sea Trial Navy Testing 12% 
Cold Water Support - Divers Navy Testing 7% 
Acoustic and Oceanographic Research (NAVSEA) Navy Testing 7% 
Semi-Stationary Equipment Testing Navy Testing 6% 
Unmanned Underwater Vehicle Training - Certification and Development 
Exercises (CPF) Navy Training 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-60: Estimated Effects on the Oregon/Washington Coast Stock of Harbor Seals over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 95 50 1 0 - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 17,575 8,391 3 - - 
Sonar Navy Training 67 40 - - - 
Sonar USCG Training 4 0 - - - 

Maximum Annual Total 17,741 8,481 4 0 - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

45,644 0.57 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 24% 
Cold 76% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

At-Sea Sonar Testing Navy Testing 53% 
Acoustic and Oceanographic Research Navy Testing 29% 
Unmanned Underwater Vehicle Testing Navy Testing 6% 
Torpedo (Non-Explosive) Testing Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-61: Estimated Effects on the Southern Puget Sound Stock of Harbor Seals over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing - - - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 1,761 2,734 79 - - 
Sonar Navy Training 1,392 156 3 - - 
Sonar USCG Training 39 2 - - - 

Maximum Annual Total 3,192 2,892 82 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

2,529 2.44 0.03 

 Percent of Total Effects 
Season Inland Waters 

Warm 45% 
Cold 55% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Unmanned Underwater Vehicle Training - Certification and Development 
Exercises (CPF) Navy Training 24% 

Unmanned Underwater Vehicle Testing Navy Testing 18% 
Torpedo (Non-Explosive) Testing Navy Testing 14% 
Semi-Stationary Equipment Testing Navy Testing 13% 
Acoustic and Oceanographic Research (NAVSEA) Navy Testing 6% 
Mine Detection and Classification Testing (NAVSEA) Navy Testing 6% 
Acoustic and Oceanographic Research Navy Testing 6% 
Cold Water Support - Divers Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.3.4 Northern Elephant Seal ( Mirounga angustirostris ) 

Northern elephant seals in the Study Area are recognized by NMFS as the California Breeding stock, but 
individuals from the Mexico stock are also present in the Study Area. Elephant seals are in the PCW 
hearing group and the Pinniped behavioral group. This species migrates south out of the Study Area to 
breed in the winter and molt in the summer but migrate north into the Study Area to feed in the spring 
and fall. They are found primarily in the Offshore Waters and are present in the Inland Waters of the 
Study Area, but in lower numbers. Additionally, males are found over the continental shelf and slope 
where they forage near the seafloor, whereas females disperse more widely. Elephant seals are 
considered rare but assumed to be present in low numbers in Southeast Alaska. Model-predicted effects 
are presented in the table below. 

Most auditory effects would be attributable to sonar used in Navy training and testing activities. Neither 

stock was predicted to incur non-auditory injury or mortality. The risk of AINJ for the Mexico stock is 

negligible. A few AINJ effects due to explosives and sonar are predicted for the California Breeding stock, 

but the overall risk of auditory injury is very low. For explosives, the predicted instances of AINJ were 

due to Mine Countermeasure and Neutralization Testing activities and summed fractional risk from 

various Navy and USCG training activities, which are subject to geographic and activity-based mitigation 

that reduces the likelihood of effects on elephant seals. It is more likely that northern elephant seals 

would experience TTS and behavioral effects. The risk of repeated effects on individuals for both stocks 

is low. On average, individuals would be affected less than once per year. The risk of auditory effects 

may be reduced through activity-based mitigation, although individual northern elephant seals are not 

easily sighted because they spend a limited amount of time near the surface. 

Model-estimated effects for the current Proposed Action show an increase in estimated effects 

compared to the prior 2020 NWTT SEIS/OEIS for the California Breeding stock of Northern elephant 

seals, which could be due to several reasons. In addition to the behavioral and auditory criteria 

refinements to the analysis described in Section 2.4.3 (Effects on Pinnipeds), densities of Northern 

elephant seals have significantly increased across the Offshore Area compared to the prior analysis. This 

increase in density is likely the reason for the increase in estimated take between analyses. The Mexico 

stock was not previously analyzed in the 2020 NWTT SEIS/OEIS analysis. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Despite being one of the largest 

species of pinniped in the Study Area, northern elephant seals have a fast pace of life. However, 

pinnipeds have a relatively lower energy requirement for their body size, which may moderate any 

effect due to foraging disruption. The California stock of northern elephant seals spends most of their 

time at sea, migrating long distances to offshore foraging areas to build up the blubber stores required 

to support them during breeding and molting haulouts. Therefore, the risk of repeated effects for these 

individuals is likely higher than the average risk, as they primarily forage within the NWTT Study Area. 

While no significant effects are estimated to occur to this population from the Proposed Action, due to 

ǘƘŜ ǎǇŜŎƛŜǎΩ shorter generation times, this population would require less time to recover if significantly 

affected.  

A few instances of disturbance over a year are unlikely to have any long-term consequences for 

individuals, although individuals who experience injury may incur energetic costs. Based on the above 

analysis, long-term consequences for the California stock of northern elephant seals are unlikely. 
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Table 2-62: Estimated Effects on the Mexico Stock of Northern Elephant Seals over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 4 2 0 - - 
Explosive Navy Training 2 1 0 - - 
Explosive USCG Training (1) 0 - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 912 157 0 - - 
Sonar Navy Training 762 310 - - - 
Sonar USCG Training 1 - - - - 

Maximum Annual Total 1,682 470 0 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

17,600 0.12 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 35% 
Cold 65% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 30% 
Acoustic and Oceanographic Research Navy Testing 20% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 13% 
At-Sea Sonar Testing Navy Testing 10% 
Torpedo (Non-Explosive) Testing Navy Testing 7% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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Table 2-63: Estimated Effects on the California Breeding Stock of Northern Elephant Seals 

over a Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 37 17 (1) - - 
Explosive Navy Training 19 15 1 - - 
Explosive USCG Training 1 1 0 - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 10,770 1,906 2 - - 
Sonar Navy Training 8,661 3,444 (1) - - 
Sonar USCG Training 8 0 - - - 

Maximum Annual Total 19,496 5,383 5 - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

194,907 0.13 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 35% 
Cold 65% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 29% 
Acoustic and Oceanographic Research Navy Testing 20% 
Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 13% 
At-Sea Sonar Testing Navy Testing 10% 
Torpedo (Non-Explosive) Testing Navy Testing 8% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.3.5 Northern Fur Seal ( Callorhinus  ursinus ) 

Two Northern fur seal stocks are in the Study Area ς the California stock and the Eastern Pacific stock. 

Fur seals are in the OCW hearing group and the Pinniped behavioral group. Northern fur seals are found 

primarily over the edge of the continental shelf and slope in the north Pacific and migrate into the Study 

Area from their respective breeding grounds to forage during the cold season. Model-predicted effects 

are presented in the table below. 

Most estimated effects for both the California and Eastern Pacific stocks of northern fur seals are 

behavioral responses and TTS due to sonar used in anti-submarine warfare training activities. The overall 

risk of non-auditory injurious effects and mortality is negligible for both stocks. One auditory injury due 

to explosives is predicted for the Eastern Pacific stock, however this result is due to summing risk across 

seven years and following the rounding approach discussed in Section 2.4 (Species Assessments). The 

risk of repeated effects for both stocks is low, with individuals estimated to be affected less than once 

per year. The risk of auditory effects may be reduced through activity-based mitigation, as individual 

northern fur seals are moderately sightable when at the surface. 

Model-estimated effects for the current Proposed Action show an increase in estimated effects to both 

stocks compared to the prior 2020 NWTT SEIS/OEIS, which could be due to several reasons. In addition 

to the behavioral and auditory criteria refinements to the analysis described in Section 2.4.3 (Effects on 

Pinnipeds), densities of Northern fur seals significantly increased in the Offshore Area compared to the 

prior analysis. This increase in density is likely the reason for the increase in estimated take between 

analyses. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Northern fur seals have a fast pace 

of life, but pinnipeds have a relatively lower energy requirement for their body size, which may 

moderate any effect due to foraging disruption. The California stock may be increasing in population, 

but the Eastern Pacific stock is depleted and in decline. Both stocks of northern fur seals are migratory, 

and therefore less susceptible to repeated effects than residential pinnipeds as they travel seasonally 

through their range. While no significant effects are estimated to occur to these populations from the 

Proposed Action, Northern fur seals have shorter generation times, so these two stocks would require 

less time to recover if significantly affected.  

One instance or less of disturbance over a year is unlikely to have any long-term consequences for 

individuals, although individuals who experience injury may incur energetic costs. Based on the above 

analysis, long-term consequences for the California and Eastern Pacific stocks of northern fur seals are 

unlikely. 

  



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-139 

Table 2-64: Estimated Effects on the California Stock of Northern Fur Seals over a Maximum 

Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 0 - - - - 
Explosive Navy Training 1 1 - - - 
Explosive USCG Training 0 0 - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 1,707 80 - - - 
Sonar Navy Training 6,566 1,165 - - - 
Sonar USCG Training 2 - - - - 

Maximum Annual Total 8,276 1,246 - - - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

19,634 0.48 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 1% 
Cold 99% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 43% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 32% 
Acoustic and Oceanographic Research Navy Testing 5% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 

Table 2-65: Estimated Effects on the Eastern Pacific Stock of Northern Fur Seals over a 

Maximum Year of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 1 (1) - - - 
Explosive Navy Training 2 3 (1) 0 0 
Explosive USCG Training (1) (1) 0 - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 10,465 484 - - - 
Sonar Navy Training 37,370 8,048 - - - 
Sonar USCG Training 10 - - - - 

Maximum Annual Total 47,849 8,537 1 0 0 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

612,765 0.09 0.00 

 Percent of Total Effects 
Season Offshore 

Warm 2% 
Cold 98% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Anti-Submarine Warfare Tracking Exercise - Submarine (CPF) Navy Training 40% 
Anti-Submarine Warfare Tracking Exercise - Ship (CPF) Navy Training 35% 
Acoustic and Oceanographic Research Navy Testing 6% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.3.6 Steller Sea Lion ( Eumetopias  jubatus ) 

Steller sea lions in the Study Area are from the Eastern stock (Eastern DPS) and are present year-round. 

Steller sea lions are in the OCW hearing group and the Pinniped behavioral group. Individuals from the 

ESA-listed Western DPS rarely occur in the Offshore Area but are predominantly distributed outside of 

the Study Area (see the Density TR). Therefore, the potential for acoustic or explosive stressors to 

impact this stock is so unlikely as to be considered discountable, and no model results are presented for 

this stock. Steller sea lions in the Eastern stock occur over the continental shelf in the Offshore Area, in 

the Inland Waters, and in Southeast Alaska. Model-predicted effects for the Eastern stock of Steller sea 

lions are presented in the Table below.  

Most predicted auditory effects to the Eastern stock are due to sonar used in Navy testing activities. 

While a few instances of auditory injury are predicted, most effects would be TTS or behavioral 

responses. Most predicted TTS and 30 percent of behavioral responses were due to At-Sea Sonar 

Testing, and over 35 percent of predicted behavioral responses were due to Acoustic and 

Oceanographic Research modeled off the coast of Washington. The risk of repeated effects on 

individuals in this stock is low. On average, individuals would be affected less than once per year, and 

the risk of repeated injurious effects is negligible. The risk of auditory effects may be further reduced 

through activity-based mitigation, as individual Steller sea lions are moderately sightable when at the 

surface. 

Model-estimated effects for the current Proposed Action show an increase in estimated effects 

compared to the prior 2020 NWTT SEIS/OEIS, which could be due to several reasons. In addition to the 

behavioral and auditory criteria refinements to the analysis described in Section 2.4.3 (Effects on 

Pinnipeds), densities of Steller sea lions significantly increased in the Offshore Area compared to the 

prior analysis. This increase in density is likely the reason for the increase in estimated take between 

analyses. 

The risk of repeated effects on individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. Steller sea lions have a fast pace of 

life. However, pinnipeds have a relatively lower energy requirement for their body size, which may 

moderate any effect due to foraging disruption. The Eastern DPS is residential, but the risk of repeated 

effects is likely still low for individuals in the Study Area. This population is considered stable. While no 

significant effects are estimated to occur to this population from the Proposed Action, due to this 

ǎǇŜŎƛŜǎΩ shorter generation times, this population would require less time to recover if significantly 

affected.  

One instance or less of disturbance over a year is unlikely to have any long-term consequences for 

individuals, although individuals who experience injury may incur energetic costs. Based on the above 

analysis, long-term consequences for this Steller sea lion population are unlikely. 
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Table 2-66: Estimated Effects on the Eastern Stock of Steller Sea Lions over a Maximum Year 

of Proposed Activities 

Source Category BEH TTS AINJ INJ MORT 

Explosive Navy Testing 30 13 (1) 0 - 
Explosive Navy Training 0 0 - - - 
Explosive USCG Training - - - - - 
Non-Explosive Impulsive Navy Testing - - - - - 
Sonar Navy Testing 14,237 1,467 1 - - 
Sonar Navy Training 1,090 226 (1) - - 
Sonar USCG Training 10 0 - - - 

Maximum Annual Total 15,367 1,706 3 0 - 

Population Abundance Estimate Annual Effects per Individual Annual Injurious Effects per Individual 

157,289 0.11 0.00 

 Percent of Total Effects 
Season Offshore Inland Waters 

Warm 32% 4% 
Cold 62% 2% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 35% 
At-Sea Sonar Testing Navy Testing 32% 
Unmanned Underwater Vehicle Testing Navy Testing 8% 
Torpedo (Non-Explosive) Testing Navy Testing 8% 

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Asterisk (*) indicates no reliable abundance estimate is available. 
version.20260813 
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2.4.4 EFFECTS ON MUSTELIDS 

The northern sea otter is the only species of mustelid present in the Study Area. Sea otters are in the 

OCW hearing group and Pinniped behavioral group. The updated OCW criteria reflects substantially 

greater susceptibility to auditory effects across their hearing range compared to previous analyses 

(Figure 2-2 and Figure 2-3). However, sea otters do not hear as well underwater compared to pinnipeds 

(see the Acoustic and Explosive Effects Supporting Information TR). Sonar, explosives, and non-explosive 

impulsive sources are within the hearing range of sea otters. 

Exposure to high sound pressure levels may cause behavioral reactions, masking, physiological 

responses, TTS, and AINJ. However, unlike other marine mammals, sea otters do not rely on sound to 

orient/navigate, locate prey, or communicate under water. Sea otters likely use sound to avoid 

predators and communicate in air, but do not spend as much time under the water surface as other 

marine mammals, making them less susceptible to underwater sound exposure.  

Effects due to non-modeled acoustic stressors are discussed above in Section 2.1.3 (Effects from Vessel 

Noise), Section 2.1.4 (Effects from Aircraft Noise), and Section 2.1.5 (Effects from Weapons Noise).  

2.4.4.1 Northern Sea Otter ( Enhydra lutris  kenyoni ) 

There are two USFWS-managed stocks of northern sea otter in the Study Area, the Southeast Alaska 

stock (DPS), and the Washington stock (DPS). The Southeast Alaska and Washington stocks may be 

incidentally exposed to sound from sonar and explosives due to training and testing activities in the 

Proposed Action. 

Sea otters ς especially females and juveniles ς are typically found in shallow waters less than 30 m deep 

but are also found in lower numbers more than 1 km offshore (see the Density TR). The Washington 

stock of northern sea otters occupies nearshore waters along the Pacific coast, including the Offshore 

Area. A few individuals have also been sighted in the Strait of Juan de Fuca, Puget Sound and the San 

Juan Islands, but this species is considered rare in the Inland Waters (see Section 4 [Marine Mammals] 

of the Biological Resources Background Information TR). The Southeast Alaska stock is primarily found 

north of SEAFAC, but small groups regularly occupy Clarence Strait, Behm Canal, and adjacent inland and 

coastal areas.  

No effects due to non-explosive impulsive sources are expected for sea otters based on the lack of 

geographic overlap between this stressor and species presence. Sea otters are also unlikely to occur in 

areas where explosives would be used; additionally, activity-based and geographic mitigation would 

limit potential effects due to explosives. Sonar use in the Offshore Area includes anti-submarine warfare 

activities that could affect sea otters by causing behavioral responses, TTS, or AINJ. However, anti-

submarine warfare activities will not be conducted within 12 NM of shore, it is therefore unlikely that 

sea otters will be exposed to sonar during this activity. Testing activities in the Offshore Area also use 

sources that may affect sea otters, but the number of hours is limited in geographic mitigation areas 

where sea otters are most likely to occur. In the Inland Waters, it is also possible but unlikely that sea 

otters would be exposed to pierside or UUV sonar testing. Sea otters typically spend most of their time 

with their heads above the surface of the water (Riedman & Estes, 1990), which reduces the likelihood 

that they would be exposed to underwater sound, and increases the likelihood that effects would be 

reduced through activity-based mitigation. Furthermore, their close aggregation in rafts and preferences 

for kelp beds and sheltered reef habitat likely act to reduce received sound pressure levels if sea otters 

were exposed to sonar. Sea otters from the Southeast Alaska stock may overlap with Navy sonar testing 

activities at SEAFAC. If exposed, sea otters may behaviorally respond or experience TTS. Repeated 
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effects to individual sea otters in the Washington stock are possible, as sea otters may tolerate sound 

exposure in favorable foraging grounds. 

The risk of repeated exposures to individuals and consequences to populations from disturbances of 

individuals can be mediated by certain life history traits of a species. This species is an extreme income 

breeder; their metabolism demands high caloric intake with minimal energy in reserve. Therefore, 

females are required to forage throughout lactation to meet both the caloric needs of themselves and 

their pups. As small income breeders with a fast pace of life, northern sea otters are less resilient to 

missed foraging opportunities than larger marine mammals. While other marine mammals might avoid 

ǘƘŜ ǎŀƳŜ ǎǘǊŜǎǎƻǊΣ ǎŜŀ ƻǘǘŜǊǎΩ ŘŜǇŜƴŘŜƴŎŜ ƻƴ Ŏƻƴǎǘŀƴǘ ŀƴŘ ǎǳŎŎŜǎǎŦǳƭ ŦƻǊŀƎƛƴƎ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƭƛƪŜƭȅ 

drives this species to remain in productive foraging habitats even if foraging sites are near 

anthropogenic activities. Because the Southeast Alaska and Washington stocks of northern sea otters 

are residential, the risk of repeated exposure is higher for populations that have high site fidelity in 

locations that overlap frequently used training and testing sites. However, both the Southeast Alaska 

and Washington stocks have increasing population trends, and individuals may move seasonally to areas 

with better food resources or shelter. Therefore, these populations are likely to recover if significantly 

affected. 

Based on the above analysis, effects on individual sea otters are unlikely, and therefore training and 

testing activities would not likely result in long-term consequences for the Southeast Alaska or 

Washington stocks of northern sea otters. 

2.4.5 EFFECTS SUMMARY TABLES  

The tables in this section show effects on all stocks under the preferred alternative for the following: 

Maximum annual and seven-year total effects due to all acoustic and explosive stressors (i.e., the 
combined total effects). The formula to calculate the seven-year total effects is discussed in Section 2.4 
(Species Assessments). 

¶ Maximum annual and seven-year total effects due to sonar use during training and testing 
activities. The maximum annual effects per stock are the same values presented in each species 
effect assessment above. 

¶ Maximum annual and seven-year total effects due to explosives during training and testing 
activities are shown below. 
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2.4.5.1 Total Effects Summary Tables  

Table 2-67: Estimated Effects on Marine Mammal Stocks from All Acoustic and Explosive 

Activities over One Year of Maximum Training and Testing 

Species Stock or Population BEH TTS AINJ INJ MORT 

ESA-Listed 

Blue whale Eastern North Pacific 9 24 - - - 

Fin whale 
Northeast Pacific 39 25 1 - - 

California/Oregon/Washington 233 178 3 - - 

Gray whale Western North Pacific 1 4 - - - 

Humpback whale 

Mexico North Pacific 35 58 - - - 

Mainland Mexico- 
California/Oregon/Washington 584 925 4 - - 

Central America/Southern Mexico - 
California/Oregon/Washington 86 134 0 - - 

North Pacific right whale Eastern North Pacific 1 2 - - - 

Sei whale Eastern North Pacific 20 80 - - - 

Killer whale Southern Resident 47 6 0 - - 

Sperm whale California/Oregon/Washington 373 63 - - - 

Guadalupe fur seal Mexico 43,543 7,628 2 - - 

Non ESA-Listed 

Gray whale Eastern North Pacific 143 562 4 - - 

Humpback whale Hawai'i 313 513 2 - - 

Minke whale 
California/Oregon/Washington 38 95 2 - - 

Alaska 5 30 0 - - 

Bottlenose dolphin California/Oregon/Washington Offshore 10 1 - - - 

Dall's porpoise 
California/Oregon/Washington 15,967 64,680 474 - - 

Alaska 5,400 19,257 83 0 - 

Killer whale 

West Coast Transient 241 141 1 - - 

Northern Resident 52 12 0 - - 

East Pacific Offshore 62 35 - - - 

Alaska Resident 12 15 0 - - 

Kogia whales California/Oregon/Washington 164 479 6 - - 

Northern right whale dolphin California/Oregon/Washington 34,947 28,945 9 0 - 

Pacific white-sided dolphin 
North Pacific 1,718 1,050 3 - - 

California/Oregon/Washington 10,195 4,244 2 0 - 

Risso's dolphin California/Oregon/Washington 3,170 913 1 - - 

Short-beaked common dolphin California/Oregon/Washington 8,127 983 2 0 - 

Short-finned pilot whale California/Oregon/Washington 36 9 - - - 

Striped dolphin California/Oregon/Washington 148 22 - - - 

Baird's beaked whale 
California/Oregon/Washington 4,023 2 - - - 

Alaska 1,580 1 - - - 

Goose-beaked whale 
California/Oregon/Washington 7,589 5 - - - 

Alaska 6,881 4 - - - 

Harbor porpoise 

Washington Inland 95,442 66,052 5,029 0 0 

Southern Southeast Alaska Inland Waters 237 179 10 - - 

Northern Oregon/Washington Coast 245,979 14,334 170 0 0 

Northern California/Southern Oregon 2 - - - - 

Central Oregon 1,027 589 45 - - 

Small beaked whale guild California/Oregon/Washington 5,490 5 - - - 

California sea lion United States 16,149 2,170 5 - - 

Harbor seal 

South Puget Sound 3,192 2,892 82 - - 

Oregon Washington Coast Stock 17,741 8,481 4 0 - 

Northern Washington Inland Waters 4,615 4,495 99 - - 

Hood Canal 10,134 6,428 14 - - 

Clarence Strait Stock 5,753 9,064 131 - - 
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Species Stock or Population BEH TTS AINJ INJ MORT 

Northern elephant seal 
NSD - Mexico 1,682 470 0 - - 

California Breeding 19,496 5,383 5 - - 

Northern fur seal 
Eastern Pacific 47,849 8,537 1 0 0 

California 8,276 1,246 - - - 

Steller sea lion Eastern 15,367 1,706 3 0 - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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Table 2-68: Estimated Effects on Marine Mammal Stocks from All Acoustic and Explosive 

Activities over Seven Years of Maximum Training and Testing 

Species Stock or Population BEH TTS AINJ INJ MORT 

ESA-Listed 

Blue whale Eastern North Pacific 49 145 - - - 

Fin whale 
Northeast Pacific 254 154 1 - - 

California/Oregon/Washington 1,385 1,118 5 - - 

Gray whale Western North Pacific 5 19 - - - 

Humpback whale 

Mexico North Pacific 204 334 - - - 

Mainland Mexico- 
California/Oregon/Washington 3,436 5,394 9 - - 

Central America/Southern Mexico - 
California/Oregon/Washington 502 779 0 - - 

North Pacific right whale Eastern North Pacific 2 8 - - - 

Sei whale Eastern North Pacific 120 509 - - - 

Killer whale Southern Resident 242 33 0 - - 

Sperm whale California/Oregon/Washington 2,387 414 - - - 

Guadalupe fur seal Mexico 274,005 50,128 3 - - 

Non ESA-Listed 

Gray whale Eastern North Pacific 850 2,724 16 - - 

Humpback whale Hawai'i 1,879 3,035 5 - - 

Minke whale 
California/Oregon/Washington 229 609 9 - - 

Alaska 28 194 0 - - 

Bottlenose dolphin California/Oregon/Washington Offshore 62 2 - - - 

Dall's porpoise 
California/Oregon/Washington 100,181 425,773 2,848 - - 

Alaska 35,679 128,645 360 0 - 

Killer whale 

West Coast Transient 1,604 963 1 - - 

Northern Resident 266 45 0 - - 

East Pacific Offshore 389 226 - - - 

Alaska Resident 69 78 0 - - 

Kogia whales California/Oregon/Washington 1,009 3,028 23 - - 

Northern right whale dolphin California/Oregon/Washington 226,103 196,703 51 0 - 

Pacific white-sided dolphin 
North Pacific 10,911 6,730 4 - - 

California/Oregon/Washington 62,206 27,455 2 0 - 

Risso's dolphin California/Oregon/Washington 17,950 5,137 2 - - 

Short-beaked common dolphin California/Oregon/Washington 50,911 6,476 8 0 - 

Short-finned pilot whale California/Oregon/Washington 233 53 - - - 

Striped dolphin California/Oregon/Washington 976 147 - - - 

Baird's beaked whale 
California/Oregon/Washington 26,721 13 - - - 

Alaska 10,811 7 - - - 

Goose-beaked whale 
California/Oregon/Washington 50,805 32 - - - 

Alaska 47,124 19 - - - 

Harbor porpoise 

Washington Inland 657,551 457,988 34,959 0 0 

Southern Southeast Alaska Inland Waters 1,335 964 19 - - 

Northern Oregon/Washington Coast 1,468,415 77,530 949 0 0 

Northern California/Southern Oregon 3 - - - - 

Central Oregon 5,175 2,947 227 - - 

Small beaked whale guild California/Oregon/Washington 36,746 28 - - - 

California sea lion United States 85,571 11,045 16 - - 

Harbor seal 

South Puget Sound 22,027 19,752 535 - - 

Oregon Washington Coast Stock 83,914 37,851 22 0 - 

Northern Washington Inland Waters 31,463 30,755 473 - - 

Hood Canal 70,031 44,623 80 - - 

Clarence Strait Stock 32,942 49,417 202 - - 

Northern elephant seal 
NSD - Mexico 10,151 2,899 0 - - 

California Breeding 117,560 33,147 13 - - 
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Species Stock or Population BEH TTS AINJ INJ MORT 

Northern fur seal 
Eastern Pacific 312,601 57,376 3 0 0 

California 54,299 8,347 - - - 

Steller sea lion Eastern 81,273 7,828 5 0 - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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2.4.5.2 Sonar Effects Summary Tables   

2.4.5.2.1 Training  Sonar Effects Summary Tables  

Table 2-69: Estimated Effects on Marine Mammal Stocks from Sonar and Other Active 

Transducers over One Year of Maximum U.S. Coast Guard Training 

Species Stock or Population BEH TTS AINJ 

ESA-Listed 

Blue whale Eastern North Pacific 0 - - 

Fin whale 
Northeast Pacific - - - 

California/Oregon/Washington (1) - - 

Gray whale Western North Pacific 0 - - 

Humpback whale 

Mexico North Pacific 0 0 - 

Mainland Mexico- 
California/Oregon/Washington 1 0 - 

Central America/Southern Mexico - 
California/Oregon/Washington 0 - - 

North Pacific right whale Eastern North Pacific - - - 

Sei whale Eastern North Pacific 0 - - 

Killer whale Southern Resident (1) 0 - 

Sperm whale California/Oregon/Washington (1) - - 

Guadalupe fur seal Mexico 12 0 - 

Non ESA-Listed 

Gray whale Eastern North Pacific (1) 0 - 

Humpback whale Hawai'i 1 0 - 

Minke whale 
California/Oregon/Washington 0 0 - 

Alaska - - - 

Bottlenose dolphin California/Oregon/Washington Offshore - - - 

Dall's porpoise 
California/Oregon/Washington 7 10 0 

Alaska - - - 

Killer whale 

West Coast Transient 1 0 - 

Northern Resident 0 - - 

East Pacific Offshore 0 - - 

Alaska Resident - - - 

Kogia whales California/Oregon/Washington 0 0 - 

Northern right whale dolphin California/Oregon/Washington 10 0 - 

Pacific white-sided dolphin 
North Pacific - - - 

California/Oregon/Washington 5 0 - 

Risso's dolphin California/Oregon/Washington 2 0 - 

Short-beaked common dolphin California/Oregon/Washington 2 0 - 

Short-finned pilot whale California/Oregon/Washington - - - 

Striped dolphin California/Oregon/Washington - - - 

Baird's beaked whale 
California/Oregon/Washington (1) - - 

Alaska - - - 

Goose-beaked whale 
California/Oregon/Washington (1) - - 

Alaska - - - 

Harbor porpoise 

Washington Inland 887 130 0 

Southern Southeast Alaska Inland 
Waters - - - 

Northern Oregon/Washington Coast 28 1 - 

Northern California/Southern Oregon - - - 

Central Oregon - - - 

Small beaked whale guild California/Oregon/Washington (1) - - 

California sea lion United States 26 0 - 

Harbor seal 
South Puget Sound 39 2 - 

Oregon Washington Coast Stock 4 0 - 
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Species Stock or Population BEH TTS AINJ 

Northern Washington Inland Waters 139 3 - 

Hood Canal 26 1 - 

Clarence Strait Stock - - - 

Northern elephant seal 
NSD - Mexico 1 - - 

California Breeding 8 0 - 

Northern fur seal 
Eastern Pacific 10 - - 

California 2 - - 

Steller sea lion Eastern 10 0 - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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Table 2-70: Estimated Effects on Marine Mammal Stocks from Sonar and Other Active 

Transducers over Seven Years of Maximum U.S. Coast Guard Training 

Species Stock or Population BEH TTS AINJ 

ESA-Listed 

Blue whale Eastern North Pacific 0 - - 

Fin whale 
Northeast Pacific - - - 

California/Oregon/Washington 1 - - 

Gray whale Western North Pacific 0 - - 

Humpback whale 

Mexico North Pacific 0 0 - 

Mainland Mexico- 
California/Oregon/Washington 4 0 - 

Central America/Southern Mexico - 
California/Oregon/Washington 0 - - 

North Pacific right whale Eastern North Pacific - - - 

Sei whale Eastern North Pacific 0 - - 

Killer whale Southern Resident 3 0 - 

Sperm whale California/Oregon/Washington 1 - - 

Guadalupe fur seal Mexico 62 0 - 

Non ESA-Listed 

Gray whale Eastern North Pacific 1 0 - 

Humpback whale Hawai'i 4 0 - 

Minke whale 
California/Oregon/Washington 0 0 - 

Alaska - - - 

Bottlenose dolphin California/Oregon/Washington Offshore - - - 

Dall's porpoise 
California/Oregon/Washington 39 56 0 

Alaska - - - 

Killer whale 

West Coast Transient 4 0 - 

Northern Resident 0 - - 

East Pacific Offshore 0 - - 

Alaska Resident - - - 

Kogia whales California/Oregon/Washington 0 0 - 

Northern right whale dolphin California/Oregon/Washington 55 0 - 

Pacific white-sided dolphin 
North Pacific - - - 

California/Oregon/Washington 27 0 - 

Risso's dolphin California/Oregon/Washington 10 0 - 

Short-beaked common dolphin California/Oregon/Washington 12 0 - 

Short-finned pilot whale California/Oregon/Washington - - - 

Striped dolphin California/Oregon/Washington - - - 

Baird's beaked whale 
California/Oregon/Washington 2 - - 

Alaska - - - 

Goose-beaked whale 
California/Oregon/Washington 1 - - 

Alaska - - - 

Harbor porpoise 

Washington Inland 4,792 701 0 

Southern Southeast Alaska Inland 
Waters - - - 

Northern Oregon/Washington Coast 154 5 - 

Northern California/Southern Oregon - - - 

Central Oregon - - - 

Small beaked whale guild California/Oregon/Washington 1 - - 

California sea lion United States 141 0 - 

Harbor seal 

South Puget Sound 209 8 - 

Oregon Washington Coast Stock 20 0 - 

Northern Washington Inland Waters 752 19 - 

Hood Canal 140 3 - 

Clarence Strait Stock - - - 

Northern elephant seal NSD - Mexico 4 - - 
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Species Stock or Population BEH TTS AINJ 

California Breeding 45 0 - 

Northern fur seal 
Eastern Pacific 55 - - 

California 9 - - 

Steller sea lion Eastern 53 0 - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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Table 2-71: Estimated Effects on Marine Mammal Stocks from Sonar and Other Active 

Transducers over One Year of Maximum Navy Training 

Species Stock or Population BEH TTS AINJ 

ESA-Listed 

Blue whale Eastern North Pacific 2 9 - 

Fin whale 
Northeast Pacific 31 17 (1) 

California/Oregon/Washington 63 51 (1) 

Gray whale Western North Pacific 0 - - 

Humpback whale 

Mexico North Pacific 2 12 - 

Mainland Mexico- 
California/Oregon/Washington 34 198 1 

Central America/Southern Mexico - 
California/Oregon/Washington 6 30 0 

North Pacific right whale Eastern North Pacific 0 (1) - 

Sei whale Eastern North Pacific 6 61 - 

Killer whale Southern Resident 2 1 - 

Sperm whale California/Oregon/Washington 239 58 - 

Guadalupe fur seal Mexico 26,625 6,707 - 

Non ESA-Listed 

Gray whale Eastern North Pacific 2 3 (1) 

Humpback whale Hawai'i 16 94 (1) 

Minke whale 
California/Oregon/Washington 9 52 (1) 

Alaska 3 25 - 

Bottlenose dolphin California/Oregon/Washington Offshore 2 (1) - 

Dall's porpoise 
California/Oregon/Washington 9,200 47,073 104 

Alaska 4,841 16,768 26 

Killer whale 

West Coast Transient 31 34 (1) 

Northern Resident 5 (1) - 

East Pacific Offshore 30 31 - 

Alaska Resident - - - 

Kogia whales California/Oregon/Washington 85 302 1 

Northern right whale dolphin California/Oregon/Washington 23,611 27,857 7 

Pacific white-sided dolphin 
North Pacific 1,309 834 (1) 

California/Oregon/Washington 3,729 3,587 (1) 

Risso's dolphin California/Oregon/Washington 607 517 (1) 

Short-beaked common dolphin California/Oregon/Washington 3,161 819 1 

Short-finned pilot whale California/Oregon/Washington 21 6 - 

Striped dolphin California/Oregon/Washington 86 20 - 

Baird's beaked whale 
California/Oregon/Washington 3,241 2 - 

Alaska 1,539 1 - 

Goose-beaked whale 
California/Oregon/Washington 6,591 4 - 

Alaska 6,719 3 - 

Harbor porpoise 

Washington Inland 7,055 1,806 12 

Southern Southeast Alaska Inland 
Waters - - - 

Northern Oregon/Washington Coast 18,344 23 - 

Northern California/Southern Oregon (1) - - 

Central Oregon 31 - - 

Small beaked whale guild California/Oregon/Washington 4,663 4 - 

California sea lion United States 453 28 (1) 

Harbor seal 

South Puget Sound 1,392 156 3 

Oregon Washington Coast Stock 67 40 - 

Northern Washington Inland Waters 535 180 9 

Hood Canal 882 139 2 

Clarence Strait Stock - - - 

Northern elephant seal NSD - Mexico 762 310 - 
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Species Stock or Population BEH TTS AINJ 

California Breeding 8,661 3,444 (1) 

Northern fur seal 
Eastern Pacific 37,370 8,048 - 

California 6,566 1,165 - 

Steller sea lion Eastern 1,090 226 (1) 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 

  



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-154 

Table 2-72: Estimated Effects on Marine Mammal Stocks from Sonar and Other Active 

Transducers Over Seven Years of Navy Training 

Species Stock or Population BEH TTS AINJ 

ESA-Listed 

Blue whale Eastern North Pacific 11 61 - 

Fin whale 
Northeast Pacific 213 115 1 

California/Oregon/Washington 427 347 2 

Gray whale Western North Pacific 0 - - 

Humpback whale 

Mexico North Pacific 12 78 - 

Mainland Mexico- 
California/Oregon/Washington 233 1,354 4 

Central America/Southern Mexico - 
California/Oregon/Washington 37 205 0 

North Pacific right whale Eastern North Pacific 0 3 - 

Sei whale Eastern North Pacific 41 414 - 

Killer whale Southern Resident 10 2 - 

Sperm whale California/Oregon/Washington 1,630 393 - 

Guadalupe fur seal Mexico 182,128 46,378 - 

Non ESA-Listed 

Gray whale Eastern North Pacific 8 18 2 

Humpback whale Hawai'i 111 644 3 

Minke whale 
California/Oregon/Washington 59 353 2 

Alaska 20 171 - 

Bottlenose dolphin California/Oregon/Washington Offshore 11 2 - 

Dall's porpoise 
California/Oregon/Washington 61,981 323,771 696 

Alaska 32,810 115,767 166 

Killer whale 

West Coast Transient 210 234 1 

Northern Resident 31 3 - 

East Pacific Offshore 201 210 - 

Alaska Resident - - - 

Kogia whales California/Oregon/Washington 572 2,078 5 

Northern right whale dolphin California/Oregon/Washington 160,117 191,909 44 

Pacific white-sided dolphin 
North Pacific 8,900 5,765 2 

California/Oregon/Washington 25,371 24,648 1 

Risso's dolphin California/Oregon/Washington 4,169 3,590 2 

Short-beaked common dolphin California/Oregon/Washington 21,456 5,633 5 

Short-finned pilot whale California/Oregon/Washington 144 42 - 

Striped dolphin California/Oregon/Washington 572 138 - 

Baird's beaked whale 
California/Oregon/Washington 22,239 13 - 

Alaska 10,617 7 - 

Goose-beaked whale 
California/Oregon/Washington 45,109 28 - 

Alaska 46,301 17 - 

Harbor porpoise 

Washington Inland 47,545 11,856 58 

Southern Southeast Alaska Inland 
Waters - - - 

Northern Oregon/Washington Coast 128,284 159 - 

Northern California/Southern Oregon 2 - - 

Central Oregon 179 - - 

Small beaked whale guild California/Oregon/Washington 31,992 25 - 

California sea lion United States 3,149 172 2 

Harbor seal 

South Puget Sound 9,717 1,012 20 

Oregon Washington Coast Stock 465 278 - 

Northern Washington Inland Waters 3,662 1,026 59 

Hood Canal 6,167 952 8 

Clarence Strait Stock - - - 

Northern elephant seal NSD - Mexico 5,196 2,100 - 
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Species Stock or Population BEH TTS AINJ 

California Breeding 59,081 23,293 2 

Northern fur seal 
Eastern Pacific 255,979 55,347 - 

California 45,054 8,003 - 

Steller sea lion Eastern 7,477 1,559 1 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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2.4.5.2.2 Testing  Sonar Effects Summary Tables  

Table 2-73: Estimated Effects on Marine Mammal Stocks from Sonar and Other Active 

Transducers Over a Maximum Year of Navy Testing 

Species Stock or Population BEH TTS AINJ 

ESA-Listed 

Blue whale Eastern North Pacific 6 14 - 

Fin whale 
Northeast Pacific 8 8 0 

California/Oregon/Washington 166 125 (1) 

Gray whale Western North Pacific 1 4 - 

Humpback whale 

Mexico North Pacific 32 45 - 

Mainland Mexico- 
California/Oregon/Washington 536 720 1 

Central America/Southern Mexico - 
California/Oregon/Washington 78 103 0 

North Pacific right whale Eastern North Pacific (1) 1 - 

Sei whale Eastern North Pacific 13 18 - 

Killer whale Southern Resident 44 5 0 

Sperm whale California/Oregon/Washington 133 5 - 

Guadalupe fur seal Mexico 16,894 914 (1) 

Non ESA-Listed 

Gray whale Eastern North Pacific 129 555 3 

Humpback whale Hawai'i 292 417 1 

Minke whale 
California/Oregon/Washington 28 42 1 

Alaska 2 5 0 

Bottlenose dolphin California/Oregon/Washington Offshore 8 0 - 

Dall's porpoise 
California/Oregon/Washington 6,349 17,282 324 

Alaska 411 2,397 47 

Killer whale 

West Coast Transient 209 107 0 

Northern Resident 47 11 0 

East Pacific Offshore 32 4 - 

Alaska Resident 12 15 0 

Kogia whales California/Oregon/Washington 74 172 3 

Northern right whale dolphin California/Oregon/Washington 11,321 1,085 (1) 

Pacific white-sided dolphin 
North Pacific 409 216 2 

California/Oregon/Washington 6,460 656 (1) 

Risso's dolphin California/Oregon/Washington 2,560 395 0 

Short-beaked common dolphin California/Oregon/Washington 4,963 162 1 

Short-finned pilot whale California/Oregon/Washington 15 3 - 

Striped dolphin California/Oregon/Washington 62 2 - 

Baird's beaked whale 
California/Oregon/Washington 781 0 - 

Alaska 41 - - 

Goose-beaked whale 
California/Oregon/Washington 996 1 - 

Alaska 161 1 - 

Harbor porpoise 

Washington Inland 87,500 63,997 4,961 

Southern Southeast Alaska Inland 
Waters 237 179 10 

Northern Oregon/Washington Coast 227,169 13,825 80 

Northern California/Southern Oregon (1) - - 

Central Oregon 762 324 0 

Small beaked whale guild California/Oregon/Washington 826 1 - 

California sea lion United States 15,648 2,132 3 

Harbor seal 

South Puget Sound 1,761 2,734 79 

Oregon Washington Coast Stock 17,575 8,391 3 

Northern Washington Inland Waters 3,941 4,309 89 

Hood Canal 9,226 6,286 11 
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Species Stock or Population BEH TTS AINJ 

Clarence Strait Stock 5,753 9,064 131 

Northern elephant seal 
NSD - Mexico 912 157 0 

California Breeding 10,770 1,906 2 

Northern fur seal 
Eastern Pacific 10,465 484 - 

California 1,707 80 - 

Steller sea lion Eastern 14,237 1,467 1 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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Table 2-74: Estimated Effects on Marine Mammal Stocks from Sonar and Other Active 

Transducers Over Seven Years of Navy Testing 

Species Stock or Population BEH TTS AINJ 

ESA-Listed 

Blue whale Eastern North Pacific 36 83 - 

Fin whale 
Northeast Pacific 41 39 0 

California/Oregon/Washington 946 762 2 

Gray whale Western North Pacific 5 19 - 

Humpback whale 

Mexico North Pacific 190 255 - 

Mainland Mexico- 
California/Oregon/Washington 3,134 4,007 2 

Central America/Southern Mexico - 
California/Oregon/Washington 453 569 0 

North Pacific right whale Eastern North Pacific 2 5 - 

Sei whale Eastern North Pacific 77 94 - 

Killer whale Southern Resident 229 31 0 

Sperm whale California/Oregon/Washington 756 21 - 

Guadalupe fur seal Mexico 91,753 3,718 2 

Non ESA-Listed 

Gray whale Eastern North Pacific 787 2,688 14 

Humpback whale Hawai'i 1,745 2,382 2 

Minke whale 
California/Oregon/Washington 167 255 7 

Alaska 8 23 0 

Bottlenose dolphin California/Oregon/Washington Offshore 51 0 - 

Dall's porpoise 
California/Oregon/Washington 35,673 100,169 1,897 

Alaska 1,890 12,335 141 

Killer whale 

West Coast Transient 1,390 729 0 

Northern Resident 235 42 0 

East Pacific Offshore 188 16 - 

Alaska Resident 69 78 0 

Kogia whales California/Oregon/Washington 413 925 15 

Northern right whale dolphin California/Oregon/Washington 65,912 4,780 1 

Pacific white-sided dolphin 
North Pacific 2,011 965 2 

California/Oregon/Washington 36,804 2,806 1 

Risso's dolphin California/Oregon/Washington 13,767 1,546 0 

Short-beaked common dolphin California/Oregon/Washington 29,438 838 3 

Short-finned pilot whale California/Oregon/Washington 89 11 - 

Striped dolphin California/Oregon/Washington 404 9 - 

Baird's beaked whale 
California/Oregon/Washington 4,480 0 - 

Alaska 194 - - 

Goose-beaked whale 
California/Oregon/Washington 5,694 4 - 

Alaska 822 2 - 

Harbor porpoise 

Washington Inland 605,214 444,604 34,515 

Southern Southeast Alaska Inland 
Waters 1,335 964 19 

Northern Oregon/Washington Coast 1,337,786 74,941 497 

Northern California/Southern Oregon 1 - - 

Central Oregon 3,826 1,623 0 

Small beaked whale guild California/Oregon/Washington 4,753 3 - 

California sea lion United States 82,170 10,825 13 

Harbor seal 

South Puget Sound 12,101 18,732 515 

Oregon Washington Coast Stock 82,953 37,323 16 

Northern Washington Inland Waters 27,049 29,690 412 

Hood Canal 63,724 43,658 71 

Clarence Strait Stock 32,942 49,417 202 

Northern elephant seal NSD - Mexico 4,921 784 0 
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Species Stock or Population BEH TTS AINJ 

California Breeding 58,112 9,663 5 

Northern fur seal 
Eastern Pacific 56,551 2,011 - 

California 9,230 340 - 

Steller sea lion Eastern 73,595 6,204 2 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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2.4.5.3 Explosives Effects Summary Tables  

2.4.5.3.1 Training  Explosives Effects Summary Tables  

Table 2-75: Estimated Effects on Marine Mammal Stocks from Explosives over a Year of 

Maximum U.S. Coast Guard Training 

Species Stock or Population BEH TTS AINJ INJ MORT 

ESA-Listed 

Blue whale Eastern North Pacific - - - - - 

Fin whale 
Northeast Pacific - - - - - 

California/Oregon/Washington - - - - - 

Gray whale Western North Pacific - - - - - 

Humpback whale 

Mexico North Pacific - - - - - 

Mainland Mexico- 
California/Oregon/Washington - - - - - 

Central America/Southern Mexico - 
California/Oregon/Washington - - - - - 

North Pacific right whale Eastern North Pacific - - - - - 

Sei whale Eastern North Pacific - - - - - 

Killer whale Southern Resident - - - - - 

Sperm whale California/Oregon/Washington - - - - - 

Guadalupe fur seal Mexico 0 (1) - - - 

Non ESA-Listed 

Gray whale Eastern North Pacific - - - - - 

Humpback whale Hawai'i - - - - - 

Minke whale 
California/Oregon/Washington - - - - - 

Alaska 0 - - - - 

Bottlenose dolphin California/Oregon/Washington Offshore - - - - - 

Dall's porpoise 
California/Oregon/Washington 17 9 1 - - 

Alaska 8 5 (1) - - 

Killer whale 

West Coast Transient - - - - - 

Northern Resident - - - - - 

East Pacific Offshore - - - - - 

Alaska Resident - - - - - 

Kogia whales California/Oregon/Washington (1) (1) - - - 

Northern right whale dolphin California/Oregon/Washington (1) 0 0 - - 

Pacific white-sided dolphin 
North Pacific - - 0 - - 

California/Oregon/Washington 0 0 0 0 - 

Risso's dolphin California/Oregon/Washington - - - - - 

Short-beaked common dolphin California/Oregon/Washington 0 0 - - - 

Short-finned pilot whale California/Oregon/Washington - - - - - 

Striped dolphin California/Oregon/Washington - - - - - 

Baird's beaked whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Goose-beaked whale 
California/Oregon/Washington 0 - - - - 

Alaska - - - - - 

Harbor porpoise 

Washington Inland - - - - - 

Southern Southeast Alaska Inland Waters - - - - - 

Northern Oregon/Washington Coast 0 - - - - 

Northern California/Southern Oregon - - - - - 

Central Oregon - - - - - 

Small beaked whale guild California/Oregon/Washington - - - - - 

California sea lion United States - - - - - 

Harbor seal 

South Puget Sound - - - - - 

Oregon Washington Coast Stock - - - - - 

Northern Washington Inland Waters - - - - - 
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Species Stock or Population BEH TTS AINJ INJ MORT 

Hood Canal - - - - - 

Clarence Strait Stock - - - - - 

Northern elephant seal 
NSD - Mexico (1) 0 - - - 

California Breeding 1 1 0 - - 

Northern fur seal 
Eastern Pacific (1) (1) 0 - - 

California 0 0 - - - 

Steller sea lion Eastern - - - - - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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Table 2-76: Estimated Effects on Marine Mammal Stocks from Explosives over Seven Years of 

Maximum U.S. Coast Guard Training 

Species Stock or Population BEH TTS AINJ INJ MORT 

ESA-Listed 

Blue whale Eastern North Pacific - - - - - 

Fin whale 
Northeast Pacific - - - - - 

California/Oregon/Washington - - - - - 

Gray whale Western North Pacific - - - - - 

Humpback whale 

Mexico North Pacific - - - - - 

Mainland Mexico- 
California/Oregon/Washington - - - - - 

Central America/Southern Mexico - 
California/Oregon/Washington - - - - - 

North Pacific right whale Eastern North Pacific - - - - - 

Sei whale Eastern North Pacific - - - - - 

Killer whale Southern Resident - - - - - 

Sperm whale California/Oregon/Washington - - - - - 

Guadalupe fur seal Mexico 0 1 - - - 

Non ESA-Listed 

Gray whale Eastern North Pacific - - - - - 

Humpback whale Hawai'i - - - - - 

Minke whale 
California/Oregon/Washington - - - - - 

Alaska 0 - - - - 

Bottlenose dolphin California/Oregon/Washington Offshore - - - - - 

Dall's porpoise 
California/Oregon/Washington 94 49 6 - - 

Alaska 43 24 2 - - 

Killer whale 

West Coast Transient - - - - - 

Northern Resident - - - - - 

East Pacific Offshore - - - - - 

Alaska Resident - - - - - 

Kogia whales California/Oregon/Washington 1 1 - - - 

Northern right whale dolphin California/Oregon/Washington 1 0 0 - - 

Pacific white-sided dolphin 
North Pacific - - 0 - - 

California/Oregon/Washington 0 0 0 0 - 

Risso's dolphin California/Oregon/Washington - - - - - 

Short-beaked common dolphin California/Oregon/Washington 0 0 - - - 

Short-finned pilot whale California/Oregon/Washington - - - - - 

Striped dolphin California/Oregon/Washington - - - - - 

Baird's beaked whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Goose-beaked whale 
California/Oregon/Washington 0 - - - - 

Alaska - - - - - 

Harbor porpoise 

Washington Inland - - - - - 

Southern Southeast Alaska Inland Waters - - - - - 

Northern Oregon/Washington Coast 0 - - - - 

Northern California/Southern Oregon - - - - - 

Central Oregon - - - - - 

Small beaked whale guild California/Oregon/Washington - - - - - 

California sea lion United States - - - - - 

Harbor seal 

South Puget Sound - - - - - 

Oregon Washington Coast Stock - - - - - 

Northern Washington Inland Waters - - - - - 

Hood Canal - - - - - 

Clarence Strait Stock - - - - - 

Northern elephant seal 
NSD - Mexico 1 0 - - - 

California Breeding 6 7 0 - - 
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Species Stock or Population BEH TTS AINJ INJ MORT 

Northern fur seal 
Eastern Pacific 1 1 0 - - 

California 0 0 - - - 

Steller sea lion Eastern - - - - - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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Table 2-77: Estimated Effects on Marine Mammal Stocks from Explosives over a Maximum 

Year of Navy Training 

Species Stock or Population BEH TTS AINJ INJ MORT 

ESA-Listed 

Blue whale Eastern North Pacific - - - - - 

Fin whale 
Northeast Pacific 0 - - - - 

California/Oregon/Washington (1) 1 - - - 

Gray whale Western North Pacific - - - - - 

Humpback whale 

Mexico North Pacific - - - - - 

Mainland Mexico- 
California/Oregon/Washington 0 (1) (1) - - 

Central America/Southern Mexico - 
California/Oregon/Washington 0 - - - - 

North Pacific right whale Eastern North Pacific - - - - - 

Sei whale Eastern North Pacific - - - - - 

Killer whale Southern Resident - - - - - 

Sperm whale California/Oregon/Washington - 0 - - - 

Guadalupe fur seal Mexico 1 2 0 - - 

Non ESA-Listed 

Gray whale Eastern North Pacific - 0 - - - 

Humpback whale Hawai'i - 0 - - - 

Minke whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Bottlenose dolphin California/Oregon/Washington Offshore - - - - - 

Dall's porpoise 
California/Oregon/Washington 252 156 18 - - 

Alaska 140 87 9 0 - 

Killer whale 

West Coast Transient - - - - - 

Northern Resident - - - - - 

East Pacific Offshore - - - - - 

Alaska Resident - - - - - 

Kogia whales California/Oregon/Washington 2 2 (1) - - 

Northern right whale dolphin California/Oregon/Washington 3 2 1 0 - 

Pacific white-sided dolphin 
North Pacific 0 - - - - 

California/Oregon/Washington 0 - 0 - - 

Risso's dolphin California/Oregon/Washington - - - - - 

Short-beaked common dolphin California/Oregon/Washington 0 (1) - 0 - 

Short-finned pilot whale California/Oregon/Washington - - - - - 

Striped dolphin California/Oregon/Washington - - - - - 

Baird's beaked whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Goose-beaked whale 
California/Oregon/Washington (1) 0 - - - 

Alaska (1) - - - - 

Harbor porpoise 

Washington Inland - 119 56 0 0 

Southern Southeast Alaska Inland Waters - - - - - 

Northern Oregon/Washington Coast 0 0 - - - 

Northern California/Southern Oregon - - - - - 

Central Oregon - - - - - 

Small beaked whale guild California/Oregon/Washington - - - - - 

California sea lion United States - (1) - - - 

Harbor seal 

South Puget Sound - - - - - 

Oregon Washington Coast Stock - - - - - 

Northern Washington Inland Waters - 3 (1) - - 

Hood Canal - 2 (1) - - 

Clarence Strait Stock - - - - - 

Northern elephant seal 
NSD - Mexico 2 1 0 - - 

California Breeding 19 15 1 - - 
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Species Stock or Population BEH TTS AINJ INJ MORT 

Northern fur seal 
Eastern Pacific 2 3 (1) 0 0 

California 1 1 - - - 

Steller sea lion Eastern 0 0 - - - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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Table 2-78: Estimated Effects on Marine Mammal Stocks from Explosives over Seven Years of 

Navy Training 

Species Stock or Population BEH TTS AINJ INJ MORT 

ESA-Listed 

Blue whale Eastern North Pacific - - - - - 

Fin whale 
Northeast Pacific 0 - - - - 

California/Oregon/Washington 1 5 - - - 

Gray whale Western North Pacific - - - - - 

Humpback whale 

Mexico North Pacific - - - - - 

Mainland Mexico- 
California/Oregon/Washington 0 1 2 - - 

Central America/Southern Mexico - 
California/Oregon/Washington 0 - - - - 

North Pacific right whale Eastern North Pacific - - - - - 

Sei whale Eastern North Pacific - - - - - 

Killer whale Southern Resident - - - - - 

Sperm whale California/Oregon/Washington - 0 - - - 

Guadalupe fur seal Mexico 5 13 0 - - 

Non ESA-Listed 

Gray whale Eastern North Pacific - 0 - - - 

Humpback whale Hawai'i - 0 - - - 

Minke whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Bottlenose dolphin California/Oregon/Washington Offshore - - - - - 

Dall's porpoise 
California/Oregon/Washington 1,678 974 110 - - 

Alaska 936 519 51 0 - 

Killer whale 

West Coast Transient - - - - - 

Northern Resident - - - - - 

East Pacific Offshore - - - - - 

Alaska Resident - - - - - 

Kogia whales California/Oregon/Washington 14 13 1 - - 

Northern right whale dolphin California/Oregon/Washington 15 13 6 0 - 

Pacific white-sided dolphin 
North Pacific 0 - - - - 

California/Oregon/Washington 0 - 0 - - 

Risso's dolphin California/Oregon/Washington - - - - - 

Short-beaked common dolphin California/Oregon/Washington 0 2 - 0 - 

Short-finned pilot whale California/Oregon/Washington - - - - - 

Striped dolphin California/Oregon/Washington - - - - - 

Baird's beaked whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Goose-beaked whale 
California/Oregon/Washington 1 0 - - - 

Alaska 1 - - - - 

Harbor porpoise 

Washington Inland - 827 386 0 0 

Southern Southeast Alaska Inland Waters - - - - - 

Northern Oregon/Washington Coast 0 0 - - - 

Northern California/Southern Oregon - - - - - 

Central Oregon - - - - - 

Small beaked whale guild California/Oregon/Washington - - - - - 

California sea lion United States - 2 - - - 

Harbor seal 

South Puget Sound - - - - - 

Oregon Washington Coast Stock - - - - - 

Northern Washington Inland Waters - 20 2 - - 

Hood Canal - 10 1 - - 

Clarence Strait Stock - - - - - 

Northern elephant seal 
NSD - Mexico 11 7 0 - - 

California Breeding 129 98 4 - - 



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-167 

Species Stock or Population BEH TTS AINJ INJ MORT 

Northern fur seal 
Eastern Pacific 11 16 3 0 0 

California 6 4 - - - 

Steller sea lion Eastern 0 0 - - - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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2.4.5.3.2 Testing  Explosives Effects Summary Tables  

Table 2-79: Estimated Effects on Marine Mammal Stocks from Explosives over a Maximum 

Year of Navy Testing  

Species Stock or Population BEH TTS AINJ INJ MORT 

ESA-Listed 

Blue whale Eastern North Pacific (1) (1) - - - 

Fin whale 
Northeast Pacific - - - - - 

California/Oregon/Washington 2 1 (1) - - 

Gray whale Western North Pacific 0 0 - - - 

Humpback whale 

Mexico North Pacific (1) (1) - - - 

Mainland Mexico- 
California/Oregon/Washington 13 6 (1) - - 

Central America/Southern Mexico - 
California/Oregon/Washington 2 1 - - - 

North Pacific right whale Eastern North Pacific - - - - - 

Sei whale Eastern North Pacific (1) (1) - - - 

Killer whale Southern Resident - - - - - 

Sperm whale California/Oregon/Washington 0 - - - - 

Guadalupe fur seal Mexico 11 4 (1) - - 

Non ESA-Listed 

Gray whale Eastern North Pacific 11 4 0 - - 

Humpback whale Hawai'i 4 2 - - - 

Minke whale 
California/Oregon/Washington 1 (1) 0 - - 

Alaska - - - - - 

Bottlenose dolphin California/Oregon/Washington Offshore - - - - - 

Dall's porpoise 
California/Oregon/Washington 142 150 27 - - 

Alaska - - - - - 

Killer whale 

West Coast Transient - - - - - 

Northern Resident - - - - - 

East Pacific Offshore - - - - - 

Alaska Resident - - - - - 

Kogia whales California/Oregon/Washington 2 2 (1) - - 

Northern right whale dolphin California/Oregon/Washington 1 (1) 0 - - 

Pacific white-sided dolphin 
North Pacific - - - - - 

California/Oregon/Washington 1 (1) 0 0 - 

Risso's dolphin California/Oregon/Washington 1 (1) 0 - - 

Short-beaked common dolphin California/Oregon/Washington 1 1 0 - - 

Short-finned pilot whale California/Oregon/Washington - - - - - 

Striped dolphin California/Oregon/Washington - - - - - 

Baird's beaked whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Goose-beaked whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Harbor porpoise 

Washington Inland - - - - - 

Southern Southeast Alaska Inland Waters - - - - - 

Northern Oregon/Washington Coast 438 485 90 0 0 

Northern California/Southern Oregon - - - - - 

Central Oregon 234 265 45 - - 

Small beaked whale guild California/Oregon/Washington 0 0 - - - 

California sea lion United States 22 9 (1) - - 

Harbor seal 

South Puget Sound - - - - - 

Oregon Washington Coast Stock 95 50 1 0 - 

Northern Washington Inland Waters - - - - - 

Hood Canal - - - - - 

Clarence Strait Stock - - - - - 
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Species Stock or Population BEH TTS AINJ INJ MORT 

Northern elephant seal 
NSD - Mexico 4 2 0 - - 

California Breeding 37 17 (1) - - 

Northern fur seal 
Eastern Pacific 1 (1) - - - 

California 0 - - - - 

Steller sea lion Eastern 30 13 (1) 0 - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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Table 2-80: Estimated Effects on Marine Mammal Stocks from Explosives over Seven Years of 

Navy Testing  

Species Stock or Population BEH TTS AINJ INJ MORT 

ESA-Listed 

Blue whale Eastern North Pacific 2 1 - - - 

Fin whale 
Northeast Pacific - - - - - 

California/Oregon/Washington 10 4 1 - - 

Gray whale Western North Pacific 0 0 - - - 

Humpback whale 

Mexico North Pacific 2 1 - - - 

Mainland Mexico- 
California/Oregon/Washington 65 32 1 - - 

Central America/Southern Mexico - 
California/Oregon/Washington 12 5 - - - 

North Pacific right whale Eastern North Pacific - - - - - 

Sei whale Eastern North Pacific 2 1 - - - 

Killer whale Southern Resident - - - - - 

Sperm whale California/Oregon/Washington 0 - - - - 

Guadalupe fur seal Mexico 57 18 1 - - 

Non ESA-Listed 

Gray whale Eastern North Pacific 54 18 0 - - 

Humpback whale Hawai'i 19 9 - - - 

Minke whale 
California/Oregon/Washington 3 1 0 - - 

Alaska - - - - - 

Bottlenose dolphin California/Oregon/Washington Offshore - - - - - 

Dall's porpoise 
California/Oregon/Washington 716 754 139 - - 

Alaska - - - - - 

Killer whale 

West Coast Transient - - - - - 

Northern Resident - - - - - 

East Pacific Offshore - - - - - 

Alaska Resident - - - - - 

Kogia whales California/Oregon/Washington 9 11 2 - - 

Northern right whale dolphin California/Oregon/Washington 3 1 0 - - 

Pacific white-sided dolphin 
North Pacific - - - - - 

California/Oregon/Washington 4 1 0 0 - 

Risso's dolphin California/Oregon/Washington 4 1 0 - - 

Short-beaked common dolphin California/Oregon/Washington 5 3 0 - - 

Short-finned pilot whale California/Oregon/Washington - - - - - 

Striped dolphin California/Oregon/Washington - - - - - 

Baird's beaked whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Goose-beaked whale 
California/Oregon/Washington - - - - - 

Alaska - - - - - 

Harbor porpoise 

Washington Inland - - - - - 

Southern Southeast Alaska Inland Waters - - - - - 

Northern Oregon/Washington Coast 2,191 2,425 452 0 0 

Northern California/Southern Oregon - - - - - 

Central Oregon 1,170 1,324 227 - - 

Small beaked whale guild California/Oregon/Washington 0 0 - - - 

California sea lion United States 111 46 1 - - 

Harbor seal 

South Puget Sound - - - - - 

Oregon Washington Coast Stock 476 250 6 0 - 

Northern Washington Inland Waters - - - - - 

Hood Canal - - - - - 

Clarence Strait Stock - - - - - 

Northern elephant seal 
NSD - Mexico 18 8 0 - - 

California Breeding 187 86 2 - - 
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Species Stock or Population BEH TTS AINJ INJ MORT 

Northern fur seal 
Eastern Pacific 4 1 - - - 

California 0 - - - - 

Steller sea lion Eastern 148 65 2 0 - 
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury, INJ = non-auditory injury, MORT = mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Stocks are not shown if no effects are estimated. 
NSD = No stock designation. 
version.20260813 
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2.5 RANGES TO EFFECTS  

The following section provides the range (distance) over which specific physiological or behavioral 

effects are expected to occur based on the acoustic and explosive criteria in the Criteria and Thresholds 

TR, and the acoustic and explosive propagation calculations from NAEMO described in the Quantitative 

Analysis TR. The ranges to effects are shown for representative sonar systems and explosive bins from 

E1 (0.1-0.25 lb.) to E10 (>250-500 lb.). Ranges are determined by modeling the distance that noise from 

a source will need to propagate to reach exposure level thresholds specific to a hearing group that will 

cause behavioral response, TTS, AINJ, non-auditory injury, and mortality. Ranges to effects are utilized to 

help predict effects from acoustic and explosive sources and assess the benefit of mitigation zones. 

Tables present median and standard deviation ranges to effects for each hearing group, source or bin, 

location, exposure duration (sonar), source depth (non-explosive impulsive sources and explosives), and 

representative cluster size (non-explosive impulsive sources and explosives). Ranges to effects consider 

propagation effects of sources modeled at different locations (i.e., analysis points), seasons, source 

depths, and radials (i.e., each analysis point considers propagation effects in different x-y directions by 

modeling 18 radials in azimuthal increments of 20° to obtain 360° coverage around an analysis point). 

Boxplots visually present the distribution, variance, and outlier ranges for a given combination of a 

source or bin, hearing group, and effect. On the boxplots, outliers are plotted as dots, the lowest and 

highest non-outlier ranges are the extent of the left and right horizontal lines respectively that extend 

from the sides of a colored box, and the 25th, 50th (i.e., median), and 75th percentiles are the left edge, 

center line, and right edge of a colored box respectively. 

2.5.1 RANGES TO EFFECTS FOR SONAR AND OTHER TRANSDUCERS 

Ranges to effects for sonar were determined by modeling the distance that sound would need to 

propagate to reach exposure level thresholds specific to a hearing group that would cause behavioral 

response, TTS, and AINJ, as described in the Criteria and Thresholds TR. The ranges do not account for an 

animal avoiding a source nor for the movement of the platform, both of which would influence the 

actual range to onset of auditory effects during an actual exposure. 

The tables below provide the ranges to TTS and AINJ for an exposure duration of 1, 30, 60, and 120 

seconds for six representative sonar systems. Due to the lower acoustic thresholds for TTS versus AINJ, 

ranges to TTS are longer. Successive pings can be expected to add together, further increasing the range 

to the onset of TTS and AINJ. 

The mean, mean +1 standard deviation, and mean -1 standard deviation behavioral response curves 

below, provide the probability of behavioral response as a function of range for the sensitive species 

(beaked whales), mysticete (all baleen whales), and odontocete (all other toothed whales and dolphins) 

behavioral response groups. 
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Table 2-81: Very Low Frequency Cetacean Ranges to Effects for Sonar 

Sonar Type Location Duration TTS AINJ 

Dipping 
Sonar 

Nearshore 

1 s 164 m (33 m) 0 m (6 m) 

30 s 321 m (27 m) 18 m (10 m) 

60 s 405 m (24 m) 25 m (13 m) 

120 s 626 m (52 m) 35 m (5 m) 

Offshore 

1 s 150 m (24 m) 0 m (1 m) 

30 s 270 m (53 m) 0 m (8 m) 

60 s 370 m (97 m) 18 m (10 m) 

120 s 525 m (146 m) 35 m (12 m) 

MF1 Ship 
Sonar 

Nearshore 

1 s 1,499 m (997 m) 90 m (21 m) 

30 s 1,499 m (997 m) 90 m (21 m) 

60 s 1,986 m (1,593 m) 140 m (34 m) 

120 s 2,306 m (2,193 m) 180 m (41 m) 

Offshore 

1 s 1,000 m (486 m) 85 m (3 m) 

30 s 1,000 m (486 m) 85 m (3 m) 

60 s 1,611 m (1,124 m) 130 m (6 m) 

120 s 2,076 m (1,506 m) 170 m (5 m) 

MF1C Ship 
Sonar 

Nearshore 

1 s 1,651 m (879 m) 90 m (4 m) 

30 s 3,785 m (2,191 m) 170 m (19 m) 

60 s 5,736 m (3,754 m) 260 m (35 m) 

120 s 7,875 m (5,856 m) 380 m (70 m) 

Offshore 

1 s 1,000 m (486 m) 85 m (3 m) 

30 s 2,076 m (1,506 m) 170 m (5 m) 

60 s 4,000 m (2,341 m) 250 m (9 m) 

120 s 5,722 m (3,633 m) 370 m (14 m) 

MF1K Ship 
Sonar 

Nearshore 

1 s 190 m (41 m) 13 m (5 m) 

30 s 380 m (105 m) 24 m (1 m) 

60 s 529 m (157 m) 30 m (2 m) 
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Sonar Type Location Duration TTS AINJ 

120 s 804 m (383 m) 45 m (5 m) 

Offshore 

1 s 190 m (7 m) 11 m (6 m) 

30 s 330 m (11 m) 23 m (11 m) 

60 s 430 m (21 m) 30 m (2 m) 

120 s 600 m (38 m) 40 m (2 m) 

Mine-
Hunting 
Sonar 

Nearshore 

1 s 0 m (1 m) 0 m (0 m) 

30 s 5 m (3 m) 0 m (0 m) 

60 s 8 m (4 m) 0 m (0 m) 

120 s 12 m (6 m) 0 m (0 m) 

Offshore 

1 s 0 m (0 m) 0 m (0 m) 

30 s 0 m (2 m) 0 m (0 m) 

60 s 0 m (4 m) 0 m (0 m) 

120 s 11 m (6 m) 0 m (0 m) 

Sonobuoy 
Sonar 

Nearshore 

1 s 19 m (9 m) 0 m (0 m) 

30 s 35 m (12 m) 0 m (0 m) 

60 s 50 m (18 m) 0 m (2 m) 

120 s 70 m (24 m) 0 m (3 m) 

Offshore 

1 s 0 m (8 m) 0 m (0 m) 

30 s 25 m (12 m) 0 m (0 m) 

60 s 35 m (17 m) 0 m (1 m) 

120 s 50 m (22 m) 0 m (2 m) 

Median ranges with standard deviation ranges in parentheses 
TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
MF1 = hull-mounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode 
version.20260226 
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Figure 2-7: Very Low Frequency Cetacean Ranges to Temporary Threshold Shift for Sonar 

 

 

Figure 2-8: Very Low Frequency Cetacean Ranges to Auditory Injury for Sonar 
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Table 2-82: Low Frequency Cetacean Ranges to Effects for Sonar 

Sonar Type Location Duration TTS AINJ 

Dipping 
Sonar 

Nearshore 

1 s 190 m (35 m) 12 m (6 m) 

30 s 323 m (29 m) 21 m (1 m) 

60 s 421 m (27 m) 25 m (0 m) 

120 s 597 m (49 m) 35 m (0 m) 

Offshore 

1 s 150 m (84 m) 0 m (6 m) 

30 s 260 m (138 m) 18 m (10 m) 

60 s 320 m (175 m) 25 m (12 m) 

120 s 440 m (182 m) 35 m (18 m) 

MF1 Ship 
Sonar 

Nearshore 

1 s 1,531 m (1,060 m) 95 m (22 m) 

30 s 1,531 m (1,060 m) 95 m (22 m) 

60 s 1,972 m (1,698 m) 150 m (34 m) 

120 s 2,250 m (2,349 m) 187 m (42 m) 

Offshore 

1 s 1,000 m (596 m) 90 m (3 m) 

30 s 1,000 m (596 m) 90 m (3 m) 

60 s 1,750 m (1,238 m) 140 m (3 m) 

120 s 2,250 m (1,630 m) 180 m (5 m) 

MF1C Ship 
Sonar 

Nearshore 

1 s 1,897 m (944 m) 95 m (10 m) 

30 s 3,840 m (2,437 m) 180 m (18 m) 

60 s 6,014 m (4,014 m) 270 m (32 m) 

120 s 8,458 m (6,177 m) 390 m (59 m) 

Offshore 

1 s 1,000 m (596 m) 90 m (3 m) 

30 s 2,250 m (1,630 m) 180 m (5 m) 

60 s 4,278 m (2,483 m) 260 m (8 m) 

120 s 6,104 m (3,847 m) 380 m (18 m) 

MF1K Ship 
Sonar 

Nearshore 

1 s 200 m (42 m) 14 m (1 m) 

30 s 370 m (129 m) 24 m (1 m) 

60 s 496 m (198 m) 30 m (1 m) 
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Sonar Type Location Duration TTS AINJ 

120 s 774 m (467 m) 45 m (5 m) 

Offshore 

1 s 190 m (6 m) 14 m (1 m) 

30 s 340 m (13 m) 24 m (1 m) 

60 s 450 m (22 m) 30 m (0 m) 

120 s 625 m (49 m) 45 m (0 m) 

Mine-
Hunting 
Sonar 

Nearshore 

1 s 0 m (4 m) 0 m (0 m) 

30 s 0 m (8 m) 0 m (0 m) 

60 s 0 m (11 m) 0 m (0 m) 

120 s 22 m (16 m) 0 m (0 m) 

Offshore 

1 s 0 m (4 m) 0 m (0 m) 

30 s 0 m (7 m) 0 m (0 m) 

60 s 0 m (11 m) 0 m (0 m) 

120 s 11 m (15 m) 0 m (0 m) 

Sonobuoy 
Sonar 

Nearshore 

1 s 23 m (10 m) 0 m (0 m) 

30 s 40 m (14 m) 0 m (1 m) 

60 s 55 m (19 m) 0 m (2 m) 

120 s 80 m (29 m) 5 m (4 m) 

Offshore 

1 s 0 m (10 m) 0 m (0 m) 

30 s 25 m (15 m) 0 m (1 m) 

60 s 35 m (22 m) 0 m (1 m) 

120 s 55 m (32 m) 0 m (3 m) 

Median ranges with standard deviation ranges in parentheses 
TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
MF1 = hull-mounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode 
version.20260226 
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Figure 2-9: Low Frequency Cetacean Ranges to Temporary Threshold Shift for Sonar 

 

 

Figure 2-10: Low Frequency Cetacean Ranges to Auditory Injury for Sonar 
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Table 2-83: High Frequency Cetacean Ranges to Effects for Sonar 

Sonar Type Location Duration TTS AINJ 

Dipping 
Sonar 

Nearshore 

1 s 55 m (0 m) 5 m (2 m) 

30 s 120 m (10 m) 9 m (4 m) 

60 s 170 m (29 m) 12 m (6 m) 

120 s 265 m (32 m) 18 m (5 m) 

Offshore 

1 s 55 m (27 m) 0 m (2 m) 

30 s 110 m (54 m) 0 m (4 m) 

60 s 150 m (76 m) 0 m (5 m) 

120 s 220 m (106 m) 0 m (8 m) 

MF1 Ship 
Sonar 

Nearshore 

1 s 758 m (409 m) 40 m (4 m) 

30 s 758 m (409 m) 40 m (4 m) 

60 s 1,114 m (645 m) 65 m (14 m) 

120 s 1,423 m (957 m) 90 m (20 m) 

Offshore 

1 s 600 m (42 m) 40 m (16 m) 

30 s 600 m (42 m) 40 m (16 m) 

60 s 850 m (131 m) 63 m (22 m) 

120 s 1,000 m (416 m) 80 m (10 m) 

MF1C Ship 
Sonar 

Nearshore 

1 s 626 m (119 m) 40 m (3 m) 

30 s 1,542 m (846 m) 85 m (6 m) 

60 s 3,083 m (1,447 m) 130 m (14 m) 

120 s 3,993 m (2,716 m) 200 m (21 m) 

Offshore 

1 s 600 m (42 m) 40 m (16 m) 

30 s 1,000 m (416 m) 80 m (10 m) 

60 s 1,500 m (1,016 m) 130 m (11 m) 

120 s 2,250 m (1,645 m) 200 m (14 m) 

MF1K Ship 
Sonar 

Nearshore 

1 s 100 m (19 m) 7 m (3 m) 

30 s 190 m (40 m) 13 m (5 m) 

60 s 250 m (51 m) 17 m (7 m) 
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Sonar Type Location Duration TTS AINJ 

120 s 380 m (124 m) 24 m (3 m) 

Offshore 

1 s 100 m (35 m) 0 m (3 m) 

30 s 180 m (17 m) 10 m (6 m) 

60 s 240 m (18 m) 16 m (8 m) 

120 s 340 m (22 m) 24 m (11 m) 

Mine-
Hunting 
Sonar 

Nearshore 

1 s 7 m (4 m) 0 m (0 m) 

30 s 14 m (8 m) 0 m (0 m) 

60 s 20 m (10 m) 0 m (0 m) 

120 s 25 m (10 m) 0 m (1 m) 

Offshore 

1 s 4 m (4 m) 0 m (0 m) 

30 s 8 m (8 m) 0 m (0 m) 

60 s 18 m (10 m) 0 m (0 m) 

120 s 25 m (8 m) 0 m (1 m) 

Sonobuoy 
Sonar 

Nearshore 

1 s 13 m (7 m) 0 m (0 m) 

30 s 25 m (9 m) 0 m (0 m) 

60 s 35 m (13 m) 0 m (0 m) 

120 s 50 m (15 m) 0 m (2 m) 

Offshore 

1 s 0 m (6 m) 0 m (0 m) 

30 s 0 m (10 m) 0 m (0 m) 

60 s 0 m (15 m) 0 m (0 m) 

120 s 35 m (18 m) 0 m (2 m) 

Median ranges with standard deviation ranges in parentheses 
TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
MF1 = hull-mounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode 
version.20260226 
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Figure 2-11: High Frequency Cetacean Ranges to Temporary Threshold Shift for Sonar 

 

 

Figure 2-12: High Frequency Cetacean Ranges to Auditory Injury for Sonar 
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Table 2-84: Very High Frequency Cetacean Ranges to Effects for Sonar 

Sonar Type Location Duration TTS AINJ 

Dipping 
Sonar 

Nearshore 

1 s 105 m (5 m) 8 m (0 m) 

30 s 225 m (32 m) 14 m (0 m) 

60 s 290 m (33 m) 19 m (0 m) 

120 s 411 m (29 m) 25 m (0 m) 

Offshore 

1 s 95 m (50 m) 0 m (4 m) 

30 s 190 m (102 m) 0 m (7 m) 

60 s 250 m (124 m) 14 m (9 m) 

120 s 360 m (82 m) 24 m (12 m) 

MF1 Ship 
Sonar 

Nearshore 

1 s 2,014 m (1,738 m) 150 m (35 m) 

30 s 2,014 m (1,738 m) 150 m (35 m) 

60 s 2,583 m (2,946 m) 230 m (46 m) 

120 s 2,951 m (3,835 m) 305 m (59 m) 

Offshore 

1 s 1,750 m (1,237 m) 140 m (5 m) 

30 s 1,750 m (1,237 m) 140 m (5 m) 

60 s 3,125 m (1,944 m) 220 m (6 m) 

120 s 4,250 m (2,517 m) 270 m (6 m) 

MF1C Ship 
Sonar 

Nearshore 

1 s 3,444 m (1,686 m) 150 m (17 m) 

30 s 6,062 m (4,062 m) 270 m (28 m) 

60 s 8,514 m (6,254 m) 400 m (32 m) 

120 s 11,236 m (8,701 m) 575 m (81 m) 

Offshore 

1 s 1,750 m (1,237 m) 140 m (5 m) 

30 s 4,250 m (2,517 m) 270 m (6 m) 

60 s 6,076 m (3,882 m) 390 m (10 m) 

120 s 8,722 m (5,748 m) 550 m (25 m) 

MF1K Ship 
Sonar 

Nearshore 

1 s 338 m (63 m) 20 m (1 m) 

30 s 614 m (241 m) 35 m (2 m) 

60 s 841 m (469 m) 50 m (6 m) 
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Sonar Type Location Duration TTS AINJ 

120 s 1,283 m (801 m) 85 m (13 m) 

Offshore 

1 s 300 m (7 m) 20 m (2 m) 

30 s 522 m (22 m) 35 m (0 m) 

60 s 675 m (57 m) 50 m (2 m) 

120 s 950 m (279 m) 80 m (3 m) 

Mine-
Hunting 
Sonar 

Nearshore 

1 s 85 m (15 m) 7 m (2 m) 

30 s 150 m (41 m) 15 m (3 m) 

60 s 221 m (80 m) 22 m (4 m) 

120 s 480 m (130 m) 30 m (3 m) 

Offshore 

1 s 85 m (4 m) 7 m (1 m) 

30 s 150 m (5 m) 15 m (0 m) 

60 s 200 m (0 m) 22 m (0 m) 

120 s 505 m (121 m) 30 m (0 m) 

Sonobuoy 
Sonar 

Nearshore 

1 s 90 m (26 m) 8 m (4 m) 

30 s 170 m (49 m) 15 m (6 m) 

60 s 250 m (89 m) 23 m (6 m) 

120 s 390 m (132 m) 30 m (8 m) 

Offshore 

1 s 65 m (33 m) 0 m (3 m) 

30 s 130 m (61 m) 9 m (6 m) 

60 s 200 m (75 m) 15 m (8 m) 

120 s 300 m (84 m) 22 m (11 m) 

Median ranges with standard deviation ranges in parentheses 
TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
MF1 = hull-mounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode 
version.20260226 
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Figure 2-13: Very High Frequency Cetacean Ranges to Temporary Threshold Shift for Sonar 

 

 

Figure 2-14: Very High Frequency Cetacean Ranges to Auditory Injury for Sonar 
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Table 2-85: Phocid Carnivores in Water Ranges to Effects for Sonar 

Sonar Type Location Duration TTS AINJ 

Dipping 
Sonar 

Nearshore 

1 s 190 m (15 m) 0 m (0 m) 

30 s 355 m (29 m) 10 m (12 m) 

60 s 502 m (30 m) 14 m (16 m) 

120 s 766 m (57 m) 40 m (6 m) 

Offshore 

1 s 160 m (73 m) 0 m (0 m) 

30 s 310 m (135 m) 0 m (2 m) 

60 s 400 m (179 m) 0 m (4 m) 

120 s 575 m (86 m) 0 m (17 m) 

MF1 Ship 
Sonar 

Nearshore 

1 s 1,792 m (1,327 m) 120 m (27 m) 

30 s 1,792 m (1,327 m) 120 m (27 m) 

60 s 2,222 m (2,213 m) 180 m (40 m) 

120 s 2,576 m (2,977 m) 230 m (47 m) 

Offshore 

1 s 1,250 m (726 m) 100 m (56 m) 

30 s 1,250 m (726 m) 100 m (56 m) 

60 s 2,167 m (1,179 m) 150 m (22 m) 

120 s 2,750 m (1,579 m) 200 m (25 m) 

MF1C Ship 
Sonar 

Nearshore 

1 s 2,528 m (1,194 m) 120 m (9 m) 

30 s 4,507 m (3,114 m) 230 m (22 m) 

60 s 6,583 m (4,930 m) 330 m (59 m) 

120 s 9,264 m (7,224 m) 490 m (93 m) 

Offshore 

1 s 1,250 m (726 m) 100 m (56 m) 

30 s 2,750 m (1,579 m) 200 m (25 m) 

60 s 3,750 m (2,555 m) 302 m (30 m) 

120 s 5,861 m (4,034 m) 460 m (39 m) 

MF1K Ship 
Sonar 

Nearshore 

1 s 250 m (49 m) 0 m (7 m) 

30 s 485 m (143 m) 25 m (4 m) 

60 s 672 m (233 m) 35 m (3 m) 
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Sonar Type Location Duration TTS AINJ 

120 s 963 m (537 m) 65 m (8 m) 

Offshore 

1 s 208 m (31 m) 0 m (0 m) 

30 s 410 m (38 m) 22 m (12 m) 

60 s 525 m (47 m) 30 m (17 m) 

120 s 751 m (86 m) 60 m (31 m) 

Mine-
Hunting 
Sonar 

Nearshore 

1 s 12 m (7 m) 0 m (0 m) 

30 s 21 m (13 m) 0 m (1 m) 

60 s 31 m (12 m) 0 m (1 m) 

120 s 46 m (15 m) 2 m (2 m) 

Offshore 

1 s 7 m (7 m) 0 m (0 m) 

30 s 12 m (13 m) 0 m (0 m) 

60 s 29 m (6 m) 0 m (0 m) 

120 s 42 m (8 m) 2 m (2 m) 

Sonobuoy 
Sonar 

Nearshore 

1 s 25 m (11 m) 0 m (0 m) 

30 s 50 m (18 m) 0 m (2 m) 

60 s 70 m (21 m) 0 m (3 m) 

120 s 100 m (29 m) 0 m (5 m) 

Offshore 

1 s 0 m (10 m) 0 m (0 m) 

30 s 0 m (19 m) 0 m (1 m) 

60 s 45 m (26 m) 0 m (2 m) 

120 s 70 m (33 m) 0 m (3 m) 

Median ranges with standard deviation ranges in parentheses 
TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
MF1 = hull-mounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode 
version.20260226 
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Figure 2-15: Phocid Carnivores in Water Ranges to Temporary Threshold Shift for Sonar 

 

 

Figure 2-16: Phocid Carnivores in Water Ranges to Auditory Injury for Sonar 
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Table 2-86: Otariids and Other Non-Phocid Marine Carnivores in Water Ranges to Effects for 

Sonar 

Sonar Type Location Duration TTS AINJ 

Dipping 
Sonar 

Nearshore 

1 s 60 m (3 m) 0 m (3 m) 

30 s 140 m (11 m) 0 m (5 m) 

60 s 205 m (31 m) 0 m (7 m) 

120 s 285 m (30 m) 0 m (10 m) 

Offshore 

1 s 60 m (30 m) 0 m (2 m) 

30 s 120 m (64 m) 0 m (4 m) 

60 s 160 m (91 m) 0 m (5 m) 

120 s 240 m (115 m) 0 m (8 m) 

MF1 Ship 
Sonar 

Nearshore 

1 s 908 m (513 m) 50 m (8 m) 

30 s 908 m (513 m) 50 m (8 m) 

60 s 1,374 m (924 m) 85 m (18 m) 

120 s 1,690 m (1,217 m) 110 m (24 m) 

Offshore 

1 s 700 m (74 m) 50 m (1 m) 

30 s 700 m (74 m) 50 m (1 m) 

60 s 1,000 m (410 m) 80 m (3 m) 

120 s 1,250 m (821 m) 100 m (4 m) 

MF1C Ship 
Sonar 

Nearshore 

1 s 800 m (195 m) 50 m (3 m) 

30 s 2,438 m (1,145 m) 110 m (10 m) 

60 s 3,639 m (1,990 m) 160 m (15 m) 

120 s 5,382 m (3,488 m) 240 m (25 m) 

Offshore 

1 s 700 m (74 m) 50 m (1 m) 

30 s 1,250 m (821 m) 100 m (4 m) 

60 s 2,000 m (1,401 m) 160 m (4 m) 

120 s 3,646 m (2,188 m) 240 m (7 m) 

MF1K Ship 
Sonar 

Nearshore 

1 s 120 m (25 m) 0 m (4 m) 

30 s 230 m (46 m) 15 m (5 m) 

60 s 302 m (67 m) 20 m (4 m) 
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Sonar Type Location Duration TTS AINJ 

120 s 451 m (153 m) 25 m (1 m) 

Offshore 

1 s 120 m (3 m) 0 m (4 m) 

30 s 220 m (5 m) 14 m (6 m) 

60 s 290 m (8 m) 20 m (3 m) 

120 s 410 m (16 m) 25 m (0 m) 

Mine-
Hunting 
Sonar 

Nearshore 

1 s 0 m (3 m) 0 m (0 m) 

30 s 11 m (6 m) 0 m (0 m) 

60 s 15 m (9 m) 0 m (0 m) 

120 s 23 m (12 m) 0 m (1 m) 

Offshore 

1 s 0 m (3 m) 0 m (0 m) 

30 s 11 m (6 m) 0 m (0 m) 

60 s 15 m (8 m) 0 m (0 m) 

120 s 23 m (12 m) 0 m (1 m) 

Sonobuoy 
Sonar 

Nearshore 

1 s 19 m (8 m) 0 m (0 m) 

30 s 30 m (11 m) 0 m (0 m) 

60 s 45 m (15 m) 0 m (2 m) 

120 s 65 m (22 m) 0 m (3 m) 

Offshore 

1 s 0 m (8 m) 0 m (0 m) 

30 s 21 m (13 m) 0 m (0 m) 

60 s 30 m (18 m) 0 m (1 m) 

120 s 45 m (26 m) 0 m (2 m) 

Median ranges with standard deviation ranges in parentheses 
TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
MF1 = hull-mounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode 
version.20260226 
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Figure 2-17: Otariids and Other Non-Phocid Marine Carnivores in Water Ranges to Temporary 

Threshold Shift for Sonar 

 

Figure 2-18: Otariids and Other Non-Phocid Marine Carnivores in Water Ranges to Auditory 

Injury for Sonar 

 



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-191 

 

Figure 2-19: Probability of Behavioral Response to Sonar as a Function of Range for 

Odontocetes 
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Figure 2-20: Probability of Behavioral Response to Sonar as a Function of Range for 

Mysticetes 
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Figure 2-21: Probability of Behavioral Response to Sonar as a Function of Range for Sensitive 

Species 
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Figure 2-22: Probability of Behavioral Response to Sonar as a Function of Range for Pinnipeds 

 

2.5.2 RANGES TO EFFECTS FOR THE NON-EXPLOSIVE IMPULSIVE SOURCE  

Ranges to effects for the non-explosive impulsive source were determined by modeling the distance that 

sound would need to propagate to reach exposure level thresholds specific to a hearing group that 

would cause behavioral response, TTS, and AINJ, as described in the Criteria and Thresholds TR. The non-

explosive impulsive source ranges to effects for TTS and AINJ that are in the tables are based on the 

metric (i.e., SEL or SPL) that produced longer ranges. 
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Table 2-87: Very Low Frequency Cetacean Ranges to Effects for Non-Explosive Impulsive 

Sources 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

NEI Nearshore 
Below 
Surface 

1 54 m (7 m) 3 m (1 m) 0 m (0 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
version.20260309 

 

Table 2-88: Low Frequency Cetacean Ranges to Effects for Non-Explosive Impulsive Sources 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

NEI Nearshore 
Below 
Surface 

1 55 m (1 m) 2 m (1 m) 0 m (0 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
version.20260309 

 

Table 2-89: High Frequency Cetacean Ranges to Effects for Non-Explosive Impulsive Sources 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

NEI Nearshore 
Below 
Surface 

1 55 m (2 m) 0 m (0 m) 0 m (0 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
version.20260309 

 

Table 2-90: Very High Frequency Cetacean Ranges to Effects for Non-Explosive Impulsive 

Sources 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

NEI Nearshore 
Below 
Surface 

1 55 m (1 m) 16 m (0 m) 6 m (1 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
version.20260309 
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Table 2-91: Phocid Carnivores in Water Ranges to Effects for Non-Explosive Impulsive Sources 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

NEI Nearshore 
Below 
Surface 

1 44 m (1 m) 0 m (0 m) 0 m (0 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
version.20260309 

 

Table 2-92: Otariids and Other Non-Phocid Marine Carnivores in Water Ranges to Effects for 

Non-Explosive Impulsive Sources 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

NEI Nearshore 
Below 
Surface 

1 54 m (2 m) 0 m (0 m) 0 m (0 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
version.20260309 
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2.5.3 RANGES TO EFFECTS FOR EXPLOSIVES 

Ranges to effects for explosives were determined by modeling the distance that noise from an explosion 
would need to propagate to reach exposure level thresholds specific to a hearing group that would 
cause behavioral response, TTS, AINJ, non-auditory injury, and mortality, as described in the Criteria and 
Thresholds TR.  

Ranges to effects for the same size of explosive differ based on whether it is detonated at or just above 
the surface or at depth. NAEMO cannot account for the highly non-linear effects of cavitation and 
surface blow off for shallow underwater explosions, nor can it estimate the explosive energy entering 
the water from a low-altitude detonation. Thus, for this analysis, in-air sources detonating at or just 
above (within 10 m of) the surface are modeled as if detonating completely underwater at a source 
depth of 0.1 m, with all energy reflected into the water rather than released into the air. Therefore, the 
amount of explosive and acoustic energy entering the water, and consequently the estimated ranges to 
effects, are likely to be overestimated. 

The tables below provide the ranges for a representative cluster size for each bin. Ranges for behavioral 

response are only provided if more than one explosive cluster occurs. Single explosions at received 

sound levels below TTS and AINJ thresholds are most likely to result in a brief alerting or orienting 

response. Due to the lack of subsequent explosions, a significant behavioral response is not expected for 

a single explosive cluster. For events with multiple explosions, sound from successive explosions can be 

expected to accumulate and increase the range to the onset of an effect based on SEL thresholds. 

Modeled ranges to TTS and AINJ based on peak pressure for a single explosion generally exceed the 

modeled ranges based on SEL even when accumulated for multiple explosions. Peak pressure-based 

ranges are estimated using the best available science; however, data on peak pressure at far distances 

from explosions are very limited. The explosive ranges to effects for TTS and AINJ that are in the tables 

are based on the metric (i.e., SEL or SPL) that produced longer ranges. 

For non-auditory injury in the tables, the larger of the range to slight lung injury or gastrointestinal 
tract injury was used as a conservative estimate. Animals within water volumes encompassing the 
estimated range to non-auditory injury would be expected to receive minor injuries at the outer 
ranges, increasing to more substantial injuries, and finally mortality as an animal approaches the 
detonation point.  
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Table 2-93: Very Low Frequency Cetacean Ranges to Effects for Explosives 

Bin  Location  
Source 
Depth  

Cluster 
Size 

BEH TTS AINJ 

E1 

Offshore 
Near 

Surface 

1 NA 183 m (5 m) 91 m (14 m) 

3 NA 350 m (12 m) 91 m (14 m) 

6 NA 460 m (23 m) 100 m (5 m) 

Offshore 
Below 
Surface 

1 NA 250 m (4 m) 90 m (14 m) 

E3 

Offshore 
Near 

Surface 
1 NA 460 m (27 m) 222 m (7 m) 

Inland 
Waters 

Below 
Surface 

1 NA 1,782 m (361 m) 314 m (50 m) 

Offshore 
Below 
Surface 

1 NA 788 m (70 m) 233 m (7 m) 

E4 Nearshore 
Below 
Surface 

1 NA 2,271 m (951 m) 392 m (37 m) 

2 7,312 m (1,946 m) 3,639 m (997 m) 418 m (144 m) 

E5 Offshore 
Near 

Surface 

1 NA 575 m (37 m) 362 m (2 m) 

3 1,173 m (256 m) 810 m (97 m) 362 m (2 m) 

E9 Offshore 
Near 

Surface 
1 NA 1,519 m (382 m) 736 m (59 m) 

E10 Offshore 
Near 

Surface 
1 NA 2,156 m (684 m) 821 m (66 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges, behavioral 
response criteria are applied to explosive clusters >1 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Near surface explosives occur at or above the surface and are modeled at a depth of 0.1 meter 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
Bin E3 is used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposal activities 
Bin E4 is used Nearshore for mine countermeasure and neutralization activities 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 2-23: Very Low Frequency Cetacean Ranges to Behavioral Response for Explosives 

 

Figure 2-24: Very Low Frequency Cetacean Ranges to Temporary Threshold Shift for 

Explosives 
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Figure 2-25: Very Low Frequency Cetacean Ranges to Auditory Injury for Explosives 
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Table 2-94: Low Frequency Cetacean Ranges to Effects for Explosives 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

E1 

Offshore 
Near 

Surface 

1 NA 115 m (34 m) 59 m (20 m) 

3 NA 310 m (79 m) 88 m (7 m) 

6 NA 380 m (115 m) 105 m (11 m) 

Offshore 
Below 
Surface 

1 NA 250 m (14 m) 54 m (21 m) 

E3 

Offshore 
Near 

Surface 
1 NA 360 m (113 m) 175 m (26 m) 

Inland 
Waters 

Below 
Surface 

1 NA 1,698 m (372 m) 289 m (42 m) 

Offshore 
Below 
Surface 

1 NA 788 m (170 m) 179 m (23 m) 

E4 Nearshore 
Below 
Surface 

1 NA 1,972 m (1,018 m) 379 m (38 m) 

2 6,118 m (2,020 m) 3,042 m (1,075 m) 419 m (115 m) 

E5 Offshore 
Near 

Surface 

1 NA 356 m (142 m) 250 m (56 m) 

3 1,375 m (271 m) 642 m (217 m) 252 m (51 m) 

E9 Offshore 
Near 

Surface 
1 NA 1,662 m (349 m) 446 m (189 m) 

E10 Offshore 
Near 

Surface 
1 NA 2,272 m (470 m) 497 m (206 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges, behavioral 
response criteria are applied to explosive clusters >1 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Near surface explosives occur at or above the surface and are modeled at a depth of 0.1 meter 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
Bin E3 is used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposal activities 
Bin E4 is used Nearshore for mine countermeasure and neutralization activities 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 2-26: Low Frequency Cetacean Ranges to Behavioral Response for Explosives 
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Figure 2-27: Low Frequency Cetacean Ranges to Temporary Threshold Shift for Explosives 

 

Figure 2-28: Low Frequency Cetacean Ranges to Auditory Injury for Explosives  
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Table 2-95: High Frequency Cetacean Ranges to Effects for Explosives 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

E1 

Offshore 
Near 

Surface 

1 NA 63 m (13 m) 29 m (5 m) 

3 NA 150 m (6 m) 30 m (3 m) 

6 NA 200 m (10 m) 45 m (3 m) 

Offshore 
Below 
Surface 

1 NA 60 m (14 m) 27 m (5 m) 

E3 

Offshore 
Near 

Surface 
1 NA 180 m (9 m) 83 m (10 m) 

Inland 
Waters 

Below 
Surface 

1 NA 301 m (48 m) 83 m (10 m) 

Offshore 
Below 
Surface 

1 NA 160 m (19 m) 86 m (8 m) 

E4 Nearshore 
Below 
Surface 

1 NA 306 m (30 m) 128 m (7 m) 

2 794 m (228 m) 468 m (140 m) 128 m (7 m) 

E5 Offshore 
Near 

Surface 

1 NA 228 m (28 m) 147 m (9 m) 

3 593 m (183 m) 393 m (82 m) 147 m (9 m) 

E9 Offshore 
Near 

Surface 
1 NA 611 m (195 m) 360 m (85 m) 

E10 Offshore 
Near 

Surface 
1 NA 773 m (268 m) 433 m (122 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges, behavioral 
response criteria are applied to explosive clusters >1 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Near surface explosives occur at or above the surface and are modeled at a depth of 0.1 meter 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
Bin E3 is used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposal activities 
Bin E4 is used Nearshore for mine countermeasure and neutralization activities 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 2-29: High Frequency Cetacean Ranges to Behavioral Response for Explosives 

 

Figure 2-30: High Frequency Cetacean Ranges to Temporary Threshold Shift for Explosives 
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Figure 2-31: High Frequency Cetacean Ranges to Auditory Injury for Explosives 
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Table 2-96: Very High Frequency Cetacean Ranges to Effects for Explosives 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

E1 

Offshore 
Near 

Surface 

1 NA 975 m (180 m) 605 m (77 m) 

3 NA 1,250 m (702 m) 605 m (77 m) 

6 NA 1,882 m (859 m) 638 m (132 m) 

Offshore 
Below 
Surface 

1 NA 1,375 m (351 m) 659 m (69 m) 

E3 

Offshore 
Near 

Surface 
1 NA 2,153 m (446 m) 1,162 m (227 m) 

Inland 
Waters 

Below 
Surface 

1 NA 2,922 m (284 m) 1,233 m (199 m) 

Offshore 
Below 
Surface 

1 NA 2,500 m (268 m) 1,284 m (198 m) 

E4 Nearshore 
Below 
Surface 

1 NA 8,257 m (664 m) 3,972 m (319 m) 

2 11,792 m (1,956 m) 8,333 m (1,347 m) 3,972 m (319 m) 

E5 Offshore 
Near 

Surface 

1 NA 1,850 m (398 m) 858 m (396 m) 

3 5,639 m (458 m) 3,903 m (378 m) 977 m (302 m) 

E9 Offshore 
Near 

Surface 
1 NA 5,731 m (464 m) 2,931 m (408 m) 

E10 Offshore 
Near 

Surface 
1 NA 7,069 m (1,365 m) 3,625 m (473 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges, behavioral 
response criteria are applied to explosive clusters >1 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Near surface explosives occur at or above the surface and are modeled at a depth of 0.1 meter 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
Bin E3 is used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposal activities 
Bin E4 is used Nearshore for mine countermeasure and neutralization activities 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 2-32: Very High Frequency Cetacean Ranges to Behavioral Response for Explosives 

 

Figure 2-33: Very High Frequency Cetacean Ranges to Temporary Threshold Shift for 

Explosives 
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Figure 2-34: Very High Frequency Cetacean Ranges to Auditory Injury for Explosives 
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Table 2-97: Phocid Carnivores in Water Ranges to Effects for Explosives 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

E1 

Offshore 
Near 

Surface 

1 NA 133 m (38 m) 74 m (15 m) 

3 NA 394 m (83 m) 95 m (3 m) 

6 NA 529 m (132 m) 120 m (4 m) 

Offshore 
Below 
Surface 

1 NA 230 m (21 m) 71 m (17 m) 

E3 

Offshore 
Near 

Surface 
1 NA 535 m (127 m) 179 m (31 m) 

Inland 
Waters 

Below 
Surface 

1 NA 974 m (253 m) 209 m (27 m) 

Offshore 
Below 
Surface 

1 NA 625 m (19 m) 176 m (32 m) 

E4 Nearshore 
Below 
Surface 

1 NA 1,250 m (482 m) 297 m (38 m) 

2 4,243 m (1,309 m) 2,174 m (690 m) 297 m (38 m) 

E5 Offshore 
Near 

Surface 

1 NA 437 m (151 m) 259 m (46 m) 

3 1,845 m (436 m) 1,155 m (360 m) 268 m (45 m) 

E9 Offshore 
Near 

Surface 
1 NA 2,000 m (395 m) 666 m (285 m) 

E10 Offshore 
Near 

Surface 
1 NA 2,286 m (367 m) 784 m (302 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges, behavioral 
response criteria are applied to explosive clusters >1 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Near surface explosives occur at or above the surface and are modeled at a depth of 0.1 meter 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
Bin E3 is used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposal activities 
Bin E4 is used Nearshore for mine countermeasure and neutralization activities 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 2-35: Phocid Carnivores in Water Ranges to Behavioral Response for Explosives 

 

Figure 2-36: Phocid Carnivores in Water Ranges to Temporary Threshold Shift for Explosives 
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Figure 2-37: Phocid Carnivores in Water Ranges to Auditory Injury for Explosives 

  



Acoustic & Explosive Analysis Report for NWTT  August 2026 

2-213 

Table 2-98: Otariids and Other Non-Phocid Marine Carnivores in Water Ranges to Effects for 

Explosives 

Bin Location 
Source 
Depth 

Cluster 
Size 

BEH TTS AINJ 

E1 

Offshore 
Near 

Surface 

1 NA 51 m (7 m) 27 m (3 m) 

3 NA 285 m (50 m) 70 m (3 m) 

6 NA 340 m (67 m) 95 m (6 m) 

Offshore 
Below 
Surface 

1 NA 55 m (42 m) 24 m (3 m) 

E3 

Offshore 
Near 

Surface 
1 NA 325 m (62 m) 90 m (6 m) 

Inland 
Waters 

Below 
Surface 

1 NA 628 m (183 m) 105 m (8 m) 

Offshore 
Below 
Surface 

1 NA 360 m (5 m) 81 m (7 m) 

E4 Nearshore 
Below 
Surface 

1 NA 724 m (220 m) 128 m (6 m) 

2 2,194 m (818 m) 994 m (319 m) 160 m (38 m) 

E5 Offshore 
Near 

Surface 

1 NA 250 m (46 m) 148 m (17 m) 

3 732 m (172 m) 524 m (103 m) 215 m (27 m) 

E9 Offshore 
Near 

Surface 
1 NA 749 m (178 m) 325 m (69 m) 

E10 Offshore 
Near 

Surface 
1 NA 1,055 m (200 m) 362 m (80 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges, behavioral 
response criteria are applied to explosive clusters >1 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Near surface explosives occur at or above the surface and are modeled at a depth of 0.1 meter 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
Bin E3 is used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposal activities 
Bin E4 is used Nearshore for mine countermeasure and neutralization activities 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 2-38: Otariids and Other Non-Phocid Marine Carnivores in Water Ranges to Behavioral 

Response for Explosives 

 

Figure 2-39: Otariids and Other Non-Phocid Marine Carnivores in Water Ranges to Temporary 

Threshold Shift for Explosives 
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Figure 2-40: Otariids and Other Non-Phocid Marine Carnivores in Water Ranges to Auditory 

Injury for Explosives 
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Table 2-99: Explosive Ranges to Injury and Mortality for All Marine Mammal Hearing Groups 

as a Function of Animal Mass 

Bin Effect     10 kg    250 kg  1,000 kg  5,000 kg 25,000 kg 72,000 kg 

E1 

INJ 
13 m  
 (2 m) 

13 m  
 (3 m) 

12 m  
 (5 m) 

12 m  
 (2 m) 

13 m  
 (2 m) 

12 m  
 (2 m) 

MORT 
2 m  

 (0 m) 
1 m  

 (1 m) 
0 m  

 (0 m) 
0 m  

 (0 m) 
0 m  

 (0 m) 
0 m  

 (0 m) 

E3 

INJ 
38 m  
 (5 m) 

37 m  
 (4 m) 

38 m  
 (4 m) 

41 m  
 (4 m) 

39 m  
 (4 m) 

41 m  
 (5 m) 

MORT 
7 m  

 (1 m) 
4 m  

 (2 m) 
1 m  

 (1 m) 
0 m  

 (0 m) 
0 m  

 (0 m) 
0 m  

 (0 m) 

E4 

INJ 
59 m  
 (2 m) 

60 m  
 (3 m) 

60 m  
 (3 m) 

61 m  
 (2 m) 

60 m  
 (4 m) 

62 m  
 (2 m) 

MORT 
19 m  
 (4 m) 

9 m  
 (4 m) 

4 m  
 (2 m) 

2 m  
 (1 m) 

1 m  
 (1 m) 

0 m  
 (0 m) 

E5 

INJ 
78 m  
 (3 m) 

77 m  
 (5 m) 

76 m  
 (7 m) 

77 m  
 (4 m) 

74 m  
 (8 m) 

78 m  
 (0 m) 

MORT 
14 m  
 (2 m) 

7 m  
 (3 m) 

3 m  
 (1 m) 

1 m  
 (1 m) 

1 m  
 (0 m) 

0 m  
 (0 m) 

E9 

INJ 
190 m  
 (19 m) 

189 m  
 (24 m) 

191 m  
 (33 m) 

225 m  
 (14 m) 

171 m  
 (32 m) 

225 m  
 (1 m) 

MORT 
40 m  

 (10 m) 
23 m  
 (7 m) 

11 m  
 (3 m) 

8 m  
 (3 m) 

4 m  
 (1 m) 

2 m  
 (0 m) 

E10 

INJ 
220 m  
 (28 m) 

228 m  
 (33 m) 

248 m  
 (44 m) 

279 m  
 (28 m) 

236 m  
 (48 m) 

288 m  
 (1 m) 

MORT 
52 m  

 (15 m) 
28 m  

 (10 m) 
14 m  
 (2 m) 

10 m  
 (3 m) 

5 m  
 (1 m) 

3 m  
 (0 m) 

Median ranges with standard deviation ranges in parentheses, INJ = the greater of respective ranges for 1% chance of gastro-intestinal tract 
injury and 1% chance of injury, MORT = mortality 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E7 (>20 - 60 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 2-41: Explosive Ranges to Injury for All Marine Mammal Hearing Groups 

 

Figure 2-42: Explosive Ranges to Mortality for All Marine Mammal Hearing Groups  
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3 EFFECTS ON SEA TURTLES FROM ACOUSTIC AND 
EXPLOSIVE STRESSORS 

This analysis is presented as follows: 

¶ The effects that would be expected due to each type of acoustic stressor and explosives used in 
the Proposed Action are described in Section 3.1 (Effects Due to Each Acoustic Substressor and 
Explosives). 

¶ The approach to modeling and quantifying effects is summarized in Section 3.2 (Quantifying 
Effects on Sea Turtles from Acoustic and Explosive Stressors). 

¶ Effects on ESA-listed species in the Study Area, including predicted instances of harm or 
harassment, are presented in Section 3.3 (Species Assessments). 

¶ Ranges to effects for each modeled sub-stressor are shown in Section 3.4 (Ranges to Effects). 

3.1 EFFECTS DUE TO EACH ACOUSTIC SUBSTRESSOR AND EXPLOSIVES 

Assessing whether a sound may disturb or injure a sea turtle involves understanding the characteristics 

of the acoustic sources, the sea turtles that may be present in the vicinity of the sources, and the effects 

that sound may have on the physiology and behavior of sea turtles. Many other factors besides just the 

received level of sound may affect an animal's reaction, such as the duration of the sound-producing 

activity, the animal's physical condition, prior experience with the sound, activity at the time of 

exposure (e.g., feeding, traveling, resting), the context of the exposure (e.g., in a semi-enclosed bay vs. 

open ocean), and proximity of the animal to the source of the sound. 

Section 5 (Reptiles) of the Acoustic and Explosive Effects Supporting Information TR summarizes what is 

currently known about acoustic effects on sea turtles. For all acoustic substressors and explosives, the 

reader is referred to that section for background information on the types of effects that are discussed 

in the following analysis. 

3.1.1 EFFECTS FROM SONARS AND OTHER TRANSDUCERS 

The use of sonars under the Proposed Action is described in Section 1.3.1 (Sonar and Other 

Transducers). The most probable effects from exposure to sonar are TTS, AINJ, masking, behavioral 

reactions, and physiological response. Sonar-induced acoustic resonance and bubble formation 

phenomena are very unlikely to occur under realistic conditions, as discussed in Section 5 (Reptiles) of 

the Acoustic and Explosive Effects Supporting Information TR. Non-auditory injury and mortality from 

sonar are not possible under realistic exposure conditions.  

Hearing loss: Sea turtles are likely only susceptible to hearing loss when exposed to high levels of sound 

within their limited hearing range (most sensitive from 100ς400 Hz and limited over 1 kHz). Any effect 

on hearing can reduce the distance over which a sea turtle detects environmental cues, such as the 

sound of waves, or the presence of a vessel or predator. Effects from sonars on sea turtles within the 

Study Area would be limited to systems operating below 2 kHz, primarily from low-frequency sonars but 

could also include some broadband and lower mid-frequency sources (less than 2 kHz). These systems 

could be used throughout the NWTT Study Area but are typically operated Offshore.  
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Masking: Although masking of biologically relevant sounds by the limited number of sonars operated in 

sea turtle hearing range is possible, this may only occur in certain circumstances. Sea turtles most likely 

use sound to detect nearby broadband, continuous environmental sounds, such as the sounds of waves 

crashing on the beach. Sea turtles may rely on senses other than hearing such as vision or magnetic 

orientation and could potentially reduce the effects of masking. The use characteristics of most low-

frequency sonars include limited bandwidth, beam directionality, beam width, duration of use, and 

relatively low source levels and low duty cycle. These factors greatly limit the potential for a sea turtle to 

detect these sources and the potential for masking of broadband, continuous environmental sounds.  

Behavioral and physiological (stress) response: A sea turtle could respond to sounds detected within its 

hearing range if it is close enough to the source. Use of sonar would typically be transient and 

temporary, and there is no evidence to suggest that any behavioral response would persist after a sound 

exposure. In addition, a stress response may accompany any behavioral response. 

Because sonars may result in the incidental take of sea turtles (auditory effects and significant 

behavioral responses), sonar effects are modeled per the methods presented in Section 3.2 (Quantifying 

Effects on Sea Turtles from Acoustic and Explosive Stressors). Effects on sea turtles are discussed and 

quantified below in Section 3.3 (Species Assessments). 

3.1.2 EFFECTS FROM THE NON-EXPLOSIVE IMPULSIVE SOURCE 

The use of the non-explosive impulsive source under the Proposed Action is described in Section 1.3.2 

(Non-Explosive Impulsive Source). Based on best available science summarized in Section 5 (Reptiles) of 

the Acoustic and Explosive Effects Supporting Information TR, potential effects on sea turtles include 

masking, behavioral reactions, hearing loss, and AINJ. No modeled effects were estimated to occur. 

Hearing Loss: Recovery from a hearing threshold shift begins almost immediately after the noise 

exposure ceases. Full recovery from a temporary threshold shift is expected to take a few minutes to a 

few days, depending on the severity of the initial shift (see Criteria and Thresholds TR). If any hearing 

loss remains after recovery, that remaining hearing threshold shift is permanent. Because non-explosive 

impulsive sources produce broadband sounds with low-frequency content, hearing loss due to non-

explosive impulsive sources ŎƻǳƭŘ ƻŎŎǳǊ ŀŎǊƻǎǎ ŀ ǎŜŀ ǘǳǊǘƭŜΩǎ ƘŜŀǊƛƴƎ ǊŀƴƎŜΣ ǊŜŘǳŎƛƴƎ ǘƘŜ ŘƛǎǘŀƴŎŜ ƻǾŜǊ 

which relevant sounds may be detected for the duration of the threshold shift. 

Masking: Due to the low duration of an individual non-explosive impulsive source shot, approximately 

0.1 second, and the low duty cycle of sequential shots, the potential for masking from non-explosive 

impulsive sources would be low. 

Behavioral and physiological (stress) response: Limited research and observations from air gun studies 

(see Section 5 [Reptiles] of the Acoustic and Explosive Effects Supporting Information TR) suggest that if 

sea turtles are exposed to nearby repetitive impulsive sounds, they may react by increasing swim speed, 

avoiding the source, or changing their position in the water column. There is no evidence to suggest that 

any behavioral response would persist after the sound exposure. 

3.1.3 EFFECTS FROM VESSEL NOISE 

Vessel Noise under the Proposed Action is described in Section 1.3.3 (Vessel Noise). Based on best 

available science summarized in Section 5 (Reptiles) of the Acoustic and Explosive Effects Supporting 

Information TR, potential effects on sea turtles include masking, behavioral reactions, and physiological 

response. Vessel source levels are below the sound levels that would cause hearing loss or AINJ. 

Furthermore, vessels are transient and would result in brief periods of exposure. 
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Masking: Acoustic masking, especially from larger, non-combatant vessels, is possible. Vessels produce 

continuous broadband noise, with larger vessels producing sound that is dominant in the lower 

frequencies (as described in the Acoustic Habitat section) where sea turtle hearing is most sensitive. 

Smaller vessels emit more energy in higher frequencies from 1-5 kHz (Hildebrand, 2009), much of which 

would not be detectable by sea turtles. Existing high ambient noise levels in ports and harbors with non-

military vessel traffic, as well as in shipping lanes with commercial vessel traffic, would limit the 

potential for masking by military vessels in those areas. In Offshore areas with lower ambient noise, the 

duration of any masking effects in a particular location would depend on the time in transit by a vessel 

through an area.  

Behavioral and physiological (stress) response: In response to vessel noise, sea turtles would typically 

exhibit a brief startle and avoidance reaction if they react at all. Any of these reactions to vessels are not 

likely to disrupt important behavioral patterns. The size and severity of these effects would be 

insignificant and not rise to the level of measurable effects. While it is likely that sea turtles may exhibit 

some behavioral response to vessels, numerous sea turtles bear scars that appear to have been caused 

by propeller cuts or collisions with vessel hulls that may have been exacerbated by a sea turtle surfacing 

reaction (Hazel et al., 2007; Lutcavage et al., 1997).  

Exposure to vessel noise could result in short-term behavioral reactions, physiological response, 

masking, or no response (see Section 5 [Reptiles] of the Acoustic and Explosive Effects Supporting 

Information TR). Effects from vessel noise would be temporary and localized, and such responses would 

not be expected to compromise the general health or condition of individual sea turtles. Therefore, 

long-term consequences for populations are not expected. 

3.1.4  EFFECTS FROM AIRCRAFT NOISE 

Aircraft Noise under the Proposed Action is described in Section 1.3.4 (Aircraft Noise). Aircraft noise is 

within the hearing range of sea turtles, and activities that produce aircraft noise can occur in areas 

potentially inhabited by sea turtles. In most cases, exposure of a sea turtle to fixed-wing aircraft 

presence and noise would be brief as the aircraft quickly passes overhead. Animals would have to be at 

or just above the surface at the time of an overflight to be exposed to appreciable sound levels. 

Supersonic flight at sea is typically conducted at altitudes exceeding 30,000 ft., limiting the number of 

ƻŎŎǳǊǊŜƴŎŜǎ ƻŦ ǎǳǇŜǊǎƻƴƛŎ ŦƭƛƎƘǘ ōŜƛƴƎ ŀǳŘƛōƭŜ ŀǘ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜΦ .ŜŎŀǳǎŜ Ƴƻǎǘ ƻǾŜǊŦƭƛƎƘǘ ŜȄǇƻǎǳǊŜǎ 

from fixed-wing aircraft or transiting rotary-wing aircraft would be brief and aircraft noise would be at 

low received levels, only startle reactions, if any, are expected in response to low altitude flights. 

Masking: Most overflight exposures are short duration which would limit any potential for masking of 

relevant sounds, and sea turtles may dive or move to a different area to reduce potential masking 

effects (see Section 5 [Reptiles] of the Acoustic and Explosive Effects Supporting Information TR). 

Behavioral and physiological (stress) response: Daytime and nighttime activities involving rotary-wing 

aircraft may occur for extended periods of time, up to a couple of hours in some areas. During these 

activities, rotary-wing aircraft would typically transit throughout an area and may hover over the water. 

Longer duration activities and periods of time where rotary-wing aircraft hover may increase the 

potential for behavioral reactions, startle reactions, and stress. Low-altitude flights of rotary-wing 

aircraft during some activities, which often occur under 100 ft. altitude, may elicit a stronger startle 

response due to the proximity of a rotary-wing aircraft to the water; the slower airspeed and longer 

exposure duration; and the downdraft created by a rotary-wing aircraft's rotor. Most fixed-wing aircraft 

and rotary-wing aircraft activities are transient in nature, although rotary-wing aircraft can also hover 
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for extended periods. The likelihood that a sea turtle would occur or remain at the surface while an 

aircraft transits directly overhead would be low. Rotary-wing aircraft that hover in a fixed location for an 

extended period can increase the potential for exposure. However, effects from training and testing 

activities would be highly localized and concentrated in space and duration. 

Sea turtles may respond to both the physical presence and to the noise generated by aircraft, making it 

difficult to attribute causation to one or the other stimulus. In addition to noise produced, all low-flying 

aircraft make shadows, which can cause animals at the surface to react. Rotary-wing aircraft may also 

produce strong downdrafts, a vertical flow of air that becomes a surface wind, which can also affect an 

animal's behavior at or near the surface. The amount of sound entering the ocean from aircraft would 

be very limited in duration, sound level, and affected area. Overall, if sea turtles were to respond to 

aircraft noise, only short-term behavioral or physiological response would be expected. Therefore, 

effects on individuals would be unlikely and long-term consequences for populations are not expected. 

3.1.5  EFFECTS FROM WEAPONS NOISE 

Weapons Noise under the Proposed Action is described in Section 1.3.5 (Weapons Noise). In general, 

weapons noise includes impulsive sounds generated in close vicinity to or at the water surface, except 

for items that are launched underwater, and are within the hearing range of sea turtles. Weapons noise 

would be brief, lasting from less than a second for a blast or inert impact, to a few seconds for other 

launch and object travel sounds. 

Masking: Most incidents of impulsive sounds produced by weapon firing, launch, or inert object impacts 

would be single events. Activities that have multiple detonations such as some naval gunfire exercises 

could create some masking for sea turtles in the area over the short duration of the event.  

Behavioral and physiological (stress) response: It is expected that weapons noise may elicit brief startle 

reactions or diving, with avoidance being more likely with the repeated exposure to sounds during 

gunfire events. It is likely that sea turtle behavioral responses would cease following the exposure event, 

and the risk of a corresponding sustained stress response would be low. Behavioral reactions, startle 

reactions, and physiological responses due to weapons noise are likely to be brief and minor, if they 

occur at all due to the low probability of co-occurrence between weapon activity and individual sea 

turtles.  

Sound due to missile and target launches is typically at a maximum at initiation of the booster rocket 

and rapidly fades as the missile or target travels downrange. These sounds would be transient and of 

short duration, lasting no more than a few seconds at any given location. Many missiles and targets are 

launched from aircraft, which would produce minimal noise in the water due to the altitude of the 

aircraft at launch. Missiles and targets launched by ships or just above the water surface may expose sea 

turtles to levels of sound that could produce brief startle reactions, avoidance, or diving. Due to the 

short-term, transient nature of launch noise, animals are unlikely to be exposed multiple times within a 

short period. Reactions by sea turtles to these specific stressors have not been recorded; however, sea 

turtles would be expected to react to weapons noise as they would other transient sounds. Behavioral 

reactions would likely be short-term (minutes) and are unlikely to lead to long-term consequences for 

individuals or species.  

3.1.6  EFFECTS FROM EXPLOSIVES 

Use of explosives under the Proposed Action is described in Section 1.3.6 (Explosives). Sea turtles may 

be exposed to sound and energy from explosions in the water and near the water surface. Explosions 
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produce loud, impulsive, broadband sounds. Potential effects from exposures to explosives are 

discussed in Section 5 (Reptiles) of the Acoustic and Explosive Effects Supporting Information TR and 

include masking, behavioral reactions, hearing loss, AINJ, non-auditory injury, and mortality. Effects 

including TTS, AINJ, and non-auditory injury can reduce the fitness of an individual animal, causing a 

reduction in foraging success, reproduction, or increased susceptibility to predators. Estimated 

behavioral reactions and TTS, were modeled to occur. Effect ranges for sea turtles exposed to explosive 

sound and energy are shown in Section 3.4.3 (Ranges to Effects for Explosives). As discussed in the 

Mitigation section, the Navy and the USCG will implement mitigation to relocate, delay, or cease 

detonations when a sea turtle is sighted within or entering a mitigation zone to avoid or reduce 

potential explosive effects. The visual observation distances described in the Mitigation section are 

designed to cover the distance to mortality and reduce the potential for injury due to explosives.  

Direct injury and mortality: Non-auditory injury may result in long-term consequences for some 

individuals; however, no population-level effect is expected due to no estimated injuries and mortalities 

for leatherback sea turtles.  

Hearing loss: Recovery from a hearing threshold shift begins almost immediately after the noise 

exposure ceases. Full recovery from a temporary threshold shift is expected to take a few minutes to a 

few days, depending on the severity of the initial shift (see Criteria and Thresholds TR). If any hearing 

loss remains after recovery, that remaining hearing threshold shift is permanent. Because explosions 

produce broadband sounds with low-frequency content, hearing loss due to explosive sound could occur 

ŀŎǊƻǎǎ ŀ ǎŜŀ ǘǳǊǘƭŜΩǎ ƘŜŀǊƛƴƎ ǊŀƴƎŜΣ reducing the distance over which relevant sounds may be detected 

for the duration of the threshold shift. 

Masking: Because the duration of most explosive events is brief, the potential for masking is low. The 

ANSI Sound Exposure Guidelines (Popper et al., 2014) consider masking to not be a concern for sea 

turtles exposed to explosions. 

Behavioral and physiological (stress) response: ! ǎŜŀ ǘǳǊǘƭŜΩǎ ōŜƘŀǾƛƻǊŀƭ ǊŜǎǇƻƴǎŜ ǘƻ ŀ ǎƛƴƎƭŜ ŘŜǘƻƴŀǘƛƻƴ 

or explosive cluster is expected to be limited to a short-term startle response or other behavioral 

responses, as the duration of noise from these events is very brief. Limited research and observations 

from air gun studies (see Section 5 [Reptiles] of the Acoustic and Explosive Effects Supporting 

Information TR) suggest that if sea turtles are exposed to nearby repetitive impulsive sounds, they may 

react by increasing swim speed, avoiding the source, or changing their position in the water column. 

There is no evidence to suggest that any behavioral response would persist after the sound exposure.  

A physiological response is likely to accompany any injury, hearing loss, or behavioral reaction. A stress 

response is a suite of physiological changes that are meant to help an organism mitigate the effect of a 

stressor. While the stress response is a normal function for an animal dealing with natural stressors in 

ǘƘŜƛǊ ŜƴǾƛǊƻƴƳŜƴǘΣ ŎƘǊƻƴƛŎ ǎǘǊŜǎǎ ǊŜǎǇƻƴǎŜǎ Ŏŀƴ ǊŜŘǳŎŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŦƛǘƴŜǎǎΦ IƻǿŜǾŜǊΣ ŜȄǇƭƻǎƛǾŜ 

activities are generally displaced over space and time and would not likely result in repeated exposures 

to individuals over a short period of time (hours to days). 

Because explosives may result in the incidental take of sea turtles (auditory effects, significant 

behavioral responses, non-auditory injuries, and mortalities), effects from explosives are modeled per 

the methods presented in Section 3.2 (Quantifying Effects on Sea Turtles from Acoustic and Explosive 

Stressors). Effects on sea turtles are discussed and quantified below in Section 3.3 (Species 

Assessments). 



Acoustic & Explosive Analysis Report for NWTT  August 2026 

3-6 

3.2 QUANTIFYING EFFECTS ON SEA TURTLES FROM ACOUSTIC AND EXPLOSIVE 

STRESSORS 

The following section provides an overview of key components of the modeling methods used to 

quantify effects in this analysis. As a note, the quantitative effect analyses below are only performed for 

sea turtles. The following technical reports go into more detail on the quantitative process and show 

specific data inputs to the models. 

¶ The modeling methods used to quantify effects are described in detail in the Quantitative Analysis 
TR. Effects due to sonar and explosives were quantified using NAEMO. 

¶ The development of criteria and thresholds used to predict effects is shown in the Criteria and 
Thresholds TR. 

¶ The spatial density models for each sea turtle species are described in the Density TR. The density 
models have been updated with new data since the prior analysis. The density technical report 
includes figures that show a species-by-species comparison (where applicable) of the density 
estimates used in the prior analysis to the updated estimates used for the current analysis. Areas 
where densities changed are characterized as either no to minimal change, an increase, or a 
decrease. 

¶ The dive profile for each species is shown in the Dive Profile TR. There are no substantive changes 
from the prior analysis. 

3.2.1 QUANTIFYING EFFECTS ON HEARING 

The auditory criteria and thresholds used in this analysis have been updated since the prior assessment 

of effects due to training and testing activities in the Study Area. The auditory criteria and thresholds 

used in this analysis incorporate the latest and best available science and is discussed in the Criteria and 

Thresholds TR.  

The best way to illustrate frequency-dependent susceptibility to auditory effects is an exposure 

function. Exposure functions for TTS and AINJ incorporate both the shape of the auditory weighting 

function and its weighted threshold value for either TTS or AINJ. Exposure functions that are updated for 

this analysis are shown in Figure 3-1. 
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Note: TTS = temporary threshold, AINJ = auditory injury. 

Figure 3-1: Sea Turtle Exposure Function for Non-Impulsive TTS and AINJ 

 

Estimated auditory effects increased due to the following changes to the TTS and AINJ thresholds: 

¶ The weighted non-impulsive SEL thresholds decreased by 22 dB. 

¶ The weighted impulsive SEL thresholds decreased by 20 dB. 

¶ The impulsive peak SPL thresholds decreased by 2 dB.  

Table 3-1 lists the values for all auditory effect thresholds. For a detailed description of how these 

thresholds were determined, see the Criteria and Thresholds TR. In contrast to the prior analysis, sea 

turtle avoidance of repeated high-level exposures from sonar was not applied in this analysis. 

Table 3-1: Phase III and Phase IV TTS and AINJ Onset Levels for Sonar (Non-Impulsive) and 
Explosive (Impulsive) Sound Sources in Sea Turtles 

 Phase III Phase IV 

TTS AINJ TTS AINJ 

Non-ƛƳǇǳƭǎƛǾŜ ƻƴǎŜǘ {9[ όŘ. ǊŜ м ˃tŀ2s weighted)1 200 220 178 198 

LƳǇǳƭǎƛǾŜ ƻƴǎŜǘ {9[ όŘ. ǊŜ м ˃tŀ2s weighted) 1 189 204 169 184 

LƳǇǳƭǎƛǾŜ ƻƴǎŜǘ tŜŀƪ {t[ όŘ. ǊŜ м ˃tŀύ 226 232 224 230 
Note: TTS = temporary threshold, AINJ = auditory injury, SEL = sound exposure level, SPL = sound pressure level. 
1The weighted non-impulsive thresholds by themselves only indicate the TTS/AINJ threshold at the most susceptible 
frequency (the exposure function shape for non-impulsive sources is shown in Figure 3-1). 
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3.2.2 QUANTIFYING BEHAVIORAL EFFECTS 

The behavioral thresholds for sonars are the same as the prior assessment of effects due to training and 

testing activities in the Study Area and are discussed in the Criteria and Thresholds TR. For exposures to 

single and multiple explosions, SEL-based thresholds were developed that are consistent with how 

marine mammal behavioral response thresholds were developed for exposures to single and multiple 

explosions. Table 3-2 lists the behavioral response thresholds for sea turtles used in this analysis. 

Table 3-2: Behavioral Response Thresholds for Sea Turtles 

3.2.3 QUANTIFYING NON-AUDITORY INJURY DUE TO EXPLOSIVES 

The criterion for mortality is based on severe lung injuries observed in terrestrial mammals exposed to 

underwater explosions as recorded in Goertner (1982). The criteria for non-auditory injury are based on 

slight lung injuries and gastrointestinal tract injuries observed in the same data set. Mortality and slight 

lung injury effects are estimated using impulse-based thresholds for both juvenile and adult masses (see 

Criteria and Thresholds TR). The peak pressure threshold applies to all species and age classes regardless 

of mass. Unlike the prior analysis, this analysis relies on the onset rather than the mean estimated 

threshold for these effects. This revision generally results in a small increase in the predicted non-

auditory injuries and mortalities for the same event versus the prior analyses, although there are no 

mortalities or non-auditory injuries estimated for sea turtles in this analysis. Thresholds are provided in 

Table 2-5 for use in non-auditory injury assessment for sea turtles exposed to underwater explosives. 

3.3 SPECIES ASSESSMENTS 

The following sections analyze effects on sea turtles under the Proposed Action and show model-

predicted estimates of take for sea turtles. The methods used to quantify effects for each substressor 

are described in this document above in Section 3.1 (Effects Due to Each Acoustic Substressor and 

Explosives). The methods used to assess significance of individual effects and risks to sea turtles are 

described above in Section 3.2 (Quantifying Effects on Sea Turtles from Acoustic and Explosive 

Stressors). For each sea turtle species, a multi-sectioned table quantifies effects as follows: 

Section 1  

The first section shows the number of instances of each effect type that could occur due to each 

substressor (sonar or explosives) over a maximum year of activity. Effects are shown by type of activities 

(training or testing activities). 

The number of instances of effect is not the same as the number of individuals that could be affected, as 

some individuals could be affected multiple times, whereas others may not be affected at all. The 

Source dB SPL rms (unweighted) dB SEL (cumulative; weighted) 

Non-explosive impulsive sources 175 - 

{ƻƴŀǊ Җ н ƪIȊ 175 - 

Explosives1 - 164 

Note: SPL = sound pressure level, SEL = sound exposure level, rms = root mean square. Weighted cumulative 
{9[ ǘƘǊŜǎƘƻƭŘǎ ƛƴ Ř. ǊŜ м ˃tŀ2ǎ ŀƴŘ ǳƴǿŜƛƎƘǘŜŘ {t[ ǊƳǎ ǘƘǊŜǎƘƻƭŘǎ ƛƴ Ř. ǊŜ м ˃tŀΦ ¢ƘŜ rms and SEL calculations 
are based on the duration defined by the 5% and 95% points along the cumulative energy curve and captures 
90% of the cumulative energy in the impulse.  
1For a single explosion the behavioral response threshold is set to the impulsive TTS onset threshold of 169 dB 
ǊŜ м ˃tŀ2s SEL 
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instances of effect are those predicted by NAEMO and are not further reduced to account for activity-

based mitigation that would reduce effects near some sound sources and explosives as described in the 

Mitigation section. 

Instances of effect are calculated within 24-hour periods of each individually modeled event. Effects are 

assigned to the highest order threshold exceeded at the animat, which is a dosimeter in the model that 

represents an animal of a particular species. Non-auditory injuries are assumed to outrank auditory 

effects, and auditory effects are assumed to outrank behavioral responses. In all instances, any auditory 

effect or injury is assumed to represent a concurrent behavioral response. For example, if a behavioral 

response and TTS are predicted for the same animat in a modeled event, the effect is counted as a TTS 

in the table.  

For most activities, total effects are based on multiplying the average expected effects at a location by 

the number of times that activity is expected to occur. This is a reasonable method to estimate effects 

for activities that occur every year and multiple times per year. 

The summation of instances of effect includes all fractional values caused by averaging multiple 

modeled iterations of individual events. Effects are only rounded to whole numbers at the level of 

substressor and type of activities. Rounding follows standard rounding rules, in which values less than 

0.5 round down to the lower whole number, and values equal to or greater than 0.5 round up to the 

higher whole number. A zero value (0) indicates that the sum of effects is greater than true zero but less 

than 0.5. A dash (-) indicates that no effectǎ ŀǊŜ ǇǊŜŘƛŎǘŜŘ όƛΦŜΦΣ ŀ άǘǊǳŜέ ȊŜǊƻύΦ ¢Ƙƛǎ ǿƻǳƭŘ ƻŎŎǳǊ ǿƘŜƴ 

there is no overlap of an animat in the modeling with a level of acoustic exposure that would result in 

any possibility of take during any activity. Non-auditory injury and mortality are only associated with use 

of explosives; thus, these types of effects are also true zeroes for any other acoustic substressor. A one 

in parentheses (1) indicates that predicted effects round to zero in a maximum year of activity, but a 

single effect is predicted over seven years when summing the fractional risks across years. 

The summation of effects across seven years is shown in Section 3.3.2 (Effects Summary Tables). The 

seven-year sum accounts for any variation in the annual levels of activities. The seven-year sum includes 

any fractional effect values predicted in any year, which is then rounded following standard rounding 

rules. That is, the seven-year effects are not the result of summing the rounded annual effects. If a 

seven-year sum was larger than the annual effects multiplied by seven, the annual maximum effects 

were increased by dividing the seven-year sum of effects by seven then rounding up to the nearest 

integer. For example, this could happen if maximum annual effects are 1.34 (rounds to 1 annually) and 

seven-year effects are 8.60 (rounds to 9), where 9 divided by 7 years (9 ÷ 7 = 1.29) is greater than the 

estimated annual maximum of 1. In this instance, the maximum annual effects would be adjusted from 

one to two based on rounding up 1.29 to 2. In multiple instances, this approach resulted in increasing 

the maximum annual effects predicted by NAEMO.  

Section Two  

The second section shows the percent of total effects that would occur within seasons (cold and warm) 

and general geographic areas. 

Section Three  

The third section shows which activities are most impactful, and activities that cause five percent or 

more of total effects on a species are shown. 
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3.3.1 LEATHERBACK SEA TURTLE (DERMOCHELYS CORIACEA ) - ENDANGERED 

Leatherback sea turtles are ESA-listed as endangered throughout their range with no designated DPSs. 

Designated critical habitat for the leatherback sea turtle overlaps with the Study Area. Model-predicted 

effects are presented in the table below. 

The leatherback sea turtle is distributed worldwide in tropical and temperate waters of the Atlantic, 

Pacific, and Indian Oceans. Pacific leatherbacks are split into western and eastern Pacific subpopulations 

based on their distribution and biological and genetic characteristics. Only western Pacific leatherbacks 

are expected to be found within the Study Area. 

Leatherback sea turtles may be exposed to sonar, non-explosive impulsive sources, vessel noise, aircraft 

noise, weapons noise, and explosives associated with military readiness activities throughout the year. 

Analysis of the effects from vessel noise, aircraft noise, and weapons noise on leatherback sea turtles 

relies on the information under the respective acoustic substressor in Section 3.1 (Effects Due to Each 

Acoustic Substressor and Explosives).  

Results from NAEMO in the table below show that leatherback sea turtles in the Study Area may 

experience behavioral reactions from explosives, and TTS from sonar and explosives over the course of a 

year. For leatherback sea turtles, effects from sonar are due solely to Acoustic and Oceanographic 

Research testing activities during the cold and warm seasons. In the table below, the risk of any 

behavioral effect is negligible (zero), and the risk of temporary auditory effect due to sonar is low in any 

year. Leatherback sea turtles may also experience behavioral response and TTS from explosives over the 

course of a year. Effects are due solely to Mine Countermeasure and Neutralization Testing activities 

during the cold and warm seasons. In the table below, the risk of any behavioral effect or temporary 

auditory effect due to explosives is low in any year. Although most explosions would occur greater than 

50 NM from shore and leatherback sea turtles are likely to occur in the Offshore Area, estimated 

leatherback sea turtle densities for the Offshore Area are relatively low (0.002 animals/km2) and are 

seasonal from April to December (Density TR). Since leatherbacks are not likely to occur in Inland Waters 

(Density TR), they are not expected to be affected by activities in Inland Waters. In addition, no effects 

on leatherback sea turtles were estimated to occur due to non-explosive impulsive sources. Although 

non-explosive impulsive source usage has spatial and temporal overlap with leatherback sea turtle 

offshore densities, their densities are relatively low and non-explosive impulsive source usage is limited 

overall.  

Estimated TTS effects from sonar are expected to be short-term and would not result in substantial 

changes to behavior, growth, survival, annual reproductive success, lifetime reproductive success, or 

species recruitment for an individual, and would not result in population-level effects.  

Critical Habitat 

Designated critical habitat for leatherback sea turtles spans east of the 2,000-meter depth contour from 

Cape Flattery, Washington to Cape Blanco, Oregon. The use of sonar and explosives, and activities that 

produce vessel, aircraft, and weapons noise overlap with and have a pathway to affect the physical and 

biological feature of prey density, primarily jellyfish and tunicates (National Marine Fisheries Service, 

2012, 2020). Non-explosive impulsive source usage is not applicable to designated leatherback sea turtle 

critical habitat since non-explosive impulsive source usage only occurs 50 NM from shore in the 

southwestern portion of the Offshore Area and does not overlap with designated leatherback critical 

habitat. Any potential effects are likely to be minimal because activities that use acoustic and explosive 

stressors are typically transient. Most explosions would occur greater than 50 NM from shore in the 
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Offshore Area of the NWTT Study Area. Although most of the western boundary of designated 

leatherback critical habitat extends beyond 50 NM from shore, Mine Countermeasure and 

Neutralization Testing activities that are less than 50 NM off the Washington and Oregon coasts are 

within designated leatherback sea turtle critical habitat. 

The use of explosives could potentially injure or kill individuals of invertebrate prey species. Potential 

effects from explosive stressors would be temporary, localized, and infrequent and are not expected to 

have meaningful effects on the conservation value of prey density in designated critical habitat for 

leatherback sea turtles. Acoustic stressors are not expected to affect prey density. 

Table 3-3: Estimated Effects on Leatherback Sea Turtles Over a Maximum Year of Proposed 

Activities 

Source Category BEH TTS AINJ INJ MORT 

Non-Explosive Impulsive Navy Testing - - - - - 
Explosive Navy Testing (1) (1) - - - 
Explosive Navy Training - - - - - 
Explosive USCG Training - - - - - 
Sonar Navy Testing 0 42 - - - 
Sonar Navy Training - - - - - 
Sonar USCG Training - - - - - 

Maximum Annual Total 1 43 - - - 

 Percent of Total Effects 
Season Offshore 

Warm 37% 
Cold 63% 

Activities Causing 5 Percent or More of Total Effects Category Percent of Total Effects 

Acoustic and Oceanographic Research Navy Testing 99% 

Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT 

Critical Habitats Oregon and Washington Coastal Marine Waters (All) 0 42 - - - 

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, INJ = Non-Auditory Injury, MORT = Mortality 
For BEH, TTS, AINJ, INJ, MORT annual effects: Dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
BIA Types: S = Small/Resident population, M = Migratory, F = Feeding, R = Reproductive, P = Parent, C = Child/Core 
See beginning of Section 2.4 for full explanation of table sections. 
version.20260402 

3.3.2 EFFECTS SUMMARY TABLES  

The tables in this section show effects on leatherback sea turtles for the maximum annual and seven-
year total effects due to sonar and explosive testing activities. The formula to calculate the seven-year 
total effects is discussed in Section 3.3 (Species Assessments). No effects are predicted due to training 
activities or non-explosive impulsive source testing activities. 

3.3.2.1 Testing Sonar  Effects Summary Tables  

Table 3-4: Estimated Effects on Leatherback Sea Turtles from Sonar Over One Year of 

Maximum Navy Testing 

Species BEH TTS AINJ 

ESA-Listed 

Leatherback sea turtle 0 42 - 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
version.20260409 
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Table 3-5: Estimated Effects on Leatherback Sea Turtles from Sonar Over Seven Years of Navy 

Testing 

Species BEH TTS AINJ 

ESA-Listed 

Leatherback sea turtle 0 259 - 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
version.20260409 

3.3.2.2 Testing Explosives Effects Summary Tables  

Table 3-6: Estimated Effects on Leatherback Sea Turtles from Explosives Over One Year of 

Maximum Navy Testing 

Species BEH TTS AINJ INJ MORT 

ESA-Listed 

Leatherback sea turtle (1) (1) - - - 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, INJ = Non-Auditory 
Injury, MORT = Mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
Values in parentheses are rounded up from less than 0.5 based on the 7-year rounding rules discussed in Section 2.4. 
version.20260409 

Table 3-7: Estimated Effects on Leatherback Sea Turtles from Explosives Over Seven Years of 

Navy Testing 

Species BEH TTS AINJ INJ MORT 

ESA-Listed 

Leatherback sea turtle 1 1 - - - 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, INJ = Non-Auditory 
Injury, MORT = Mortality 
A dash (-) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5. 
version.20260409 

3.4 RANGES TO EFFECTS 

The following section provides the range (distance) over which specific physiological or behavioral 

effects are expected to occur based on the acoustic and explosive criteria in the Criteria and Thresholds 

TR, and the acoustic and explosive propagation calculations from NAEMO described in the Quantitative 

Analysis TR. The ranges to effects are shown for representative sonar systems and explosive bins from 

E1 (0.1ς0.25 lb.) to E10 (>250-500 lb.). Ranges are determined by modeling the distance that noise from 

a source will need to propagate to reach exposure level thresholds specific to a hearing group that will 

cause behavioral response, TTS, AINJ, non-auditory injury, and mortality. Ranges to effects were 

calculated for sea turtle species only and are utilized to help predict effects from acoustic and explosive 

sources and assess the benefit of mitigation zones. 

Tables present median and standard deviation ranges to effects for each bin, location, source depth, and 

representative cluster size. Ranges to effects consider propagation effects of sources modeled at 

different locations (i.e., analysis points), seasons, source depths, and radials (i.e., each analysis point 

considers propagation effects in different x-y directions by modeling 18 radials in azimuthal increments 

of 20° to obtain 360° coverage around an analysis point).  

Boxplots visually present the distribution, variance, and outlier ranges for a given combination of a 

source or bin, hearing group, and effect. On the boxplots, outliers are plotted as dots, the lowest and 

highest non-outlier ranges are the extent of the left and right horizontal lines respectively that extend 
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from the sides of a colored box, and the 25th, 50th (i.e., median), and 75th percentiles are the left edge, 

center line, and right edge of a colored box respectively. 

3.4.1 RANGES TO EFFECTS FOR SONARS AND OTHER TRANSDUCERS 

The six representative sonar systems with ranges to effects are not applicable to sea turtles since they 

produce sound at frequencies greater than the upper hearing range of sea turtles (i.e., > 2 kHz). 

3.4.2 RANGES TO EFFECTS FOR THE NON-EXPLOSIVE IMPULSIVE SOURCE 

Non-explosive impulsive source would overlap leatherback sea turtle offshore densities. However, no 

ranges to effects were estimated. As discussed in the Quantitative Analysis TR, range to effects 

ŎŀƭŎǳƭŀǘƛƻƴǎ ŀǊŜ ōƻǳƴŘ ōȅ ŀ ǎǇŜŎƛŜǎΩ ƳŀȄƛƳǳƳ ŘƛǾŜ ŘŜǇǘƘ. At least 5 percent of the data within a 

ǎǇŜŎƛŜǎΩ ŘƛǾŜ ǇǊƻŦƛƭŜ Ƴǳǎǘ ŜȄŎŜŜŘ ŀƴ ŜŦŦŜŎǘ ǘƘǊŜǎƘƻƭŘΦ {ƛƴŎŜ ǘƘŜ ǊŀƴƎŜ ǘƻ ŜŦŦŜŎǘǎ Řŀǘŀ ŘƛŘ ƴƻǘ ƳŜŜǘ ǘƘƛǎ 

condition, ranges to effects for non-explosive impulsive sources are not included. 

3.4.3 RANGES TO EFFECTS FOR EXPLOSIVES 

Ranges to effects for explosives were determined by modeling the distance that noise from an explosion 

would need to propagate to reach exposure level thresholds specific to a hearing group that would 

cause behavioral response, TTS, AINJ, non-auditory injury, and mortality, as described in the Criteria and 

Thresholds TR. 

Ranges to effects for the same size of explosive differ based on whether it is detonated at or just above 

the surface or at depth. Modeling cannot account for the highly non-linear effects of cavitation and 

surface blow off for shallow underwater explosions, nor can it estimate the explosive energy entering 

the water from a low-altitude detonation. Thus, for this analysis, in-air sources detonating at or just 

above (within 10 m of) the surface are modeled as if detonating completely underwater at a source 

depth of 0.1 m, with all energy reflected into the water rather than released into the air. Therefore, the 

amount of explosive and acoustic energy entering the water, and consequently the estimated ranges to 

effects, are likely to be overestimated.  

The tables below provide the ranges for a representative cluster size for each bin. Ranges for behavioral 

response are only provided if more than one explosive cluster occurs. Single explosions at received 

sound levels below TTS and AINJ thresholds are most likely to result in a brief alerting or orienting 

response. Due to the lack of subsequent explosions, a significant behavioral response is not expected for 

a single explosive cluster. For events with multiple explosions, sound from successive explosions can be 

expected to accumulate and increase the range to the onset of an effect based on SEL thresholds. 

Modeled ranges to TTS and AINJ based on peak pressure for a single explosion generally exceed the 

modeled ranges based on SEL even when accumulated for multiple explosions. Peak pressure-based 

ranges are estimated using the best available science; however, data on peak pressure at far distances 

from explosions are very limited. The explosive ranges to effects for TTS and AINJ that are in the tables 

are based on the metric (i.e., SEL or SPL) that produced longer ranges.   

For non-auditory injury in the tables, the larger range to slight lung injury or gastrointestinal tract injury 

was used as a conservative estimate. Animals within water volumes encompassing the estimated range 

to non-auditory injury would be expected to receive minor injuries at the outer ranges, increasing to 

more substantial injuries, and finally mortality as an animal approaches the detonation point.  
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Table 3-8: Sea Turtle Ranges to Effects for Explosives 

Bin Location Source Depth Cluster Size BEH TTS AINJ 

E1 
Offshore Near Surface 

1 NA 64 m (0 m) 21 m (3 m) 

3 NA 64 m (0 m) 21 m (3 m) 

6 NA 64 m (0 m) 21 m (3 m) 

Offshore Below Surface 1 NA 64 m (0 m) 20 m (2 m) 

E3 

Offshore Near Surface 1 NA 181 m (5 m) 88 m (2 m) 

Inland Waters Below Surface 1 NA 595 m (215 m) 89 m (5 m) 

Offshore Below Surface 1 NA 193 m (4 m) 92 m (2 m) 

E4 Nearshore Below Surface 
1 NA 581 m (156 m) 127 m (3 m) 

2 1,354 m (668 m) 717 m (375 m) 127 m (3 m) 

E5 Offshore Near Surface 
1 NA 291 m (2 m) 158 m (1 m) 

3 131 m (38 m) 291 m (2 m) 158 m (1 m) 

E9 Offshore Near Surface 1 NA 688 m (1 m) 457 m (2 m) 

E10 Offshore Near Surface 1 NA 767 m (6 m) 538 m (2 m) 

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEL ranges, behavioral 
response criteria are applied to explosive clusters >1 
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory Injury, NA = not applicable 
Near surface explosives occur at or above the surface and are modeled at a depth of 0.1 meter 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
Bin E3 is used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposal activities 
Bin E4 is used Nearshore for mine countermeasure and neutralization activities 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 3-2: Sea Turtle Ranges to Behavioral Response for Explosives 

 

 

Figure 3-3: Sea Turtle Ranges to Temporary Threshold Shift for Explosives 
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Figure 3-4: Sea Turtle Ranges to Auditory Injury for Explosives 
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Table 3-9: Explosive Ranges to Injury and Mortality for Sea Turtles as a Function of Animal 

Mass 

Bin Effect   250 kg 1,000 kg 

E1 
INJ 13 m (2 m) 13 m (2 m) 

MORT 0 m (0 m) 0 m (0 m) 

E3 
INJ 29 m (2 m) 29 m (2 m) 

MORT 4 m (0 m) 1 m (0 m) 

E4 
INJ 61 m (1 m) 61 m (1 m) 

MORT 11 m (0 m) 4 m (0 m) 

E5 
INJ 60 m (0 m) 60 m (0 m) 

MORT 8 m (0 m) 4 m (0 m) 

E9 
INJ 228 m (1 m) 228 m (1 m) 

MORT 23 m (0 m) 14 m (0 m) 

E10 
INJ 285 m (1 m) 285 m (1 m) 

MORT 26 m (1 m) 16 m (0 m) 

Median ranges with standard deviation ranges in parentheses, INJ = the greater of 
respective ranges for 1% chance of gastro-intestinal tract injury and 1% chance of 
injury, MORT = mortality 
E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E7 (>20 - 60 lb.), E9 
(>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 3-5: Explosive Ranges to Injury for Sea Turtles 

 

 

Figure 3-6: Explosive Ranges to Mortality for Sea Turtles
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4 EFFECTS ON FISHES FROM ACOUSTIC AND EXPLOSIVE 
STRESSORS 

This analysis is presented as follows: 

¶ The effects on fish populations that would be expected due to each type of acoustic substressor 
and explosives used in the Proposed Action are described in Section 4.1 (Effects Due to Each 
Acoustic Substressor and Explosives). 

¶ The approach to modeling and quantifying effects, as it applies to fishes, is summarized in Section 
4.2 (Quantifying Effects on Fishes from Acoustic and Explosive Stressors). 

¶ Effects on ESA-species (Distinct Population Segments [DPS] and Evolutionarily Significant Units 
[ESU]) in the Study Area, including predicted instances of harm or harassment, are presented in 
Section 4.3 (ESA-Listed Species Assessments). 

¶ Range to effects for each modeled sub-stressor are shown in Section 4.4 (Range to Effects).  

4.1 EFFECTS DUE TO EACH ACOUSTIC SUBSTRESSOR AND EXPLOSIVES 

There are many factors that contribute to how a fish will respond to sound beyond the received level 

and frequency, such as the duration of the sound-producing activity, the physiological condition and 

behavioral state of the animal at the time of exposure (e.g., feeding, traveling, resting), the context of 

the exposure (e.g., in a semi-enclosed bay vs. open ocean), and proximity of the animal to the source of 

the sound. As discussed in Section 1.1 (Information Referenced in this Analysis) of this technical report, 

this section analyzes the potential effects from acoustic and explosive stressors on fishes and relies on 

best available science summarized in the following references:  

¶ Section 3 (Fishes) of the Biological Resources Background Information TR provides habitat, 
geographical range, and population dynamics information for each fish species discussed 
below.  

¶ Section 3 (Fishes) of the Acoustic and Explosive Effects Supporting Information TR summarizes 
what is currently known about effects on fishes from all acoustic substressors and explosives, 
including effects on hearing loss, masking, behavioral responses, physiological (stress) 
response, injury, and mortality.   

4.1.1 EFFECTS FROM SONAR AND OTHER TRANSDUCERS 

The use of sonars under the Proposed Action is described in Section 1.3.1 (Sonar and Other 

Transducers). Effects on fishes from exposure to sonar could include hearing loss, masking, physiological 

response (including stress), and behavioral reactions. As discussed in Section 3 (Fishes) of the Acoustic 

and Explosive Effects Supporting Information TR, mortality and injury from sonar is unlikely and is not 

considered further in this analysis. 

Fishes are not equally sensitive to all frequencies. Most marine fishes are hearing generalists (including 

most ESA-listed species within the Study Area) or lack a swim bladder (e.g., ESA-listed Pacific eulachon) 

and are unable to detect frequencies greater than approximately 2 kHz. These species would not be 

susceptible to effects (e.g., TTS, behavioral response) from mid- or high-frequency sonar systems. 

Rather, potential effects would be limited to systems with energy below 2 kHz, primarily from low-
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frequency sonars and some broadband and lower mid-frequency sources. Although these systems could 

be used throughout the NWTT Study Area, they are typically operated in deep water in the Offshore 

Area. 

Some fishes, such as herring, are considered hearing specialists. Herring are an important prey item for 

some protected fishes and marine mammals and can detect frequencies up to 5 kHz. Although hearing 

specialists may be able to detect mid- and some high-frequency sonars, like other fishes, their range of 

best auditory sensitivity is well below 2 kHz. Although they may be able to detect these higher frequency 

systems, they are likely more susceptible to effects at lower frequencies, like other hearing generalists. 

As discussed in Section 3 (Fishes) of the Acoustic and Explosive Effects Supporting Information TR, 

herring typically congregate along the continental shelf within coastal, hard bottom habitats where 

some mid- and high-frequency sonars are used (i.e., the Inland Waters and nearshore portions of the 

Offshore Area). However, sound from these systems do not propagate as far as other low-frequency 

sonars, limiting the overall area these sources would be detected.  

Overall, fishes, even hearing specialists, may only detect nearby sonar systems with the highest source 

levels and most other, less powerful systems, at much shorter ranges.  

Hearing loss: Although low- and mid-frequency systems generally lack the power necessary to generate 

TTS in fish, a quantitative analysis was performed using NAEMO and varying potential exposure 

durations (1, 30, 60 and 120 seconds) to estimate ranges to TTS for fishes exposed to Navy sonars. 

Calculated ranges to TTS from low- and mid- frequency sources, regardless of exposure duration (1 to 

120 s) or hearing group, resulted in estimated ranges of zero meters for all fishes and therefore TTS (and 

AINJ) is not anticipated.  

Sound exposure criteria are not available for high-frequency sonars to perform the same quantitative 

analysis. However, these systems are beyond the range of auditory detection for most fishes, and above 

the best range of sensitivity for hearing specialists. Furthermore, sound from high-frequency systems 

attenuate quickly below detectable levels (i.e., close to or below ambient sound levels) over a short 

range, minimizing the potential risk of TTS. For TTS to occur, a hearing specialist would need to remain 

near (a few to tens of meters) an active source with the highest possible source levels, or those that are 

operated at high duty cycles or continuously, further minimizing the potential for TTS to occur (see 

Section 4.4.1 [Range to Effects for Sonar and Other Transducers] for more detail). 

Masking: Although there is the potential for some sonars to mask biologically important sounds (i.e., 

vocalizations), the majority of active sonars that are within the hearing range of marine fishes are 

unlikely to substantially mask key environmental sounds due to the intermittent and infrequent use of 

these systems at most locations within the Study Area. High and continuous duty cycle systems may 

increase the risk of masking over the brief period these systems are used. Such effects could limit the 

distance over which fishes can communicate or detect important signals, or fish may respond by altering 

their vocalizations to compensate for the noise. Compensation (i.e., the Lombard effect) would only 

occur if the sound source is louder than the biological signals and lasts long enough to impact 

transmission and detection of those signals. Although some species may be able to produce sound at 

frequencies greater than 2 kHz, most vocal marine fishes communicate well below this frequency, and 

below the range of most Navy sonar sources. For these reasons, any masking effects would be 

temporary and infrequent.  

Behavioral response and physiological response (stress): Fishes exposed to sonars could experience 

physiological responses or behavioral reactions though available research showed very little response of 
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both captive and wild Atlantic herring (hearing specialists) to sonar (e.g., no avoidance) compared to 

reactions elicited by other stimuli (i.e., predators and nearby impulsive noise). Such data suggests a low 

probability of behavioral reactions to sonar for most fishes and no effect on fish populations. It is more 

likely that fish located near, or attracted to, a moving platform operating sonar (e.g., vessel or in-water 

device), would avoid the source due to the physical presence of the platform. Overall, the relative risk of 

behavioral effects at any distance from sonars are expected to be low.  

Due to the transient nature of most sonar operations, effects, if any, would be localized and infrequent, 

only lasting a few seconds or minutes. Overall, sonar use is unlikely to affect individuals, with no 

anticipated long-term consequences for fish populations. 

4.1.2 EFFECTS FROM THE NON-EXPLOSIVE IMPULSIVE SOURCE 

All fishes would be able to detect broadband signals produced by non-explosive impulsive sources 

regardless of their hearing capabilities (i.e., generalists or specialists). As discussed in Section 1.3.2 (Non-

Explosive Impulsive Source), non-explosive impulsive sources would only be used during Acoustic and 

Oceanographic Research testing activities conducted beyond 50 NM from shore, off the 

Oregon/Northern California coast. As such, potential effects would be limited to epipelagic species 

present in the Offshore Area (e.g., herring, anchovies, some salmonids, sharks, etc.). Exposure of fishes 

to non-explosive impulsive sources could result in direct injury, hearing loss, masking, physiological 

response, or behavioral reactions. 

Direct injury, mortality, & hearing loss: Impulses from non-explosive impulsive sources lack the strong 

shock wave and rapid pressure increases known to cause primary blast injury or barotrauma during 

explosive events and (to a lesser degree) impact pile driving (see Section 3 [Fishes] of the Acoustic and 

Explosive Effects Supporting Information TR for details). Although data from impact pile driving are often 

used as a proxy to estimate effects to fish from non-explosive impulsive sources, using such data may 

not accurately estimate potential impacts due to the differences in the sound characteristics (e.g., the 

rise times between the two types of impulsive sources). Typically, impact pile driving signals have a 

much steeper rise time and higher peak pressure than non-explosive impulsive source signals.  

To determine whether mortality, injury, or TTS would occur from non-explosive impulsive source 

activities, a quantitative analysis was performed using NAEMO to estimate ranges to effects for fishes 

exposed to non-explosive impulsive sources. However, calculated ranges, regardless of the fish category 

or hearing group, resulted in estimated ranges of zero meters for all fishes and therefore mortality, 

injury, or TTS are not anticipated (see Section 4.4.2 [Range to Effects for the Non-Explosive Impulsive 

Source]). The isolated and infrequent use of non-explosive impulsive sources would further reduce the 

potential for these effects to occur in individuals.  

Masking: Due to the brief nature of each pulse (approximately 0.1 second), it is unlikely that fishes 

within relatively close distance (i.e., tens to hundreds of meters of the source) would experience 

masking effects. If masking occurred, it is more likely to happen at farther distances from the source 

where signals may sound continuous. Such effects could limit the distance over which fishes can 

communicate or detect important signals, or fish may respond by altering their vocalizations to 

compensate for the noise, but only if the sound source is louder than the biological signals and lasts long 

enough to impact transmission and receipt of those signals. However, non-explosive impulsive source 

signals at farther distances (e.g., 100s of meters) are likely not detectable over existing ambient noise 

levels and thus are unlikely to cause effects to individuals or populations.  
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Behavioral response and physiological response (stress): Fishes may exhibit signs of physiological 

response or alterations in natural behavior. Some fish species with high site fidelity such as reef fish may 

show initial startle reactions, returning to normal behavioral patterns within a matter of a few minutes. 

Pelagic and schooling fishes that typically show lower site fidelity may avoid the immediate area for the 

duration of the event. Multiple exposures to individuals (across days) in the Offshore Area are unlikely 

as non-explosive impulsive sources are not operated in the same areas from day to day but rather would 

be utilized in different areas over time  

Due to the limited use over the course of a year, location (i.e., greater than 50 NM from shore), and lack 

of estimated range to effects (see Section 4.4.2 [Range to Effects for the Non-Explosive Impulsive 

Source]), effects from non-explosive impulsive sources to individual fish are expected to be minor and 

long-term population level consequences would not be expected. 

4.1.3 EFFECTS FROM VESSEL NOISE 

Vessel noise under the Proposed Action is described in Section 1.3.3 (Vessel Noise). Characteristics of 

vessel noise are described in the Acoustic Habitat section. Moderate- to low-level passive sound sources 

including vessel noise are unlikely to cause any direct injury or trauma to fishes due to characteristics of 

the sounds and the moderate source levels. Furthermore, vessels are transient and would result in brief 

periods of exposure.  

All fishes would be able to detect vessels which produce continuous broadband noise, with larger 

vessels producing sound that is dominant in the lower frequencies where fish hearing is most sensitive. 

Smaller vessels emit more energy in higher frequencies, much of which would not be detectable by 

fishes. Although hearing loss due to exposure to continuous sound sources has been reported, the test 

environment for these experiments (i.e., long-term exposures in a small tank or aquaculture facility) is 

not representative of Navy vessel transits. Injury and hearing loss due to exposure to vessel noise is not 

discussed further in this analysis. Best available science on responses to vessel noise, including 

behavioral responses, stress, and masking, is summarized in Section 3 (Fishes) of the Acoustic and 

Explosive Effects Supporting Information TR. 

Masking: Vessel noise can potentially mask vocalizations and other biologically relevant sounds (e.g., 

sounds of prey, predators, or conspecifics) that fishes may rely on, especially in nearshore areas where 

Navy vessel traffic is high (near ports, harbors and within designated shipping lanes). However, existing 

high ambient noise levels in ports and harbors with non-Navy vessel traffic and in shipping lanes with 

commercial vessel traffic would limit the potential for masking by Navy and USCG vessels in those areas. 

In offshore areas with lower ambient noise, the duration of any masking effects in a particular location 

would depend on the time in transit by a vessel through an area. Masking by Navy vessel movements 

would only occur during the timeframe that the Navy vessel is within a detectable range of a fish. Such 

effects could limit the distance over which fishes can communicate or detect important signals, or fish 

may respond by altering their vocalizations to compensate for the noise. Some species may also avoid 

these areas or modify their behavior (e.g., the Lombard effect) to account for the overall increased noise 

levels in areas of high anthropogenic activity. 

Behavioral response and physiological response (stress): Exposure to vessel noise could result in short-

term behavioral reactions, physiological response, masking, or no response. Fishes are more likely to 

react to nearby vessel noise (i.e., within tens of meters) than to vessel noise emanating from a distance. 

Fishes may experience physiological response from vessel noise, but responses would likely recover 

quickly as vessels pass by. Although research indicates prolonged reactions could occur from exposure 
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to chronic noise, it is unlikely that the level of Navy vessel movements would provide a meaningful 

contribution to the elevated ambient noise levels in industrialized areas and shipping channels. It is 

more likely brief reactions would occur in quiet, open ocean environments to passing vessels.  

Overall, effects from vessel noise would be temporary and localized, and such responses would not be 

expected to compromise the general health or condition of individual fish. Therefore, long-term 

consequences for populations are not expected. 

4.1.4 EFFECTS FROM AIRCRAFT NOISE 

Aircraft Noise under the Proposed Action is described in Section 1.3.4 (Aircraft Noise). Fishes may be 

exposed to aircraft-generated noise throughout the Study Area. However, sounds from aircraft 

activities, including occasional sonic booms, lack the amplitude or duration to cause injury in fishes 

underwater. Furthermore, aircraft noise would only result in brief periods of exposure that lack the 

duration and cumulative energy necessary to cause hearing loss. In most cases, exposure of fishes to 

fixed-wing aircraft presence and noise would be brief as the aircraft quickly passes overhead. Supersonic 

flight at sea is typically conducted at altitudes exceeding 30,000 ft., limiting the number of occurrences 

of supersonic flight being audible at the waterǎΩ surface. Because most aircraft would pass quickly 

overhead and rotary-wing aircraft may hover for a few minutes at a time over the ocean, fish at or near 

the surface have the highest likelihood of exposure to sound.  

Masking: Due to the brief and dispersed nature of aircraft overflights, the risk of masking is very low. If 

masking occurred, it would only be during short periods of time where a fish is near the surface while 

directly under a hovering rotary-wing aircraft or aircraft overflight. 

Behavioral response and physiological response (stress): Due to their low sound levels in water, fixed-

wing aircraft or transiting rotary-wing aircraft may not be detectable beyond a short distance (10s of 

meters) beneath the flight path and therefore it is unlikely that most fish would respond. Any behavioral 

response to fixed-wing aircraft would likely be in the form of a temporary startle or avoidance of the 

immediate area. Daytime and nighttime activities involving rotary-wing aircraft may occur for extended 

periods of time, up to a couple of hours in some areas, potentially increasing the overall risk of noise 

exposure. During these activities, rotary-wing aircraft would typically transit throughout an area and 

may hover over the water. Longer activity durations and periods of time where rotary-wing aircraft 

hover may increase the potential for behavioral reactions, startle reactions, and physiological response. 

Low-altitude flights of rotary-wing aircraft during some activities, which often occur under 100 ft. 

altitude, may elicit a stronger response due to the proximity of a rotary-wing aircraft to the water; the 

slower air speed and longer exposure duration; and the downdraft created by a rotary-ǿƛƴƎ ŀƛǊŎǊŀŦǘΩǎ 

rotor.  

Overall, if fish were to respond to aircraft noise, only short-term behavioral or physiological response 

would be expected. Therefore, effects on individuals would be unlikely and long-term consequences for 

populations are not expected. 

4.1.5 EFFECTS FROM WEAPONS NOISE 

Weapons Noise under the Proposed Action is described in Section 1.3.5 (Weapons Noise). In general, 

noise from weapons firing is considered impulsive sound and is generated in close vicinity to, or at the 

water surface, except for weapons that are launched underwater. Fishes at the surface of the water, in a 

narrow footprint under a weapons trajectory, could be exposed to naval gunfire sound. Sound due to 

missile and target launches is considered non-impulsive and is typically at a maximum during initiation 
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of the booster rocket and rapidly fades as the missile or target travels downrange. Furthermore, many 

missiles and targets are launched from aircraft, which would produce minimal sound in the water due to 

the altitude of the aircraft at launch. Objects that are dropped and impact the water with great force 

could produce a loud broadband sound at the water surface. Large-caliber non-explosive projectiles, 

non-explosive bombs, and intact missiles and targets could also produce a large impulse upon impact 

with the water surface. These activities would have the highest potential for effects on nearby fishes. 

Although reactions by fishes to these specific stressors have not been recorded, fishes would be 

expected to react to weapons noise as they would other transient sounds. Sound from these sources 

generally lack the duration and high intensity to cause mortality or injury therefore, these effects are not 

discussed further. 

Hearing loss: Although hearing loss could potentially occur, the probability is very low of a non-explosive 

munition landing within a few meters of a fish while it is near the surface.  

Masking: Due to the brief and dispersed nature of weapons noise, masking is unlikely and not discussed 

further in this analysis.  

Behavioral response and physiological response (stress): Animals within the area may hear the impact of 

objects on the surface of the water and would likely alert, dive, or avoid the immediate area. Overall, 

fishes that are exposed to weapons noise may only exhibit brief behavioral reactions such as startle 

reactions or avoidance, or no reaction at all. Due to the short-term, transient nature of gunfire and 

launch activities, animals may be exposed to multiple shots within a few seconds but are unlikely to be 

exposed multiple times within a short period (minutes or hours) as fish would likely avoid the area after 

initial exposure to these sounds. Behavioral and physiological reactions, if they occur, would likely be 

short-term (minutes) and are unlikely to lead to substantial costs or long-term consequences for 

individuals or populations. 

4.1.6 EFFECTS FROM EXPLOSIVES 

Use of explosives under the Proposed Action is described in Section 1.3.6 (Explosives). Fishes may be 

exposed to sound and energy from explosions in the water and just above the water surface associated 

with the proposed activities. Explosions produce loud, impulsive, broadband sounds that are within the 

hearing range of all fishes. Potential effects from explosive energy and sound summarized below rely on 

the information discussed in Section 3 (Fishes) of the Acoustic and Explosive Effects Supporting 

Information TR and include mortality, non-auditory injury, TTS, masking, physiological response, and 

behavioral reactions. 

Direct injury and mortality: Sound and energy from explosions could result in mortality and injury in fish, 

on average, for hundreds or thousands of meters from some of the largest explosions (see Section 4.4.3 

[Range to Effects for Explosives]). Generally, explosives that belong to larger bins (with large net 

explosive weights) and those calculated based on SPL sound exposure criteria (for single detonations) 

produce longer ranges within each effect category. However, some ranges vary depending upon several 

other factors (e.g., cluster size, depth of the water, depth of the charge, etc.). Fishes without a swim 

bladder, adult fishes, and larger species would generally be less susceptible to injury and mortality from 

sound and energy associated with explosive activities than small, juvenile, or larval fishes. The death of 

an animal would remove them from the population. Removal of individuals with high reproductive 

potential (e.g., adult females) would result in a larger effect on the overall population than potential loss 

of many larval or juvenile fishes, which tend to occur in high numbers (i.e., due to the nature of 

spawning) and have naturally high mortality rates. Non-auditory injuries such as barotrauma may lead to 
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impaired swimming ability and could be accompanied by disorientation, reducing the overall fitness of 

an injured individual and potentially increasing risk of predation.  

Hearing LossΥ 9ȄǇƻǎǳǊŜǎ ǘƘŀǘ ǊŜǎǳƭǘ ƛƴ ŀǳŘƛǘƻǊȅ ƛƴƧǳǊƛŜǎ Ƴŀȅ ƭƛƳƛǘ ŀƴ ŀƴƛƳŀƭΩǎ ŀōƛƭƛǘȅ ǘƻ ŦƛƴŘ ŦƻƻŘΣ 

communicate with other animals, interpret the surrounding environment, or detect and avoid 

ǇǊŜŘŀǘƻǊǎΦ LƳǇŀƛǊƳŜƴǘ ƻŦ ǘƘŜǎŜ ŀōƛƭƛǘƛŜǎ Ŏŀƴ ŘŜŎǊŜŀǎŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŎƘŀƴŎŜ of survival or affect its 

ability to reproduce depending on the severity of the effectΦ ¢ƘƻǳƎƘ ¢¢{ Ŏŀƴ ƛƳǇŀƛǊ ŀƴ ŀƴƛƳŀƭΩǎ ŀōƛƭƛǘƛŜǎΣ 

individuals may recover quickly with little significant effect. Based on available research, any present 

hearing effects may be accompanied by higher order effects such as barotrauma or other internal 

injuries (e.g., inner ear tissue) with the likelihood of these reactions decreasing with increasing distance 

from the source (see Section 3 [Fishes] of the Acoustic and Explosives Effects Supporting Information TR 

for details).  

Masking: Fish could potentially experience masking from explosive sounds. Single explosive detonations 

are less likely to cause masking due to their brief and sudden nature. Multiple detonations that occur 

within a few seconds could result in a higher risk of masking and would likely happen at farther 

distances from the source where individual detonations might sound more continuous.  

Behavioral response and physiological response (stress): Explosive sound could result in a variety of 

behavioral and physiological responses in fish, with the likelihood of response lower at farther distances 

from the source (thousands of meters). These responses could include, alerting, startling, reduced 

feeding, altered communication, and avoidance. Any stress or behavioral reactions from single explosive 

detonations would be brief (seconds to minutes) during the onset of the explosive signal. Multiple 

detonations that occur within a few seconds could pose an increased risk of behavioral and physiological 

effects on nearby fishes, though many would likely avoid the source during the first few impulses. If an 

individual fish were repeatedly exposed throughout a day or over multiple days to sound and energy 

from in-water explosions that caused alterations in natural behavioral patterns or physiological 

response, these effects could lead to long-term consequences for the individual such as reduced 

survival, growth, or reproductive capacity depending on the overall severity and duration of the 

exposure.  

Overall, training and testing activities involving explosions are generally dispersed in space and time. 

Consequently, repeated exposure of individual fishes to sound and energy from in-water explosions over 

the course of a day or multiple days is unlikely. Exposure to multiple detonations over the course of a 

day would most likely lead to an alteration of natural behavior or the avoidance of that specific area. 

However, most behavioral effects are expected to be short-term (seconds or minutes) and localized, 

regardless of the size of the explosion. Non-injurious effects are expected to be short-term, and fish 

would likely return to their natural behavior shortly after exposure. Although some individuals may be 

affected, long-term consequences to fish populations would not be expected. 

4.2 QUANTIFYING EFFECTS ON FISHES FROM ACOUSTIC AND EXPLOSIVE 

STRESSORS 

Although the effects analysis presented below is largely qualitative, a quantitative analysis was 

performed to estimate range to effects for fishes exposed to activities that involve the use of acoustic 

and explosive stressors (see Section 4.4 [Range to Effects]). Ranges for sonar, non-explosive impulsive 

sources, and explosives were estimated using fish sound exposure criteria and thresholds and sound 

propagation modeling performed in the NAEMO. Although range to effects are estimated for some 

stressors, density data for fishes throughout the Study Area are not available; therefore, it is not 
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possible to estimate the number of individuals that may be affected by Navy acoustic and explosive 

stressors.  

Sound exposure criteria are consistent with thresholds used by the Navy and the USCG during previous 

analysis of effects due to training and testing activities in the Study Area (see discussion below where 

thresholds may have differed in the corresponding consultation analyses). The literature used to derive 

proposed criteria and thresholds are summarized in Section 3 (Fishes) of the Acoustic and Explosive 

Effects Supporting Information TR. The data presented herein represents current best available science. 

4.2.1 QUANTIFYING HEARING EFFECTS FROM SONARS 

Most of the available research on the effects of non-impulsive sound sources on fishes utilize tonal or 

broadband signals (e.g., white noise). However, experiments that utilize these types of sound sources 

are often not analogous to potential exposures to Navy sonars due to differences in the test stimuli and 

environment (i.e., tanks or aquariums). Additionally, the overall exposure durations often exceed many 

hours or even days, time frames that are much longer than the likely exposures fish may experience due 

to transiting Navy and the USCG vessels that operate sonar and other transducers. The only three 

studies that have documented potential threshold shifts in fishes exposed to actual Naval sonar are 

summarized in Table 4-1. This data was used to derive interim sound exposure criteria consistent with 

proposed thresholds in the ANSI Sound Exposure Guideline technical report (Popper et al., 2014). 

Table 4-1: TTS Data for Fishes Exposed to Sonar 

Reference 
Reported SPL 
(dB re 1 µPa 

RMS) 

Exposure 
Duration 
(seconds) 

Calculated 
cSEL (dB re 

1 µPa2s) 1 
Species TTS (Y/N) 

Mid-Frequency Sonar 

Halvorsen et al. (2012c) 

210 15 222 
Channel catfish 
(Ictalurus punctatus)2 

Y 

210 15 222 
Rainbow trout 
(Oncorhynchus mykiss) 

N 

Low-Frequency Sonar 

 Popper et al. (2007) 

193 324 218 
Rainbow trout 
(Oncorhynchus mykiss) 

Y 

193 648 221 
Rainbow trout 
(Oncorhynchus mykiss) 

Y 

 Halvorsen et al. (2013) 195 324 220 

Channel catfish 
(Ictalurus punctatus)2 

Y 

Largemouth bass 
(Micropterus salmoides) 

N 

Yellow perch (Perca 
flavescens) 

N 

Notes: SPL = RMS sound pressure level; Ř. Ґ ŘŜŎƛōŜƭΤ ˃tŀ Ґ ƳƛŎǊƻtŀǎŎŀƭΤ cSEL = cumulative sound exposure level; TTS = 
temporary threshold shift. Significance is defined and reported in each publication as a statistically significant threshold 
shift compared to baseline data (regardless of the amount of dB shift). 
1 Calculated cumulative sound exposure level = Reported SPL + 10 log (Duration)  
2 Hearing specialist, fishes with a swim bladder involved in hearing  
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As shown in Table 4-1, significant threshold shifts were reported in channel catfish (a hearing specialist) 

when exposed to mid-frequency sonar at a maximum sound pressure level of 210 dB for a total duration 

of 15 seconds (Halvorsen et al., 2012c). However, the same effect was not observed in rainbow trout (a 

hearing generalist). Based on limited data, the Navy calculated the cumulative SEL, then rounded down 

for a final proposed threshold of 220 dB re 1 µPa2s for all hearing specialists (see Table 4-2). This 

threshold is consistent with criteria presented in the ANSI Sound Exposure Guideline technical report 

which is reported in dB re 1 µPa. No numeric criteria are proposed for hearing generalists (including 

fishes without a swim bladder) as species within these fish categories do not sense pressure well and 

likely cannot hear frequencies above 2 kHz. Furthermore, hearing generalists are less susceptible to 

hearing impairment from sound exposures compared to hearing specialists (Halvorsen et al., 2012c; 

Popper et al., 2014).  

A hearing specialist and at least one example of a hearing generalist showed signs of TTS after exposure 

to low-frequency sonars (see Table 4-1). Specifically, threshold shifts in channel catfish and rainbow 

trout were reported after exposure to a maximum received sound pressure level of 193 dB re 1 µPa 

(criteria presented in the ANSI Sound Exposure Guideline technical report) for 324 seconds, but not in 

largemouth bass or yellow perch (Halvorsen et al., 2013; Popper et al., 2007). Because the results were 

variable, and because most fishes are sensitive to low-ŦǊŜǉǳŜƴŎȅ ǎƻǳƴŘΣ ǘƘŜ bŀǾȅΩǎ ǘƘǊŜǎƘƻƭŘ ŦƻǊ ¢¢{ 

from exposure to low-frequency sonar for all fishes with a swim bladder was rounded down to a 

cumulative sound exposure level of 210 dB re 1 µPa2s (see Table 4-2). Furthermore, based on available 

data and the assumption that generalists are less susceptible to hearing loss than specialists, the onset 

of TTS is presumed to occur above this proposed threshold for hearing generalists (as evident by the 

greater than sign).  

Table 4-2: Sonar TTS Thresholds for Fishes 

Hearing Group Fish Category 
Mid-Frequency 

Sonar 
(cSEL) 

Low-Frequency 
Sonar 
(cSEL) 

Generalists 

Fishes without a swim bladder NC NC 

Fishes with a swim bladder not 
involved in hearing 

NC > 210 

Specialists 

Fishes with a swim bladder 
involved in hearing 

220 210 

Fishes with a swim bladder and 
with high-frequency hearing1 

220 210 

Notes: cSEL = cumulative sound exposure level (dB re 1 µPa2s); NC = effects from exposure to sonar 
ŀǊŜ ƴƻǘ ƭƛƪŜƭȅΣ ǘƘŜǊŜŦƻǊŜ ƴƻ ŎǊƛǘŜǊƛŀ ŀǊŜ ǇǊƻǇƻǎŜŘΤ άҔέ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ƎƛǾŜƴ ŜŦŦŜŎǘ ǿƻǳƭŘ ƻŎŎǳǊ 
above the reported threshold. 
1 Some species within this category can detect sound pressure up to 10 or 100 kHz. All other fishes 
have an upper frequency cut-off at 2kHz.  

 

4.2.2 QUANTIFYING INJURY AND HEARING EFFECTS FROM NON-EXPLOSIVE IMPULSIVE 

SOURCES  

Criteria and thresholds used to estimate effects from sound produced by non-explosive impulsive 
sources are presented in Table 4-3. Consistent with the ANSI Sound Exposure Guideline technical report 
(Popper et al., 2014), dual metric sound exposure criteria and cumulative sound exposure metrics are 
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utilized to estimate ranges to mortality, non-auditory injury, and TTS (respectively) from impulsive 
sources.  

Table 4-3: Sound Exposure Criteria for Non-Explosive Impulsive Sources  

Hearing Group Fish Category 
Mortality  Injury TTS 

cSEL peak SPL cSEL peak SPL cSEL 

Generalists 

Fishes without a swim bladder > 219 > 213 > 216 > 213 NC 

Fishes with a swim bladder not 
involved in hearing 

210 > 207 203 > 207 > 186 

Specialists 
Fishes with a swim bladder 
involved in hearing & Fishes 
with high-frequency hearing1 

207 > 207 203 > 207 186 

Notes: cSEL = cumulative sound exposure level (dB re 1 µPa2s); peak SPL = average single strike peak sound pressure level 
(dB re 1 µPa); TTS = temporary threshold shift; NC = effects from exposure to impulsive sources are unlikely, therefore no 
ŎǊƛǘŜǊƛŀ ŀǊŜ ǇǊƻǇƻǎŜŘΤ άҔέ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ƎƛǾŜƴ ŜŦŦŜŎǘ ǿƻǳƭŘ ƻŎŎǳǊ above the reported threshold.  

Due to the lack of detailed data on injury thresholds in fishes exposed to non-explosive impulsive 

sources, thresholds from impact pile driving exposures were used as a proxy for this analysis (Halvorsen 

et al., 2012a; Halvorsen et al., 2011, 2012b). However, it is important to note that the thresholds derived 

from pile driving experiments are likely specific to the test conditions under which the criteria were 

derived and therefore may not accurately predict range to effects from exposure to other impulsive 

sound sources. As discussed in Section 3 (Fishes) of the Acoustic and Explosive Effects Supporting 

Information TR, injury and mortality in fishes exposed to impulsive sources may vary depending on the 

presence or absence, and type, of swim bladder. Injury and mortal injury have not been observed in 

fishes without a swim bladder because of exposure to impulsive sources. Therefore, these effects would 

likely occur above the thresholds in Table 4-3. 

PTS has not been known to occur in fishes. Any hearing loss in a fish may be as temporary as the 

timeframe required to repair or replace the sensory cells that were damaged or destroyed (Popper et 

al., 2014; Popper et al., 2005; Smith et al., 2006). The lowest sound exposure level at which TTS has been 

observed in fishes with a swim bladder involved in hearing exposed to an impulsive source is 186 dB re 1 

˃tŀ2s (Popper et al., 2005). Hearing generalists would be less susceptible to hearing loss (i.e., TTS) than 

hearing specialists, even at higher levels and longer durations. As a result, the proposed interim 

thresholds in the ANSI Sound Exposure Guideline technical report (Popper et al., 2014) for hearing 

ƎŜƴŜǊŀƭƛǎǘǎ ǿƻǳƭŘ ōŜ ƎǊŜŀǘŜǊ ǘƘŀƴ όҔύ ƻǊ ƳǳŎƘ ƎǊŜŀǘŜǊ ǘƘŀƴ όҔҔύ мус Ř. ǊŜ м ˃tŀ2s for fishes with a swim 

bladder not involved in hearing and those without a swim bladder, respectively. However, the threshold 

for TTS for fishes without a swim bladder was not carried forward in this analysis as fishes without a 

swim bladder generally have not shown signs of TTS from exposure to sound and therefore this effect is 

considered unlikely to occur. 

4.2.3 QUANTIFYING MORTALITY , INJURY, AND HEARING EFFECTS FROM EXPLOSIVES 

Criteria and thresholds to estimate effects from sound and energy produced by explosive activities are 

presented below (Table 4-4). The mortality threshold is consistent with the thresholds provided in in the 

ANSI Sound Exposure Guideline technical report (Popper et al., 2014) and represents the lowest 

measured level at which mortality has been reported in fishes exposed to explosives. The guidelines 
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provide qualitative criteria for injury due to explosives and do not suggest any numeric thresholds. 

Instead, a peak pressure injury threshold of 220 dB re 1 µPa is based on available explosive exposure 

studies. An explanation of this threshold is provided below. The TTS threshold for fishes with a swim 

bladder is the value suggested in the guidelines for impulsive sounds other than explosives, as no data 

on explosive effects on fish hearing is available. Consistent with the recommendations in the guidelines, 

fishes without a swim bladder would not be susceptible to TTS and therefore no criteria are proposed. 

These thresholds were applied in the bŀǾȅΩǎ ŀƴŘ ¦{/DΩǎ previous analysis of effects in the Study Area. 

Table 4-4: Sound Exposure Criteria for Fishes Exposed to Underwater Explosives 

Hearing Group Fish Category 
Mortality  Injury TTS 

peak SPL peak SPL cSEL 

Generalists 

Fishes without a swim bladder 229 220 NC 

Fishes with a swim bladder not 
involved in hearing 

229 220 > 186 

Specialists 
Fishes with a swim bladder 
involved in hearing & Fishes 
with high-frequency hearing 

229 220 186 

Notes: CSEL = cumulative sound exposure level (dB re 1 µPa2s); peak SPL = peak sound pressure level (dB re 1 µPa); TTS = 
ǘŜƳǇƻǊŀǊȅ ǘƘǊŜǎƘƻƭŘ ǎƘƛŦǘΤ b/ Ґ ŜŦŦŜŎǘǎ ŦǊƻƳ ŜȄǇƻǎǳǊŜ ǘƻ ŜȄǇƭƻǎƛǾŜǎ ŀǊŜ ƴƻǘ ƭƛƪŜƭȅΣ ǘƘŜǊŜŦƻǊŜ ƴƻ ŎǊƛǘŜǊƛŀ ŀǊŜ ǇǊƻǇƻǎŜŘΤ άҔέ 
indicates that the given effect would occur above the reported threshold.  

During the previous NWTT consultations, NMFS and USFWS utilized acoustic thresholds derived from 

surrogate pile driving criteria for their analysis of the potential injurious effects of explosives on ESA-

listed fishes (National Marine Fisheries Service, 2020; U.S. Fish and Wildlife Service, 2021). However, 

NMFS has updated recent analyses (National Marine Fisheries Service, 2025a, 2025b) with the proposed 

injury threshold described below based on new information from studies on the effects of explosives on 

fish. This revision is consistent with the proposed threshold for the current analysis, and with the 

previous analysis. 

It is not appropriate to utilize SPL or SEL injury thresholds developed during pile driving studies and 

therefore pile driving criteria is not utilized in this analysis. The maximum peak sound pressure levels 

reported in the pile driving literature, upon which interim injury thresholds guidelines were based, were 

not correlated with injury (Casper et al., 2017; Casper et al., 2013a; Casper et al., 2012; Casper et al., 

2013b; Halvorsen et al., 2012a; Halvorsen et al., 2011, 2012b). Rather, these were the peak pressures 

utilized in the test apparatus to produce the specific SELs desired by the researchers. This was done by 

modifying the number of strikes per exposure while maintaining the same average single strike peak 

SPL. Injuries were only reported following exposure to many strikes (i.e., the lowest number of strikes in 

any of these experimental exposures was 960, over exposure durations of 40-60 minutes) and were 

correlated to cumulative SEL. It is not possible to discern from these datasets what peak pressure would 

correlate to injury in a single strike exposure, only that it would likely be higher than the peak pressure 

used in these experiments.  

Additionally, sound from pile driving is not directly comparable to that produced by an explosion. It is 

likely that the much more rapid and sharp pressure changes make exposure to an explosion more 

injurious than exposures to multiple pile driving strikes of equal energy. The cumulative SEL metric 

derived for multiple pile driving strikes should not be applied to single explosives or clusters of 
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explosives (with number of impulses several orders of magnitude lower than studied for pile driving). 

Although the Navy initially considered pile driving thresholds for explosives in the previous analysis, the 

injury threshold was revised to better analyze explosive effects as described herein.  

Peak SPL is the most consistently documented metric in literature when characterizing explosive 

sources. As a conservative measure, the absolute lowest peak SPL that resulted in injury in larval fishes 

was selected as the injury threshold (220 dB re 1 µPa, see Settle et al., 2002). Recent explosive exposure 

data also support this threshold with reported rates of injury starting at peak SPLs of 226 dB re 1 µPa 

(Dahl et al., 2020; Jenkins et al., 2022; Jenkins et al., 2023). Furthermore, when data from multiple years 

ǿŜǊŜ ŎƻƳōƛƴŜŘΣ ǊŀǘŜǎ ŦƻǊ άŀƴȅ ƛƴƧǳǊȅέ ŘƛŘ ƴƻǘ ŀǇǇǊƻŀŎƘ рл percent until around a peak SPL of 220 dB re 

1 µPa (See figure 4 in Bowman et al., 2024). The injury threshold is applied to all fishes due to the lack of 

rigorous data for multiple species. Since thresholds were selected from exposures of larval fishes, this 

threshold likely overestimates effects for larger or adult fishes. For example, adult fishes exposed to 

received levels higher than 220 dB re 1 µPa peak have shown no signs of injury (e.g., Gaspin et al., 1976; 

Yelverton et al., 1975). 

4.3 ESA-LISTED SPECIES ASSESSMENTS  

This section provides additional analysis on the potential effects from acoustic and explosive stressors 

on ESA-listed fishes. Available research on reactions of fishes to underwater sound largely suggests that 

different species may respond similarly to the same sound source, especially similar types of fishes (e.g., 

migratory versus resident) and those that are in the same hearing group or swim bladder category (see 

Section 3 (Fishes) of the Acoustic and Explosive Effects Supporting Information TR for details). Although 

many of the ESA-listed species present in the Study Area may overlap locations where acoustic and 

explosive stressors occur (as described in Section 3 [Fishes] of the Biological Resources Background 

Information TR), several acoustic substressors (sonars, vessel, aircraft, and weapons noise) were 

determined to have minor and insignificant effects on fish populations in the previous 2020 NWTT 

SEIS/OEIS analysis, as well as the 2020 NMFS and 2021 USFWS Biological Opinions (National Marine 

Fisheries Service, 2020; U.S. Fish and Wildlife Service, 2021). For example, injurious effects have not 

been reported in fishes exposed to non-impulsive, tonal, or broadband signals. This is because the 

characteristics of these non-impulsive sources lack the amplitude and the overall duration to result in 

physical damage. Therefore, the conclusion is that non-impulsive acoustic stressors would not result in 

injurious effects on ESA-listed species.  

Overall, the duration and scale of effects from these acoustic substressors are expected to be brief and 

episodic. Potential effects would be minor and unlikely to lead to a disruption of normal behavioral 

patterns such as breeding, feeding, or sheltering, and are not expected to result in any harm or 

harassment. Consistent with the findings in the previous 2020 NWTT SEIS/OEIS analysis and the 2020 

NMFS and 2021 USFWS Biological Opinions (National Marine Fisheries Service, 2020; U.S. Fish and 

Wildlife Service, 2021), effects would be short-term for individuals and long-term consequences for 

populations would not be expected. Therefore, sonars and vessel, aircraft, and weapons noise are not 

discussed further for any ESA-listed species in the Study Area. Rather, potential effects rely on the 

analysis provided above in Section 4.1 (Effects Due to Each Acoustic Substressor and Explosives).  

After dismissing acoustic substressors from further analysis on ESA-listed fishes, the following sections 

focus on the potential effects from non-explosive impulsive sources (not previously analyzed) and 

explosives. The framework for analysis examines not only the potential overlap of these stressors with 

potential ESA-listed fish habitat, but the potential for sound and energy from these sources to travel into 
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areas where they are present. Because non-explosive impulsive sources and explosives are not utilized 

in Southeast Alaska, this portion of the Study Area is not discussed further. Additionally, potential 

effects from acoustic and explosive stressors on critical habitat are discussed.  

Most ESA-listed species that are present in the Offshore Area would typically occur along the continental 

shelf (unless stated otherwise). For purposes of this analysis, the continental shelf is defined by the 200 

m depth contour. Due to variation in bathymetry along the Washington, Oregon, and northern California 

coast, the shelf extends anywhere from 7 to 40 NM from shore, most of which extends to about 30 NM. 

Although the continental shelf due west of the Strait of Juan de Fuca extends farther from shore than 

other portions of the Offshore Area (i.e., 60 NM), much of the shelf is still within 50 NM where explosive 

activities are not permitted. Furthermore, Mine Countermeasure and Neutralization Testing activities 

are not permitted in this portion of the Study Area due to the Juan de Fuca Eddy Marine Species 

Mitigation Area, the farthest point of which extends out to 60 NM (see the Mitigation section for a map 

of the mitigation areas). Off the coast of southern Washington and Oregon, the shelf spans anywhere 

from 8 to 36 NM, and then narrows farther south off the coast of northern California. As such, the 

continental shelf in these areas would not extend beyond 50 NM from shore.   

4.3.1 CHINOOK SALMON (ONCORHYNCHUS TSHAWYTSCHA)  

Species Occurrence in the Study Area 

ESA-listed Chinook salmon could occur throughout the NWTT Study Area each year with seasonal 

presence and migration patterns that vary by ESU. All Chinook populations are known to migrate 

through the Offshore Area. Within the Study Area, surveys indicate the Puget Sound Chinook salmon 

ESU represents the majority of Chinook present in Inland Waters with very low numbers of Chinook 

salmon from other stocks.  

Spatial distribution of Chinook varies by life history. After leaving their natal rivers and entering marine 

waters, commercial fishing data suggest most Chinook salmon use the cool upwelled waters of the 

continental shelf for migration and feeding. Juveniles are generally found within 55 km (about 30 NM) of 

the coast, with majority found less than 28 km (about 15 NM) from shore. Stream-type fish, such as the 

Upper Columbia River spring-run ESU and the Snake River spring/summer-run ESU, are known to 

migrate far offshore, particularly in Alaska. While most North Pacific ESUs (i.e., those originating north of 

Cape Blanco) exhibit similar distribution patterns migrating towards the Gulf of Alaska, California 

populations remain farther south, foraging in California and Oregon waters.  

Chinook salmon typically occupy the upper 45 m of the water column, with juveniles generally ranging 

from 10-45 m and maturing adults typically between 20-40 m (with occasional dives as deep as 110 m).  

Non-Explosive Impulsive Sources - Overlap and Response Analysis 

Chinook salmon may be exposed to sound generated by non-explosive impulsive sources used during 

Acoustic and Oceanographic Research (ONR) testing activities. This activity is only conducted beyond 50 

NM from shore in the southern portion of the Offshore Area. Adult Chinook salmon ESUs anticipated to 

occur beyond 50 NM from shore in the Offshore Area include: the Snake River spring/summer-run 

Chinook, Snake River fall-run Chinook, Upper Columbia River spring-run Chinook, and Upper Willamette 

River Chinook salmon. However, individuals from these populations would enter marine waters in the 

northern portion of Offshore Area as they leave their natal streams (i.e., near/north of the Columbia 

River), far north of where non-explosive impulsive sources would be used. As previously noted, all other 

Chinook salmon ESUs typically remain on the continental shelf and therefore generally do not overlap 
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geographically with areas where non-explosive impulsive sources would be used and are not analyzed 

further. 

Explosives - Inland Waters Overlap 

Chinook salmon from the Puget Sound ESU may be exposed to sound and energy from explosives used 

during training activities in the Inland Waters. The only explosive activities conducted in this portion of 

the Study Area are Mine Neutralization ς Explosive Ordnance Disposal and Limpet Mine Neutralization 

System training activities. These activities involve the use of small detonations (E0 [<0.1 lb. NEW] and E3 

[>0.5-2.5 lb. NEW]) and are only conducted at the Crescent Harbor and Hood Canal EOD Training 

Ranges. 

Fisheries surveys at these sites over the past decade have documented seasonal nearshore presence of 

juvenile Chinook salmon during outmigration from Puget Sound rivers. These surveys indicate that 

juvenile Chinook are most likely to be present along the shoreline at Crescent Harbor and Naval Base 

Kitsap Bangor during seasonal peaks in outmigration occurring between March and July. Juvenile 

Chinook at Cresent Harbor originate primarily from the Skagit River watershed and include both 

hatchery and natural-origin individuals. Juveniles present at Naval Base Kitsap - Bangor include natural-

origin and hatchery Chinook from watersheds in central and southern Hood Canal. Surveys at Naval Base 

Kitsap - Bangor reveal juvenile Chinook out-migrate along nearshore waterfront areas and utilize pocket 

estuaries for refuge from late February to early July, whereas adults return to Hood Canal waters from 

August through October enroute to spawning streams, traveling farther offshore in Hood Canal during 

in-migration. Sampling within Crescent Harbor indicates juvenile Chinook are more abundant in 

nearshore habitats and are not likely to occur on the range itself which is 1,000 m from shore. 

To be affected by explosives, migrating Chinook salmon would have to be co-located with an explosion 

when training activities are conducted. However, the potential for exposure would be limited due to the 

low total number of explosive activities planned at each EOD Training Range, the low amount of 

ordnance proposed for use each year, and the relatively short range to effects due to the small charge 

sizes associated with activities at these locations (see Section 4.4.3 [Range to Effects for Explosives] for 

details).  

Explosives - Offshore Area Overlap 

ESA-listed Chinook salmon could also occur in the Offshore Area throughout the year, depending on 

various population migration timing. As discussed in Section 1.3.6 (Explosives), most explosive activities 

are conducted beyond 50 NM from shore. Adult Chinook salmon ESUs present in the Offshore Area that 

extend beyond 50 NM from shore includes Snake River spring/summer- run, Snake River fall-run, Upper 

Columbia River spring-run, and Upper Willamette River Chinook salmon based on offshore distribution 

data.  All other Chinook salmon ESUs typically remain on the continental shelf and therefore generally 

do not overlap geographically with explosive activities conducted beyond 50 NM from shore.  

Explosive activities are generally dispersed in space and time, potentially reducing the likelihood that 

explosions would co-occur with individual Chinook. Furthermore, large detonations (greater than bin E5 

[>5-10 lb. NEW]) are used much less often than smaller ones, occurring fewer than 10 times per year in 

this portion of the Study Area, which limits the potential for migrating Chinook to overlap large areas of 

effect. While smaller detonations occur more frequently, they result in correspondingly smaller ranges 

to effect.  
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Adult and juvenile Chinook salmon from the North Pacific ESUs (i.e., the California Coast ESU, Central 

Valley spring-run ESU, and Sacramento River winter-run ESU) could also be exposed to underwater 

detonations while migrating through nearshore areas due to Mine Countermeasure and Neutralization 

Testing activities (see Section 1.3.6 [Explosives] for details). This testing activity involves the use of 

explosives in bin E4 (>2.5-5 lb. NEW). However, the potential for exposure would be limited due to the 

low total number of Mine Countermeasure and Neutralization Testing activities, and the low amount of 

ordnance proposed each year.  

Explosives - Response Analysis 

In the event Chinook salmon are co-located with explosions, individuals within the estimated range to 

effects (see Section 4.4.3 [Range to Effects for Explosives]) may experience TTS, injury or mortality. 

Explosive activities are generally dispersed in space and time, potentially reducing the likelihood that 

explosions would co-occur with individual Chinook salmon. Although some individuals could be exposed 

to detonations throughout the water column, Chinook salmon are more likely to be exposed to 

ŘŜǘƻƴŀǘƛƻƴǎ ŀǘ ƻǊ ƴŜŀǊ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜ ŎƻƳǇŀǊŜŘ ǘƻ ŜȄǇƭƻǎƛǾŜǎ ǳǎŜŘ ŀǘ ŘŜǇǘƘΦ While salmonids are 

known to school, during their oceanic feeding stage Pacific salmon typically travel in relatively low 

densities; therefore, it is unlikely that large groups of individuals would be simultaneously affected by a 

single detonation. Although unlikely, there is the possibility that repeated exposures could occur during 

successive detonations that are close in proximity to one another. However, unless Chinook salmon are 

close enough to be seriously injured or killed, the effect of a repeated exposure would not affect the 

overall fitness of an individual.  

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 

in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 

from single or multiple detonations would be low due to the brief duration of an individual detonation. 

In addition, Chinook salmon are transient and migratory and would not remain in the same area over 

extended periods of time, limiting the maximum exposure duration and potential effects from training 

and testing activities. Overall, any physiological response or behavioral reactions that do occur are 

anticipated to be brief (seconds to minutes) and minor.  

As summarized in Section 1.3.6 (Explosives), the Navy will implement mitigation measures to reduce 

potential effects. Specifically, at the Hood Canal EOD Training Range, explosives in bin E3 (>0.5-2.5 lb. 

NEW) will not be used during February, March, and April, and will be avoided to the maximum extent 

practical during August, September, and October. During these timeframes, explosives in bin E0 (<0.1 lb. 

NEW) will be used instead. The use of smaller detonations during this timeframe would reduce the 

corresponding affected area compared to other times of the year when larger charges could be used. As 

these timeframes coincide with seasonal migration of Chinook salmon from the Puget Sound ESU, this 

measure would limit potential exposure of migrating juveniles and adults to explosives in the Inland 

Waters.  

Furthermore, sampling within Crescent Harbor indicates juvenile Chinook are more abundant in 

nearshore habitats and are not likely to occur on the Crescent Harbor EOD Training Range, which is 

1,000 m from shore. Due to the small ranges to effects for explosive bins used at this location, sufficient 



Acoustic & Explosive Analysis Report for NWTT  August 2026 

4-16 

sound levels to result in injury or mortality are not anticipated in the nearshore portions of Crescent 

Harbor where juvenile Chinook are most abundant.  

In the Offshore Area, the Navy would limit the number of explosives used for Mine Countermeasure and 

Neutralization Testing activities (bin E4 [>2.5-5 lb. NEW]) during the months of October through June. 

Since this timeframe includes months when peak densities of many Chinook salmon ESUs would be 

expected in the Offshore Area, this measure would likely reduce the probability of injury or mortality to 

individuals from these populations.  

Several Chinook salmon ESUs continue to fall short of recovery goals and remain at risk of extinction, 

though risk levels vary across populations. High biological risk persists for the Sacramento River winter-

run (pending the establishment of additional populations) and the Upper Columbia River spring-run, 

despite some localized improvements. Both the Snake River spring/summer-run and the Central Valley 

spring-run are categorized as moderate-to-high risk, with the latter showing a consistent downward 

trend. A moderate risk of extinction is attributed to the Upper Willamette River, Puget Sound, and 

California Coastal ESUs, as well as the Lower Columbia River ESU, despite a slight increase in the latter's 

viability since the last status review. Finally, while the Snake River fall-run continues to miss its recovery 

targets, it is currently considered to be at a moderate-to-low risk of extinction. 

Populations of Chinook salmon face numerous anthropogenic challenges (e.g., land development, 

nearshore marine construction resulting in destruction or modification of habitat, predation, drought). 

However, the number of individuals that may be affected during explosive training and testing activities 

are not anticipated to result in appreciable reductions in overall reproduction, abundance, or 

distribution of this species. Therefore, long-term consequences to ESA-listed Chinook salmon are not 

expected. 

Critical Habitat 

Critical habitat for the Puget Sound Chinook salmon ESU encompasses thousands of miles of stream 

channels and marine environments, portions of which overlap the Study Area in the Inland Waters. A 

map of critical habitat, including DOW areas excluded or exempted for designation, can be found in the 

Biological Resources Background Information TR. Although some training and testing locations are 

excluded from designated habitat, they may be discussed below to ensure proper examination of 

potential effects from noise-producing stressors beyond the boundary of any exempt security zones or 

installations. Sound or energy from sonars, vessels, aircraft, weapons, and explosives used during 

training and testing activities could overlap designated critical habitat within the Inland Waters. Non-

explosive impulsive sources would not be used in this portion of the Study Area and therefore are not 

discussed further. 

There are six primary constituent elements (PCEs) applicable to the Chinook salmon Puget Sound ESU. 

The first four (freshwater spawning sites, freshwater rearing sites, freshwater migration corridors, and 

estuarine areas) do not overlap the Study Area and are not discussed further. Although offshore marine 

areas have also been identified as beneficial to the conservation of the species, specific areas have not 

been included in the designation and are not discussed below. The nearshore marine area PCE in the 

Inland Waters is the only applicable feature carried forward for analysis. For purposes of this discussion, 

this PCE is further separated into four components: Nearshore marine areas (1) free of obstruction with 

(2) water quality and quantity conditions and (3) forage, including aquatic invertebrates and fishes, 

supporting growth and maturation; and (4) natural cover such as submerged and overhanging large 
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wood, aquatic vegetation, large rocks and boulders, and side channels. Potential effects from acoustic 

and explosive stressors on each of the four components are discussed below.  

PCE component 1: Nearshore marine areas - free of obstruction 

Sound produced by sonars, vessels, and aircraft are transient, temporary, or brief. Weapons firing 

(blanks only) and explosive activities would only occur a limited number of times within any year in the 

Inland Waters (see the Proposed Action section for details). Furthermore, sound and energy from 

weapons and explosions would be short in duration (seconds). As such, there is no plausible way for 

these acoustic substressors to obstruct passage of migrating Chinook salmon.  

PCE component 2: Nearshore marine areas - with water quality and quantity conditions 

Sound or energy from acoustic and explosive stressors would have no plausible route to alter the 

physical nature of water quality; thus, noise-producing stressors would not affect this component. 

PCE component 3: Nearshore marine areas - with forage, including aquatic invertebrates [e.g., aquatic 

insects, amphipods, and other crustaceans] and fishes [e.g., herring, sand lance, surf smelt] 

Sound produced by sonar, vessels, aircraft, or weapons would not injure or kill fish or invertebrate 

forage species. Furthermore, these acoustic substressors are considered transient, temporary, and brief, 

with very few activities that involve weapons firing (blanks only) and explosives in the Inland Waters 

(see the Proposed Action section for details). Thus, these acoustic stressors would not reduce the 

amount of available prey within the habitat. Any behavioral effects would be short-term and limited, 

with no persistent effect on the aquatic food web.  

Explosives are the only stressor that could kill or injure forage species. Explosive training activities are 

only conducted at the Hood Canal and Crescent Harbor EOD Training Ranges, with no explosive testing 

activities in the Inland Waters. These training activities would use a small number of low NEW charges 

during Mine Neutralization ς Explosive Ordnance Disposal (bin E3 [>0.5-2.5 lb. NEW]) and Limpet Mine 

Neutralization System (bin E0 [<0.1 lb. NEW]) training activities. Most marine invertebrates lack air 

cavities and are therefore comparatively less vulnerable to damaging effects of pressure waves than 

animals with air cavities (e.g., fishes with swim bladders), particularly for small detonations like those 

proposed for use in the Inland Waters. Various experiments suggest high survivability rates for 

invertebrates, including crustaceans, near small explosives8. However, these small explosives may injure 

or kill forage fish.  

Although critical habitat is designated in Hood Canal, the Hood Canal EOD Training Range is located 

within a Navy security zone (i.e., Naval Base Kitsap Bangor) and is exempt from designation. Based on 

the distance from the EOD Training Range to the northern installation boundary, and the estimated 

range to effects for fishes (less than 26 m and less than 250 m for explosive bins E0 [<0.1 lb. NEW] and 

E3 [>0.5-2.5 lb. NEW], respectively), sound and energy from explosive activities would not reach 

sufficient levels to result in mortality or injury of fish forage species in the adjacent designated critical 

 

 

8 A summary of available information on explosive impacts on invertebrates is found in Section C.4.2 (Explosive Stressors) of 

Appendix C (Acoustic and Non-Acoustic Effects Supporting Information) of the NWTT SEIS/OEIS. 
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habitat. It is also unlikely prey located within designated critical habitat would exhibit behavioral 

avoidance at this distance (i.e., would not be removed from the habitat). 

The Crescent Harbor EOD Training Range is also exempt from Chinook salmon Puget Sound ESU 

designated critical habitat. However, it is adjacent to areas that are designated. Thus, sound and energy 

from explosives detonated near the outer boundary of the range could exceed mortality and injury 

thresholds for fishes within adjacent critical habitat and has the potential to remove some prey items. 

Because the longest median range to any effect for explosive bins E0 (<0.1 lb. NEW) and E3 (>0.5-2.5 lb. 

NEW) are greater than 50 m and greater than 270 m, respectively, the potential affected area within 

designated critical habitat would be small relative to the total area of critical habitat defined for Chinook 

salmon. If forage species are removed (i.e., killed), it is likely similar fishes and invertebrates from 

nearby would repopulate the area. Forage species at greater distances may respond behaviorally, 

including brief startle responses or in some cases, immediate avoidance of the area where the 

detonation occurred. However, behavioral effects would be limited to the timeframe explosive activities 

are conducted with no persistent effect on the aquatic food web. Any non-lethal temporary or isolated 

effects would not reduce the quality of prey in terms of nutritional content.  

Due to the infrequent and localized use of underwater explosives, these activities are unlikely to reduce 

the overall quantity, quality or availability of Chinook salmon forage, nor would they degrade the overall 

quality of the habitat.  

PCE component 4: Nearshore marine areas ς with natural cover such as submerged and overhanging 

large wood, aquatic vegetation, large rocks and boulders, and side channels 

Sound from acoustic stressors would have no plausible route to physically alter or remove natural cover. 

Due to the exemption of the Hood Canal and Crescent Harbor EOD Training Ranges, sound and energy 

from explosives would not affect natural cover.   

4.3.2 COHO SALMON (ONCORHYNCHUS KISUTCH) 

Species Occurrence in the Study Area 

Distribution of ESA-listed coho salmon is limited to the Offshore Area, with presence varying based on 

population-specific migration timing. Adults from each ESU typically begin their freshwater spawning 

migration in the late summer and fall, spawn by mid-winter, and then die, though run and spawning 

times vary between and within populations. Juveniles may rear in streams or estuaries for one to three 

years. While some coho migrate north toward Alaska, then farther offshore into open ocean 

environments at these northern latitudes, most juvenile and adult remain in coastal or nearshore 

habitats within the Offshore Area. Although historical data suggest coho from the Central California 

Coast ESU may be present as far as 72 NM (90 mi) from the coastline, it is more likely they would occur 

along the continental shelf, like other populations of coho in the area (National Marine Fisheries Service, 

2020). Juvenile coho are primarily found in the upper 2 m (6 ft.) of the water column, though some 

occur at depths of 30ς40 ft. (9ς12 m). Adult coho may be found within the top 10-30 m (33-98 ft.) of the 

water column and as deep as 74 m (243 ft.). 

Non-Explosive Impulsive Sources - Overlap and Response Analysis 

Both migrating juvenile and adult ESA-listed coho migrate along the continental shelf. Due to lack of 

geographic overlap with the stressor, non-explosive impulsive sources are not analyzed further. 
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Explosives ς Inland Waters Overlap 

ESA-listed coho salmon are not present in the Inland Waters where explosives are used and therefore 

would not be affected by these activities.   

Explosives ς Offshore Area Overlap 

Coho salmon may be exposed to explosives used during training and testing activities within this portion 

of the Study Area throughout the year. However, all proposed explosives training activities in the 

Offshore Area would occur beyond 50 NM from shore and would not overlap areas where coho salmon 

are present (i.e., along the continental shelf). The only potential for coho salmon to be exposed to 

underwater detonations would be during Mine Countermeasure and Neutralization Testing activities 

conducted beyond 3 NM in the southern portion of the Quinault Range Site and beyond 12 NM south of 

the Quinault Range Site off Washington and Oregon (see Section 1.3.6 [Explosives] for details). This 

testing activity involves the use of explosives in bin E4 (>2.5-5 lb. NEW). 

Subadult and adult coho, which are surface-oriented, could potentially be exposed to explosives 

detonated in the upper portion of the water column. As mentioned, most Mine Countermeasure and 

Neutralization Testing activities occur beyond 12 NM from the nearest shoreline, reducing the likelihood 

of impacting habitats closer to shore where coho are most abundant. To be affected by explosives, coho 

salmon would have to be co-located with an explosion during the specific migration times of the year 

when explosive testing activities are conducted. However, the potential for exposure would be limited 

due to the low total number of Mine Countermeasure and Neutralization Testing activities, and the low 

amount of ordnance proposed each year.  

Explosives - Response Analysis 

In the event coho salmon are co-located with explosive activities in these described areas, individuals 

located within the estimated range to effects (see Section 4.4.3 [Range to Effects for Explosives]) may 

experience TTS, injury or mortality. Explosive activities are generally dispersed in space and time, 

potentially reducing the likelihood that explosions would co-occur with individual coho salmon. 

Although some individuals could be exposed to detonations throughout the water column, coho salmon 

ŀǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŜȄǇƻǎŜŘ ǘƻ ŘŜǘƻƴŀǘƛƻƴǎ ŀǘ ƻǊ ƴŜŀǊ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜ ŎƻƳǇŀǊŜŘ ǘƻ ŜȄǇƭƻǎƛǾŜǎ ǳǎŜŘ 

at depth. While salmonids are known to school, during their oceanic feeding stage, Pacific salmon 

typically travel in relatively low densities; therefore, it is unlikely that large groups of individuals would 

be simultaneously affected by a single detonation. Although unlikely, there is the possibility that 

repeated exposures could occur during successive detonations that are close in proximity to one 

another. However, unless coho salmon are close enough to be seriously injured or killed, the effect of a 

repeated exposure would not affect the overall fitness of an individual.  

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 

in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 

from single or multiple detonations would be low due to the brief duration of an individual detonation. 

In addition, coho salmon are transient and migratory and would not remain in the same area over 

extended periods of time, limiting the maximum exposure duration and potential effects from testing 

activities. Overall, any physiological response or behavioral reactions that do occur are anticipated to be 

brief (seconds to minutes) and minor.  
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As summarized in Section 1.3.6 (Explosives), the Navy will implement mitigation measures to reduce 

potential effects. Specifically, the Navy would limit the number of explosives used for Mine 

Countermeasure and Neutralization Testing activities (bin E4 [>2.5-5 lb. NEW]) during the months of 

October through June. Since this timeframe includes months when ESA-listed coho salmon would be 

expected in the Offshore Area, this measure would likely reduce the probability of injury or mortality to 

individuals from these populations. 

Coho salmon ESUs exhibit varying degrees of recovery and risk across their range. The Oregon Coast ESU 

has shown significant positive improvements in biological status, largely attributed to management 

decisions; however, the populationΩs viability remains largely unchanged and is therefore at moderate-

to-low risk of extinction. In contrast, the Central California ESU remains at high risk; despite a slight 

positive trend and localized success in the Santa Cruz Mountains, it meets only a small fraction of its 

recovery criteria. Similarly, while some populations of Lower Columbia River coho salmon have generally 

improved, these gains are insufficient to revise the population's overall moderate risk viability status. 

The Southern Oregon and Northern California ESU does not meet its recovery criteria and are currently 

considered non-viable and at moderate risk of extinction. All four ESA-listed coho salmon ESU 

populations face numerous anthropogenic challenges (e.g., land development, nearshore marine 

construction resulting and destruction or modification of habitat, predation, drought). However, the 

number of individuals that may be affected during explosive training and testing activities are not 

anticipated to result in appreciable reductions in overall reproduction, abundance, or distribution of this 

species. Therefore, long-term consequences to ESA-listed coho salmon are not expected. 

Critical Habitat 

Although this species has designated critical habitat, it does not overlap with the Study Area and will not 

be affected by the proposed activities.  

4.3.3 CHUM SALMON (ONCORHYNCHUS KETA) 

Species Occurrence in the Study Area  

The Hood Canal summer-run ESU of chum salmon is the only known ESA-listed chum ESU to occur in the 

Inland Waters. Shortly after entering marine waters, Hood Canal summer-run chum migrate out of 

Puget Sound through the Strait of Juan de Fuca to the Pacific Ocean where they quickly migrate north 

and west out of Hood Canal, through the Strait of Juan de Fuca towards the Pacific Ocean. During 

migration, juveniles remain in shallow, nearshore waters along the Naval Base Kitsap - Bangor shoreline, 

whereas returning adult fish could be present in deeper waters, farther from shore. Juveniles enter 

Hood Canal between February and March, while adults return as early as August, and continue to pass 

through the area during October. Although chum salmon from non-listed populations are present 

seasonally in Crescent Harbor, the migratory behavior of juvenile Hood Canal summer-run chum makes 

presence of this chum ESU at Crescent Harbor extremely unlikely.  

The Hood Canal summer-run and Columbia River ESU of chum salmon could occur in the Offshore Area 

throughout the year. As mentioned above, chum salmon from the Hood Canal summer-run would enter 

the Offshore Area through the Strait of Juan de Fuca and quickly travel north and west towards the Gulf 

of Alaska, returning along a similar path. As such, individuals from this population would only overlap 

the very northernmost portion of the Offshore Area during the late-winter or early-spring for juveniles, 

and mid- to late-summer or fall timeframe for returning adults. Juveniles from the Columbia River ESU 

would be expected to occur in the Offshore Area in the spring as young-of-the-year fish. Juveniles would 

then quickly move beyond the Study Area as they migrate north and west towards Gulf of Alaska to rear. 
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After reaching maturity, returning adults would then re-enter the Offshore Area in the mid- to late-

summer or fall timeframe, during terminal migrations back to their natal systems.  

During their northern migration through marine waters, the majority of juvenile chum salmon travel 

along the coast within a narrow 32ς36 km band from shore (less than 20 NM), with fewer individuals 

documented in deeper waters (as far as 55 km [30 NM] from shore). Chum salmon are also surface 

oriented. While rearing in marine waters, adult chum use the upper 10 to 20 m of the water column, 

with occasional visits to depths of about 60 m. Although juveniles could also occur at similar depths, 

they are typically captured in shallower waters (i.e., the top 15 m of the water column). Overall, chum 

salmon are less abundant than either coho or Chinook salmon off the coast of Oregon and Washington. 

Non-Explosive Impulsive Sources - Overlap and Response Analysis 

Chum salmon from the Hood Canal summer-run and Columbia River ESUs are only anticipated to occur 

in the northern portion of Offshore Area as they leave their natal streams (near the Strait of Juan de 

Fuca and the mouth of the Columbia River, depending on the population) to migrate north and west 

towards the Gulf of Alaska. Furthermore, migrating juvenile and adult chum salmon typically remain on 

the continental shelf. Due to lack of geographic overlap with the stressor, non-explosive impulsive 

sources are not analyzed further.  

Explosives - Inland Waters Overlap  

Hood Canal summer-run chum salmon could be exposed to sound and energy from explosives 

associated with Mine Neutralization ς Explosive Ordnance Disposal and Limpet Mine Neutralization 

System training activities in the Inland Waters (explosives are not used during testing activities in this 

portion of the Study Area). These training activities involve the use of small explosives (bins E0 [<0.1 lb. 

NEW] and E3 [>0.5-2.5 lb. NEW]) and would only be used at the Hood Canal and Crescent Harbor EOD 

Training Ranges. As mentioned above, Hood Canal summer-run ESU chum salmon is not anticipated to 

occur in Crescent Harbor, therefore potential effects would be limited to Hood Canal. 

Based on migration timing, juvenile chum salmon could be exposed to underwater detonations in Hood 

Canal generally between February and April, while returning adults could be exposed between August 

and October. However, migrating adults would only briefly pass through the area as there are no 

spawning rivers in immediate proximity to the range. To be affected by explosives, chum salmon would 

have to be co-located with an explosion during these specific times of the year when training activities 

are conducted. However, the potential for exposure would be limited due to the low total number of 

mine warfare activities planned at Hood Canal, and the low amount of ordnance proposed for use each 

year.  

Explosive - Offshore Area Overlap 

The presence of Hood Canal summer-run and Columbia River chum salmon ESUs within the Offshore 

Area is limited and highly seasonal. However, almost all proposed explosives activities would occur 

beyond 50 NM from shore and would not overlap areas where chum salmon are present. The only 

potential for chum salmon to be exposed to underwater detonations would be during Mine 

Countermeasure and Neutralization Testing activities conducted beyond 3 NM in the southern portion 

of the Quinault Range Site and beyond 12 NM south of the Quinault Range Site off Washington and 

Oregon (see Section 1.3.6 [Explosives] for details). This testing activity involves the use of explosives in 

bin E4 (>2.5-5 lb. NEW). 
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As mentioned above, Hood Canal summer-run chum salmon enter the Pacific Ocean via the estuary in 

the spring and travel north through the Offshore Area toward the Gulf of Alaska. Adults in a terminal 

migration, with a small remnant population arriving in mid-summer and the majority entering estuaries 

in late fall, spawning from November through January. Thus, individuals from this population would not 

occur in areas where Mine Countermeasure and Neutralization Testing activities are conducted. 

Columbia River chum salmon, however, would enter and exit the Offshore Area near the mouth of the 

Columbia River, moving through areas where Mine Countermeasure and Neutralization Testing activities 

could occur. Based on migration timing, juvenile Columbia River chum salmon would enter the Offshore 

Area in the spring and quickly travel north and outside of the Study Area, with most adults returning in 

fall and a small number of mid-summer returns. Consequently, exposure would only occur if salmon 

were co-located with a detonation during these specific windows. Given distinct seasonality, the low 

frequency of Mine Countermeasure and Neutralization Testing, and the small amount of ordnance 

proposed annually, the overall potential for exposure is limited. 

Explosives - Response Analysis 

In the event chum salmon are co-located with explosive activities in these described areas, individuals 

located within the estimated range to effects (see Section 4.4.3 [Range to Effects for Explosives]) may 

experience TTS, injury or mortality. Explosive activities are generally dispersed in space and time, 

potentially reducing the likelihood that explosions would co-occur with individual chum salmon. 

Although unlikely, there is the possibility that repeated exposures could occur during successive 

detonations that are close in proximity to one another. However, unless chum salmon are close enough 

to be seriously injured or killed, the effect of a repeated exposure would not affect the overall fitness of 

an individual.  

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 

in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 

from single or multiple detonations would be low due to the brief duration of an individual detonation. 

In addition, chum salmon are transient and migratory and would not remain in the same area over 

extended periods of time, limiting the maximum exposure duration and potential effects from testing 

activities. Overall, any physiological response or behavioral reactions that do occur are anticipated to be 

brief (seconds to minutes) and minor.  

As summarized in Section 1.3.6 (Explosives), the Navy will implement mitigation measures to reduce 

potential effects. Specifically, at the Hood Canal EOD Training Range, explosives in bin E3 (>0.5-2.5 lb. 

NEW) will not be used during February, March, and April, and will be avoided to the maximum extent 

practical during August, September, and October. During these timeframes, explosives in bin E0 (<0.1 lb. 

NEW) will be used instead. The use of smaller detonations during this timeframe would reduce the 

corresponding affected area compared to other times of the year when larger charges could be used. As 

these timeframes coincide with seasonal juvenile and adult migration of chum salmon from the Hood 

Canal summer-run ESU, this measure would avoid potential exposure of migrating juvenile and adult 

Chinook salmon to explosives in the Inland Waters. 

In the Offshore Area, the Navy would limit the number of explosives used for Mine Countermeasure and 

Neutralization Testing activities (bin E4 [>2.5-5 lb. NEW]) during the months of October through June. 
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Since this timeframe includes months when chum salmon from the Columbia River ESU would be 

expected in the Offshore Area, this measure would likely reduce the probability of injury or mortality to 

individuals from these populations. Although the Hood Canal summer-run chum salmon ESU has shown 

variable changes in the population with evidence of an overall increase over time, the ESU did not meet 

all recovery criteria and therefore are still considered at moderate risk of extinction. Additionally, some 

populations of Columbia River chum salmon have shown improvement, but not enough to revise the 

overall viability conclusion for the population which remains at moderate risk to extinction. Both 

populations of chum salmon face numerous anthropogenic challenges (e.g., land development and 

nearshore marine construction resulting and destruction or modification of habitat, predation). 

However, the number of individuals that may be affected during explosive training and testing activities 

are not anticipated to result in appreciable reductions in overall reproduction, abundance, or 

distribution of this species. Therefore, long-term consequences to ESA-listed chum salmon are not 

expected. 

Critical Habitat 

Designated critical habitat for the Columbia River chum salmon ESU does not overlap spatially with the 

Study Area and therefore will not be analyzed further. 

Critical habitat for the Hood Canal summer-run chum salmon ESU encompasses thousands of miles of 

stream channels and marine environments, portions of which overlap the Study Area in the Inland 

Waters. A map of critical habitat, including DOW areas excluded or exempted for designation, can be 

found in the Biological Resources Background Information TR. Although some training and testing 

locations are excluded from designated habitat, they may be discussed below to ensure proper 

examination of potential effects from noise-producing stressors beyond the boundary of any exempt 

security zones or installations. Sound or energy from sonars, vessels, aircraft, weapons, and explosives 

used during training and testing activities could overlap designated critical habitat within the Inland 

Waters. Non-explosive impulsive sources would not be used in this portion of the Study Area and 

therefore are not discussed further. 

There are six PCEs applicable to the Hood Canal summer-run chum salmon ESU. The first four 

(freshwater spawning sites, freshwater rearing sites, freshwater migration corridors, and estuarine 

areas) do not overlap the Study Area and are not discussed further. Although offshore marine areas 

have also been identified as beneficial to the conservation of the species, specific areas have not been 

included in the designation and are not discussed below.  

The nearshore marine area PCE in the Inland Waters is the only applicable feature carried forward for 

analysis. For purposes of this discussion, this PCE is further separated into four components: Nearshore 

marine areas (1) free of obstruction with (2) water quality and quantity conditions and (3) forage, 

including aquatic invertebrates and fishes, supporting growth and maturation; and (4) natural cover 

such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, and side 

channels. Potential effects from acoustic and explosive stressors on each of the four components are 

discussed below.  

PCE component 1: Nearshore marine areas - free of obstruction 

Sound produced by sonars, vessels, and aircraft are transient, temporary, or brief. Weapons firing 

(blanks only) and explosive activities would only occur a limited number of times within any year in the 

Inland Waters (see the Proposed Action section for details). Furthermore, sound and energy from 
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weapons and explosions would be short in duration (seconds). As such, there is no plausible way for 

these acoustic substressors to obstruct passage of migrating chum salmon.  

PCE component 2: Nearshore marine areas - with water quality and quantity conditions 

Sound or energy from acoustic and explosive stressors would have no plausible route to alter the 

physical nature of water quality; thus, noise-producing stressors would not affect this component. 

PCE component 3: Nearshore marine areas - with forage, including aquatic invertebrates [e.g., aquatic 

insects, amphipods, and other crustaceans] and fishes [e.g., herring, sand lance, surf smelt] 

Sound produced by sonar, vessels, aircraft, or weapons would not injure or kill fish or invertebrate 

forage species. Furthermore, these acoustic substressors are considered transient, temporary, and brief, 

with very few activities that involve weapons firing (blanks only) and explosives in the Inland Waters 

(see the Proposed Action section for details). Thus, these acoustic stressors would not reduce the 

amount of available prey within the habitat. Any behavioral effects would be short-term and limited, 

with no persistent effect on the aquatic food web.   

Explosives are the only stressor that could kill or injure forage species. Explosive training activities are 

only conducted at the Hood Canal and Crescent Harbor EOD Training Ranges, with no explosive testing 

activities in the Inland Waters. These training activities would use a small number of low NEW charges 

during Mine Neutralization ς Explosive Ordnance Disposal (bin E3 [>0.5-2.5 lb. NEW]) and Limpet Mine 

Neutralization System (bin E0 [<0.1 lb. NEW]) training activities. Most marine invertebrates lack air 

cavities and are therefore comparatively less vulnerable to damaging effects of pressure waves than 

animals with air cavities (e.g., fishes with swim bladders), particularly for small detonations like those 

proposed for use in the Inland Waters. Various experiments suggest high survivability rates for 

invertebrates, including crustaceans, near small explosives9. However, these small explosives may injure 

or kill forage fish.  

Although critical habitat is designated in Hood Canal, the Hood Canal EOD Training Range is located 

within a Navy security zone (i.e., Naval Base Kitsap Bangor) and is exempt from designation. Based on 

the distance from the EOD Training Range to the northern installation boundary, and the estimated 

range to effects for fishes (less than 26 m and less than 250 m for explosive bins E0 [<0.1 lb. NEW] and 

E3 [>0.5-2.5 lb. NEW], respectively), sound and energy from explosive activities would not reach 

sufficient levels to result in mortality or injury of fish forage species in the adjacent designated critical 

habitat. It is also unlikely prey located within designated critical habitat would exhibit behavioral 

avoidance at this distance (i.e., would not be removed from the habitat). 

There is no critical habitat for the Hood Canal summer-run chum salmon ESU located within or near the 

Crescent Harbor EOD Training Range. Thus, there is no plausible route for sound and energy from 

explosives to affect critical habitat in this portion of the Study Area.  

Due to the exemption of the Hood Canal EOD Training Range from critical habitat, and the infrequent 

and localized use of underwater explosives in this area, explosive training activities at this location 

 

 

9 A summary of available information on explosive impacts on invertebrates is found in Section C.4.2 (Explosive Stressors) of 

Appendix C (Acoustic and Non-Acoustic Effects Supporting Information) of the NWTT SEIS/OEIS. 
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would not reduce the overall quantity, quality or availability of chum salmon forage, nor would they 

degrade the overall quality of the habitat.  

PCE component 4: Nearshore marine areas ς with natural cover such as submerged and overhanging 

large wood, aquatic vegetation, large rocks and boulders, and side channels 

Sound from acoustic stressors would have no plausible route to physically alter or remove natural cover. 

There is no critical habitat designated for the Hood Canal summer-run chum salmon ESU located within 

or near the Crescent Harbor EOD Training Range. Due to the exemption of the Hood Canal EOD Training 

range, sound and energy from explosives would not affect natural cover.   

4.3.4 SOCKEYE SALMON (ONCORHYNCHUS NERKA) 

Species Occurrence in the Study Area  

The Ozette Lake sockeye salmon ESU and Snake River sockeye salmon ESU do not occur in the Inland 

Waters. However, both ESUs occurrence in the Offshore Area is limited and highly seasonal. Specifically, 

juvenile sockeye salmon from the Ozette Lake ESU migrate through the Offshore Area from March to 

June, and those from the Snake River ESU from May to mid-June. Both populations would then quickly 

move beyond the Study Area as they migrate north and west towards Gulf of Alaska. Adult sockeye 

salmon, after spending about two years at sea, then return to northern Washington coastal waters as 

they move towards their natal systems. Seasonal migrations of adult Lake Ozette sockeye would be 

limited from April through mid-August, while adults from the Snake River ESU would migrate from mid-

June to mid-July.  

During their northern migration through marine waters, sockeye salmon typically remain within 37 km 

(approximately 20 NM) of the coast, though some individuals have been caught as far as 55 km (30 NM) 

from shore. Juvenile sockeye salmon are typically found in the top 15 m of the water column, though 

they have been captured at depths up to 60 m. Adults are also surface oriented, with most individuals 

detected in the top 30 m of the water column, and fewer individuals captured as deep as 83 m. Overall, 

sockeye are less abundant than either coho or Chinook salmon off the coast of Oregon and Washington.  

Non-Explosive Impulsive Sources - Overlap and Response Analysis 

Sockeye salmon from the Lake Ozette and Snake River ESUs are only anticipated to occur in the northern 

portion of the Offshore Area as they leave their natal streams (near Lake Ozette in northern 

Washington, and at the mouth of the Columbia River) to migrate north and west towards the Gulf of 

Alaska. Furthermore, juvenile and adult sockeye salmon typically migrate along the continental shelf. 

Due to lack of geographic overlap with the stressor, non-explosive impulsive sources are not analyzed 

further.  

Explosives - Inland Waters Overlap  

The Ozette Lake sockeye salmon ESU and Snake River sockeye salmon ESU would not occur in the Inland 

Waters where explosives are used and therefore would not be affected by explosive training activities in 

this portion of the Study Area. 

Explosive - Offshore Area Overlap 

ESA-listed sockeye salmon could also occur in the Offshore Area throughout the year, depending on 

various population migration timing. However, almost all proposed explosives activities would occur 

beyond 50 NM from shore and would not overlap areas where sockeye salmon are present (generally 
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within 20 NM from shore). The only potential for sockeye salmon to be exposed to underwater 

detonations would be during Mine Countermeasure and Neutralization Testing activities conducted 

beyond 3 NM in the southern portion of the Quinault Range Site and beyond 12 NM south of the 

Quinault Range Site off Washington and Oregon (see Section 1.3.6 [Explosives] for details). This testing 

activity involves the use of explosives in bin E4 (>2.5-5 lb. NEW). As mentioned above, sockeye salmon 

from the Ozette Lake ESU would enter and exit the Offshore Area in the northernmost portion of the 

Study Area (near Lake Ozette) while migrating to and from the Gulf of Alaska; therefore, individuals from 

this population would not occur in areas where Mine Countermeasure and Neutralization Testing 

activities are conducted. Sockeye salmon from the Snake River ESU, however, would enter and exit the 

Offshore Area near the mouth of the Columbia River and travel north, moving through areas where 

Mine Countermeasure and Neutralization Testing activities could occur.   

Based on migration timing, out-migrating juvenile and returning adult sockeye salmon from the Snake 

River ESU would only be present in the Offshore Area from May through mid-July. To be affected by 

explosives, sockeye salmon would have to be co-located with an explosion during these specific times of 

the year when testing activities are conducted. However, the potential for exposure would be limited 

due to the low total number of Mine Countermeasure and Neutralization Testing activities and the low 

amount of ordnance proposed each year. Furthermore, the Navy would implement seasonal mitigations 

limiting this testing activity to a single event, not to exceed the use of 23 explosions, from October 1 

through June 30, minimizing potential effects to juvenile sockeye as they leave their natal streams (May 

to mid-July), and some adult sockeye during their return migration (mid-June to mid-July).   

Explosives - Response Analysis 

In the event sockeye salmon are co-located with explosive activities in these described areas, individuals 

located within the estimated range to effects (see Section 4.4.3 [Range to Effects for Explosives]) may 

experience TTS, injury or mortality. Explosive activities are generally dispersed in space and time, 

potentially reducing the likelihood that explosions would co-occur with individual sockeye salmon. 

Although some individuals could be exposed to detonations throughout the water column, sockeye 

ǎŀƭƳƻƴ ŀǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŜȄǇƻǎŜŘ ǘƻ ŘŜǘƻƴŀǘƛƻƴǎ ŀǘ ƻǊ ƴŜŀǊ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜ ŎƻƳǇŀǊŜŘ ǘƻ 

explosives used at depth. During their oceanic feeding stage Pacific salmon typically travel in relatively 

low densities; therefore, it is unlikely that large groups of individuals would be simultaneously affected 

by a single detonation. Although unlikely, there is the possibility that repeated exposures could occur 

during successive detonations that are close in proximity to one another. However, unless sockeye 

salmon are close enough to be seriously injured or killed, the effect of a repeated exposure would not 

affect the overall fitness of an individual.  

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 

in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 

from single or multiple detonations would be low due to the brief duration of an individual detonation. 

In addition, sockeye salmon are transient and migratory and would not remain in the same area over 

extended periods of time, limiting the maximum exposure duration and potential effects from testing 

activities. Overall, any physiological response or behavioral reactions that do occur are anticipated to be 

brief (seconds to minutes) and minor.  
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In the Offshore Area, the Navy would limit the number of explosives used for Mine Countermeasure and 

Neutralization Testing activities (bin E4 [>2.5-5 lb. NEW]) during the months of October through June. 

Since this timeframe includes months when migrating adult sockeye salmon from the Lake Ozette ESU 

and juvenile sockeye salmon from the Ozette Lake and Snake River ESUs would be expected in the 

Offshore Area, this measure would likely reduce the probability of injury or mortality to individuals from 

these populations. 

Currently there is no evidence to suggest a change in the biological risk category despite the apparent 

slight increases in Ozette Lake sockeye abundance. Therefore, this ESU is ƭƛƪŜƭȅ ŀǘ άƳƻŘŜǊŀǘŜ-to-ƘƛƎƘέ 

risk of extinction. Although hatchery-reared Snake River sockeye salmon may help reduce immediate 

risks to the low population levels, naturally produced sockeye are extremely low, indicating an overall 

decline in total numbers. As such, the conclusion for this ESU remains unchanged and the extinction risk 

category remains high. Both ESUs of sockeye salmon face numerous anthropogenic challenges (e.g., 

nearshore terrestrial operations such as agriculture or construction that result in adverse modification 

of habitat, predation, and changing ocean conditions). However, the number of individuals that may be 

affected during explosive training and testing activities are not anticipated to result in appreciable 

reductions in overall reproduction, abundance, or distribution of this species. Therefore, long-term 

consequences to ESA-listed sockeye salmon are not expected. 

Critical Habitat 

Although this species has designated critical habitat, it does not overlap with the Study Area and will not 

be affected by the proposed activities. 

4.3.5 STEELHEAD (ONCORHYNCHUS MYKISS) 

Species Occurrence in the Study Area  

The Puget Sound DPS, Upper Columbia River DPS, Middle Columbia River DPS, Lower Columbia River 

DPS, Upper Willamette River DPS, Snake River Basin DPS, Northern California DPS, California Central 

Valley DPS, Central California Coast DPS, South-Central California Coast DPS, and Southern California 

DPS of steelhead could occur in portions of the Offshore Area throughout the year depending on various 

population migration timing. Specifically, steelhead from the Puget Sound DPS are the only ones 

expected in the Inland Waters, with minimal overlap in the Offshore Area south of Cape Flattery. 

Although several of the southern populations (e.g., the California populations) leave their natal streams 

and enter the Pacific Ocean south of the Study Area and likely remain in the waters off of California, 

some individuals from these populations may still migrate north along the west coast to feed as far 

north as southeast Alaska. 

Although adult steelhead may occur farther offshore (greater than 50 NM) in open ocean areas for 

rearing and foraging, juvenile steelhead are more likely to be present in nearshore, coastal areas or 

along the continental shelf to distances of 32ς55 km (17-30 NM) from shore during migration from their 

natal streams. Adult and juvenile steelhead are strongly surface oriented and generally occur within the 

top 10 m of the water column.   

Non-Explosive Impulsive Sources - Overlap and Response Analysis 

The Puget Sound DPS of steelhead would only occur in the Inland Waters and a very small portion of the 

Offshore Area near the Strait of Juan de Fuca. Additionally, steelhead from the Upper Columbia River, 

Middle Columbia River, Lower Columbia River, Upper Willamette River, and Snake River Basin DPSs 

would only be present in the Offshore Area north of the Columbia River outlet and are not known to 
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travel south of their natal rivers. Therefore, steelhead from these DPSs would not be present beyond 50 

NM off the coast of Oregon and California in the action area where non-explosive impulsive sources will 

be used and would not be affected by non-explosive impulsive sources. Subsequently, only the Northern 

California DPS, California Central Valley DPS, Central California Coast DPS, South-Central California Coast 

DPS, and Southern California DPS of steelhead are anticipated to overlap areas where non-explosive 

impulsive sources would be used during migrations through the Offshore Area.  

As summarized in Section 1.3.2 (Non-Explosive Impulsive Source), calculated ranges, regardless of the 

fish category or hearing group, resulted in estimated ranges of zero meters for all fishes and therefore 

mortality, injury, or TTS are not anticipated. Exposures to non-explosive impulsive sources would be 

highly dependent on the co-occurrence of steelhead during the limited timeframe non-explosive 

impulsive sources are used, which is further limited for some of the DPSs described here as their 

migration over the continental shelf would be temporary and localized. 

If exposures occur, steelhead may exhibit effects such as behavioral reactions or physiological response 

depending on their proximity to the activity, though reactions would be brief, and steelhead would likely 

return quickly to their normal behavior or avoid the immediate area where the sound source is located. 

Masking effects are unlikely from single non-explosive impulsive source pulses due to the short pulse 

length but may occur at farther distances from the source (100s of meters) if multiple shots were fired in 

succession and the signal was detectable above ambient noise levels. Masking at greater distances from 

the source could temporarily limit the distance over which fishes can communicate or detect important 

signals. Overall, these effects described would be minor. 

Explosives - Inland Waters Overlap  

Steelhead from the Puget Sound DPS could be exposed to sound and energy from explosives associated 

with Mine Neutralization ς Explosive Ordnance Disposal and Limpet Mine Neutralization System training 

activities in the Inland Waters (explosives are not used during testing activities in this portion of the 

Study Area). These training activities involve the use of small explosives (in bins E0 [<0.1 lb. NEW] and E3 

[>0.5-2.5 lb. NEW]) and would only be used at the Hood Canal and Crescent Harbor EOD Training 

Ranges.  

Steelhead from the Puget Sound DPS are known to spawn in rivers that flow into Hood Canal. 

Subsequently, adult and juvenile steelhead will pass by the Hood Canal EOD Training Range when 

traveling to and from their natal streams. These movement patterns are seasonal with the highest 

densities from March through June when maturing juveniles begin to head out to oceanic waters to 

rear.  

Although there are no known natal streams in Crescent Harbor, a small number of juvenile steelhead 

have been detected in the area during coastal surveys. It has been noted that the beach seine method of 

surveying along the Crescent Harbor coast most likely misses steelhead that are migrating in deeper 

water. Because Crescent Harbor neighbors Skagit Bay, it is possible that migrating steelhead from the 

Skagit river system could occupy Crescent Harbor for a short period as they make their way towards 

oceanic waters. The seaward migration of juvenile steelhead in the Puget Sound primarily occurs from 

March through June. Any overlap with explosive activities would most likely be limited to a small 

number of individuals over this period that are occupying Crescent Harbor during their westward 

migration period. Overall, the potential for exposure to the Puget Sound DPS of steelhead from 

explosives would be limited due to the small number of explosive activities and ordnance proposed for 

use each year, and the low abundance of individuals that may pass through the EOD Training Ranges. 
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Furthermore, as summarized in Section 1.3.6 (Explosives), the Navy and the USCG will implement 

mitigations to further reduce the potential impacts to ESA-listed fishes from explosive training activities 

in the Puget Sound and Strait of Juan de Fuca Mitigation Area. Specifically, at the Hood Canal EOD 

Training Range, explosives in bin E3 (>0.5-2.5 lb. NEW) will not be used during February, March, and 

April and will instead be replaced with bin E0 (<0.1 lb. NEW). Additionally, explosives in bin E3 (>0.5-2.5 

lb. NEW) will be avoided to the maximum extent practical during August, September, and October, and 

bin E0 (<0.1 lb. NEW) will be used instead unless mission requirements necessitate otherwise. The use of 

explosives in bin E0 (<0.1 lb. NEW) would result in smaller total areas of effect (i.e., smaller range to 

effects compared to explosives in bin E3 [>0.5-2.5 lb. NEW]) during these specific times of year, further 

reducing the potential likelihood of impacts to steelhead. Additionally, the 1,000 m standoff of the 

Crescent Harbor EOD Training Range from shore would avoid potential juveniles in nearshore habitats.  

Explosives - Offshore Area Overlap 

As discussed in Section 1.3.6 (Explosives), most explosive activities are conducted beyond 50 NM from 

shore. Because the Puget Sound DPS of steelhead would only occur in the Inland Waters and a very 

small portion of the Offshore Area near the Strait of Juan de Fuca, individuals from this population 

would not overlap areas where explosives are used in this portion of the Offshore Area. While 

populations of steelhead originating from systems north of San Francisco Bay have been detected as far 

north as the Gulf of Alaska (Burgner et al., 1992), it is likely that many adult steelhead from the two 

southernmost populations (i.e., the South-Central California Coast and the Southern California DPS) 

remain in marine waters off California, relatively close to their natal streams waiting for natal estuary 

barriers (e.g., sandbars) to be breached during higher flows so that they can access upstream spawning 

habitats. As such, they are expected to be extremely rare in the Offshore Area.  

Steelhead from all other ESA-listed populations could be exposed to explosive munitions used beyond 

50 NM from shore during migrations in open ocean environments off the Washington and Oregon coast 

to rear and forage. Explosive activities are generally dispersed in space and time, potentially reducing 

the likelihood that explosions would co-occur with individual steelhead. Furthermore, large detonations 

(greater than bin E5 [>5-10 lb. NEW]) are used much less often than explosives from smaller bins. They 

occur fewer than 10 times per year in this portion of the Study Area, which limits the potential for 

migrating steelhead to overlap large areas of effect. While smaller detonations occur more frequently, 

they result in corresponding ranges to effect are smaller. Adult and juvenile steelhead may also be 

exposed to underwater detonations while migrating through nearshore areas due to Mine 

Countermeasure and Neutralization Testing activities (see Section 1.3.6 [Explosives] for details). This 

testing activity involves the use of explosives in bin E4 (>2.5-5 lb. NEW). However, the potential for 

exposure would be limited due to the low total number of Mine Countermeasure and Neutralization 

Testing activities and the low amount of ordnance proposed each year.  

Explosives - Response Analysis 

In the event steelhead are co-located with explosive activities in these described areas, individuals 

located within the estimated range to effects (see Section 4.4.3 [Range to Effects for Explosives]) may 

experience TTS, injury or mortality. Explosive activities are generally dispersed in space and time, 

potentially reducing the likelihood that explosions would co-occur with individual steelhead. Although 

some ESA-listed steelhead may be exposed to detonations throughout the water column, they are more 

ƭƛƪŜƭȅ ǘƻ ōŜ ŜȄǇƻǎŜŘ ŀǘ ƻǊ ƴŜŀǊ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜΦ Although unlikely, there is the possibility that 

repeated exposures could occur during successive detonations that are close in proximity to one 
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another. However, unless steelhead are close enough to be seriously injured or killed, the effect of a 

repeated exposure would not affect the overall fitness of an individual. 

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 

in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 

from single or multiple detonations would be low due to the brief duration of an individual detonation. 

As steelhead are widely dispersed at sea, it would be expected that only a few individuals, at most, 

might be co-located with an explosive event, limiting the potential number of fish affected, depending 

on their proximity to the source. Overall, any physiological response or behavioral reactions that do 

occur are anticipated to be brief (seconds to minutes) and minor.  

As summarized in Section 1.3.6 (Explosives), the Navy will implement mitigation measures to reduce 

potential effects. Specifically, at the Hood Canal EOD Training Range, explosives in bin E3 (>0.5-2.5 lb. 

NEW) will not be used during February, March, and April, and will be avoided to the maximum extent 

practical during August, September, and October. During these timeframes, explosives in bin E0 (<0.1 lb. 

NEW) will be used instead. The use of smaller detonations during this timeframe would reduce the 

corresponding affected area compared to other times of the year when larger charges could be used. As 

these timeframes coincide partially with seasonal migration of steelhead in the Puget Sound DPS, this 

measure would limit potential exposure of migrating steelhead to explosives in the Inland Waters.  

In the Offshore Area, the Navy would limit the number of explosives used for Mine Countermeasure and 

Neutralization Testing activities (bin E4 [>2.5-5 lb. NEW]) during the months of October through June. 

Since this timeframe includes months when migrating some ESA-listed DPSs would be expected in the 

Offshore Area, this measure would likely reduce the probability of injury or mortality to individuals from 

these populations. 

Across the eleven different steelhead DPSs, the majority are reported to be displaying some level of 

declining viability. The only stocks of steelhead that are displaying increasing trends are the Puget Sound 

DPS, certain major population groups of Lower Columbia River DPS, and the Middle Columbia River DPS. 

Seven of the steelhead stocks are labeled as ōŜƛƴƎ ŀǘ άmoderateέ risk of extinction, the Upper 

²ƛƭƭŀƳŜǘǘŜ wƛǾŜǊ 5t{ ƛǎ ŀǘ άƳƻŘŜǊŀǘŜ-to-ƘƛƎƘέ ǊƛǎƪΣ ǘƘŜ ¦ǇǇŜǊ /ƻƭǳƳōƛŀ wƛǾŜǊ 5t{ ŀƴŘ {ƻǳǘƘ-Central 

/ŀƭƛŦƻǊƴƛŀ /ƻŀǎǘ 5t{ ŀǊŜ ŀǘ άƘƛƎƘέ ǊƛǎƪΣ ŀƴŘ ǘƘŜ {ƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀ 5t{ ƛǎ ŀǘ άǾŜǊȅ-ƘƛƎƘέ Ǌƛǎƪ, while the 

Upper Columbia River and Central California Coast stocks are considered to be at high risk of extinction. 

Most of the threats to these stocks occur outside the NWTT Study Area in the coastal rivers and 

estuaries where they primarily spawn and spend 1-3 years rearing. Some of the main threats include, 

migration barriers, habitat loss and modification, modified or reduced flow regime, insufficient dam 

passage, poaching, and incidental harvest. The number of individuals that may be affected in the NWTT 

Study Area during explosive training and testing activities are likely low and are not anticipated to result 

in appreciable reductions in overall reproduction, abundance, or distribution of this species. Therefore, 

long-term consequences to ESA-listed steelhead are not expected. 

Critical Habitat 

Although this species has designated critical habitat, it does not overlap with the Study Area and will not 

be affected by the proposed activities.  
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4.3.6 BOCACCIO ROCKFISH (SEBASTES PAUCISPINIS ) 

Species Occurrence in the Study Area  

The Puget Sound/Georgia Basin DPS of Bocaccio Rockfish is found only in the Inland Waters. The 

location and depth at which bocaccio occur varies based on life stage. Larval and early-stage juveniles 

are pelagic, occurring at varying depths in the water column often associated with floating marine 

vegetation. Then after 1-2 years they migrate to nearshore cobble and rocky habitats, preferably with 

kelp present. Fully grown adults then move offshore to deeper water, typically between 40 and 250 m, 

although they are also known to make occasional movements into the upper water column.  

Historical data and current fisheries surveys indicate that bocaccio primarily occur in Puget Sound, 

specifically the Tacoma Narrows and around Apple Tree Cove. There have been very few recordings of 

bocaccio in Hood Canal, and none have been recorded around Naval Base Kitsap Bangor during recent 

fish surveys. Although some rocky substrate exists at Crescent Harbor and there is nearshore habitat for 

juveniles present, there are no records of bocaccio having been detected in the immediate vicinity of 

Crescent Harbor. Furthermore, the Washington Department of Fish and Wildlife concluded after surveys 

in 2014-2015 that Crescent Harbor is unlikely to support adult bocaccio or their preferred habitats. 

Bocaccio do not occur in the Offshore Area or in Southeast Alaska. 

Non-Explosive Impulsive Sources - Overlap and Response Analysis 

Bocaccio would not occur in the Offshore Area. Due to lack of geographic overlap with the stressor, non-

explosive impulsive sources are not analyzed further.  

Explosives - Inland Waters Overlap 

Bocaccio could be exposed to sound and energy from explosives associated with training activities in the 

Inland Waters. Mine Neutralization ς Explosive Ordnance Disposal and Limpet Mine Neutralization 

System training activities that involve the use of explosives may be conducted in areas where bocaccio 

could occur. Specifically, these training activities involve the use of small explosives (bin E3 [>0.5-2.5 lb. 

NEW] or below) and would take place at the Hood Canal and Crescent Harbor EOD Training Ranges.   

Several fish surveys have been conducted in the vicinity of these designated EOD Training Ranges. There 

have been no bocaccio detections recorded, and limited rockfish habitat was identified at either 

location. Although both training ranges appear to have some suitable habitat for bocaccio (i.e., rocky 

substrate), their presence in these areas is expected to be extremely rare. Furthermore, late-stage 

juveniles and adults are known to inhabit deep offshore waters (greater than 40m), beyond the areas 

where explosive activities are typically conducted (i.e., in shallower portions of Hood Canal and Crescent 

Harbor). Based on their life histories, larvae and pelagic juveniles have the highest potential to overlap 

areas where underwater detonations occur as they may be present throughout the water column and in 

nearshore habitats. Overall, the potential for exposure would be limited due to the low total number of 

mine warfare activities planned and the low amount of ordnance proposed for use each year. As 

summarized in Section 1.3.6 (Explosives), the Navy and the USCG will implement mitigations to further 

reduce the potential impacts to ESA-listed fishes from explosive training activities in the Puget Sound 

and Strait of Juan de Fuca Mitigation Area. Specifically, at the Hood Canal EOD Training Range, 

explosives in bin E3 (>0.5-2.5 lb. NEW) will not be used during February, March, and April and will 

instead be replaced with bin E0 (<0.1 lb. NEW). Additionally, explosives in bin E3 (>0.5-2.5 lb. NEW) will 

be avoided to the maximum extent practical during August, September, and October, and bin E0 (<0.1 

lb. NEW) will be used instead unless mission requirements are necessitated otherwise. The use of 
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explosives in bin E0 (<0.1 lb. NEW) would result in smaller total areas of effect (i.e., smaller range to 

effects compared to explosives in bin E3 [>0.5-2.5 lb. NEW]) during these specific times of year, further 

reducing the potential likelihood of impacts to bocaccio. Additionally, the 1,000 m standoff of the 

Crescent Harbor EOD Training Range from shore would avoid potential to affect juveniles in nearshore 

habitats. 

Explosives - Offshore Waters Overlap 

Bocaccio would not occur in the Offshore Area where explosives are used and therefore would not be 

affected by these activities.  

Explosives - Response Analysis 

In the event bocaccio are co-located with explosive activities in these described areas, individuals 

located within the estimated range to effects (see Section 4.4.3) may experience TTS, injury or mortality. 

Considering the size of the training ranges, the isolated and infrequent nature of explosive events 

proposed annually, and the low number of bocaccio detections near the designated EOD Training 

Ranges, only a small proportion of the population could be exposed. Explosive activities are generally 

dispersed in space and time, potentially reducing the likelihood that explosions would co-occur with 

individual bocaccio. Although unlikely, there is the possibility that repeated exposures could occur 

during successive detonations that are close in proximity to one another. However, unless bocaccio are 

close enough to be seriously injured or killed, the effect of a repeated exposure would not affect the 

overall fitness of an individual.  

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 

in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 

from single or multiple detonations would be low due to the brief duration of an individual detonation. 

Overall, any physiological response or behavioral reactions that do occur are anticipated to be brief 

(seconds to minutes) and minor.   

As summarized in Section 1.3.6 (Explosives), the Navy will implement mitigation measures to reduce 

potential effects. Specifically, at the Hood Canal EOD Training Range, explosives in bin E3 (>0.5-2.5 lb. 

NEW) will not be used during February, March, and April, and will be avoided to the maximum extent 

practical during August, September, and October. During these timeframes, explosives in bin E0 (<0.1 lb. 

NEW) will be used instead. The use of smaller detonations during this timeframe would reduce the 

corresponding affected area compared to other times of the year when larger charges could be used. As 

bocaccio may be present throughout the year, this measure could limit potential exposures if yelloweye 

rockfish are co-located with explosive activities during this portion of the year. Furthermore, 

Additionally, the 1,000 m standoff of the Crescent Harbor EOD Training Range from shore would avoid 

potential impacts to juveniles in nearshore habitats. 

There is currently insufficient sighting data to determine long-term trends in bocaccio populations, 

therefore no population status change has been made, and they are still considered endangered under 

the ESA. Based on available data from research surveys, recreational fisheries, and scuba divers, the 

population growth rate of bocaccio is estimated to be decreasing by roughly three to four percent per 

year. The current decline is believed to be from overfishing, incidental bycatch, dredging, and the 

coastal development of bocaccio habitats. However, the number of individuals that may be affected 
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during explosive training and testing activities are not anticipated to result in appreciable reductions in 

overall reproduction, abundance, or distribution of this species. Therefore, long-term consequences to 

ESA-listed bocaccio are not expected. 

Critical habitat 

Designated critical habitat for bocaccio extends across the majority of the NWTT Inland Waters. 

Specifically, bocaccio designated critical habitat includes 1,529 km2 of nearshore habitat for juveniles 

(high-water line to 30 meters depth) and 1,072.5 km2 of adult deepwater habitat (depths greater than 

30 m with substrates that provide adequate shelter and protection) (79 FR 68041). A map of critical 

habitat, including DOW areas excluded or exempted for designation, can be found in the Biological 

Resources Background Information TR. Although some training and testing locations are excluded from 

designated habitat, they may be discussed below to ensure proper examination of potential effects from 

noise-producing stressors beyond the boundary of any exempt security zones or installations. Sound or 

energy from sonars, vessels, aircraft, weapons, and explosives used during training and testing activities 

could overlap designated critical habitat within the Inland Waters. Non-explosive impulsive sources 

would not be used in this portion of the Study Area and therefore are not discussed further. 

There are three physical or biological features (PBFs) essential to the conservation of bocaccio: (1) 

quantity, quality, and availability of prey species to support individual growth, survival, reproduction, 

and feeding opportunities; (2) water quality and sufficient levels of dissolved oxygen to support growth, 

survival, reproduction, and feeding opportunities; and (3 [adults only]) the type and amount of structure 

and rugosity [roughness or texture] that supports feeding opportunities and predator avoidance (79 FR 

68041). The first two PBFs are applicable to nearshore habitat that support juvenile life stages, while all 

three are applicable to deepwater habitat that support adults. Potential effects from acoustic and 

explosive stressors on each PBF are discussed below.  

Physical or biological feature 1: quantity, quality, and availability of prey species [e.g., other rockfish, 

sablefish, anchovies, lantern fish, and squid (79 FR 68042)] to support individual growth, survival, 

reproduction, and feeding opportunities [applicable to adult and juvenile portions of the designated 

critical habitat] 

Sound produced by sonar, vessels, aircraft, or weapons would not injure or kill fish or invertebrate 

forage species. Furthermore, these acoustic substressors are considered transient, temporary, and brief, 

with very few activities that involve weapons firing (blanks only) and explosives in the Inland Waters 

(see the Proposed Action section for details). Thus, these acoustic stressors would not reduce the 

amount of available prey within the habitat. Any behavioral effects would be short-term and limited, 

with no persistent effect on the aquatic food web.  

Explosives are the only stressor that could kill or injure prey species. Explosive training activities are only 

conducted at the Hood Canal and Crescent Harbor EOD Training Ranges, with no explosive testing 

activities in the Inland Waters. These training activities would use a small number of low NEW charges 

during Mine Neutralization ς Explosive Ordnance Disposal (bin E3 [>0.5-2.5 lb. NEW]) and Limpet Mine 

Neutralization System (bin E0 [<0.1 lb. NEW]) training activities. Most marine invertebrates lack air 

cavities and are therefore comparatively less vulnerable to damaging effects of pressure waves than 

animals with air cavities (e.g., fishes with swim bladders), particularly for small detonations like those 
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proposed for use in the Inland Waters. Various experiments suggest high survivability rates for 

invertebrates near small explosives10. However, these small explosives may injure or kill forage fish.  

Although critical habitat is designated in Hood Canal, the Hood Canal EOD Training Range is located 

within a Navy security zone (i.e., Naval Base Kitsap Bangor) and is exempt from designation. Based on 

the distance from the EOD Training Range to the northern installation boundary, and the estimated 

range to effects for fishes (less than 26 m and less than 250 m for explosive bins E0 [<0.1 lb. NEW] and 

E3 [>0.5-2.5 lb. NEW], respectively), sound and energy from explosive activities would not reach 

sufficient levels to result in mortality or injury of fish forage species in the adjacent designated critical 

habitat. It is also unlikely prey located within designated critical habitat would exhibit behavioral 

avoidance at this distance (i.e., would not be removed from the habitat). 

The Crescent Harbor EOD Training Range is also exempt from designated critical habitat. However, it is 

adjacent to areas that are designated. Thus, sound and energy from explosives detonated near the outer 

boundary of the range could exceed mortality and injury thresholds for fishes within adjacent critical 

habitat and has the potential to remove some prey items. Because the longest median range to any 

effect for explosive bins E0 (<0.1 lb. NEW) and E3 (>0.5-2.5 lb. NEW) are less than 50 m and less than 

270 m respectively, activities at this location would not affect nearshore (less than 30 m) juvenile 

habitat, and the potential affected area within deepwater adult habitat would be small relative to the 

total area of critical habitat defined for bocaccio. If forage species are removed (i.e., killed), it is likely 

similar fishes and invertebrates from nearby would repopulate the area. Forage species at greater 

distances may respond behaviorally, including brief startle responses or, in some cases, immediate 

avoidance of the area where the detonation occurred. However, behavioral effects would be limited to 

the timeframe explosive activities are conducted with no persistent effect on the aquatic food web. Any 

non-lethal temporary or isolated effects would not reduce the quality of prey in terms of nutritional 

content.  

Due to the infrequent and localized use of underwater explosives, these activities are unlikely to reduce 

the overall quantity, quality or availability of bocaccio prey, nor would they degrade the overall quality 

of the habitat. 

Physical or biological feature 2: water quality and sufficient levels of dissolved oxygen to support growth, 

survival, reproduction, and feeding opportunities  

Sound or energy from acoustic and explosive stressors would have no plausible route to alter the 

physical nature of water quality; thus, noise-producing stressors would not affect this component. 

Physical or biological feature 3 [adults only]: the type and amount of structure and rugosity that supports 

feeding opportunities and predator avoidance  

Sound from acoustic stressors would have no plausible route to physically alter structure and rugosity. 

Underwater detonations at the Hood Canal and Crescent Harbor EOD Training Ranges would be placed 

mid-depth in the water column and thus would not physically alter structure and rugosity. 

 

 

10 A summary of available information on explosive impacts on invertebrates is found in Section C.4.2 (Explosive Stressors) of 

Appendix C (Acoustic and Non-Acoustic Effects Supporting Information) of the NWTT SEIS/OEIS. 
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4.3.7 YELLOWEYE ROCKFISH (SEBASTES RUBERRIMUS) 

Species Occurrence in the Study Area  

The Puget Sound/Georgia Basin DPS of Yelloweye Rockfish do not occur in the Offshore Area and 

therefore would not be affected by explosives used in this portion of the Study Area, nor would they be 

affected non-explosive impulsive sources.  

The Puget Sound/Georgia Basin DPS of Yelloweye Rockfish could occur in the Inland Waters. Like 

bocaccio, the location and depth at which yelloweye rockfish occur varies based on life stage. Larval 

yelloweye are pelagic and occur within the surface waters in both open-water and nearshore habitats. 

Juveniles and adults move offshore into deeper water beyond 30 m. They prefer rocky habitats that 

offer protection among the cobbled substrate but could still be present throughout the water column. 

Consistent survey data indicates that yelloweye rockfish primarily occur in Canadian waters. Within U.S. 

waters, the greatest abundance occurs around the San Juan Islands, with limited presence throughout 

Puget Sound proper. The deeper waters within Hood Canal are also a common location where yelloweye 

rockfish have been detected, with abundance surveys indicating that twice as many yelloweye rockfish 

occur in Hood Canal relative to Puget Sound proper.  

Non-Explosive Impulsive Sources ς Overlap and Response Analysis 

The Puget Sound/Georgia Basin DPS of Yelloweye rockfish would not occur in the Offshore Area. Due to 

lack of geographic overlap with the stressor, non-explosive impulsive sources are not analyzed further.  

Explosives - Inland Waters Overlap 

Yelloweye rockfish from the Puget Sound/Georgia Basin DPS could be exposed to sound and energy 

from explosives associated with training activities in the Inland Waters. Mine Neutralization ς Explosive 

Ordnance Disposal and Limpet Mine Neutralization System training activities that involve the use of 

explosives may occur in areas where yelloweye rockfish occur. Specifically, these training activities 

involve the use of small explosives (bin E3 [>0.5-2.5 lb. NEW] or below) and would take place at the 

Hood Canal and Crescent Harbor EOD Training Range.  

Survey and fishery data indicate that there is a consistent yelloweye rockfish population that lives in 

Hood Canal near where explosive training activities occur, though abundances are likely low compared 

to other portions of their range (i.e., in Canadian waters and in the Strait of Juan de Fuca). Yelloweye 

rockfish habitat preference suggests that they occupy deeper water than where most explosive activity 

is conducted in Hood Canal. Yelloweye rockfish are not expected to be present in Crescent Harbor due 

to lack of detections or suitable habitat identified during survey efforts. Based on their life histories, 

yelloweye rockfish larvae have the highest potential to overlap areas where underwater detonations 

occur as they may be present throughout the water column and nearshore habitats. 

Explosives - Offshore Waters Overlap 

The Puget Sound/Georgia Basin DPS of Yelloweye Rockfish is not present in the Offshore Area where 

explosives are used and therefore would not be affected by these activities. 

Explosives - Response Analysis 

In the event yelloweye rockfish are co-located with explosive activities in these described areas, 

individuals located within the estimated range to effects (see Section 4.4.3 [Range to Effects for 

Explosives]) may experience TTS, injury or mortality. Considering the size of the training ranges, the 
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isolated and infrequent nature of explosive events proposed annually, and the low abundance of 

yelloweye rockfish near the Hood Canal EOD Training Range, only a small proportion of the population 

could be exposed. Explosive activities are generally dispersed in space and time, potentially reducing the 

likelihood that explosions would co-occur with individual yelloweye rockfish. Although unlikely, there is 

the possibility that repeated exposures could occur during successive detonations that are close in 

proximity to one another. However, unless yelloweye rockfish are close enough to be seriously injured 

or killed, the effect of a repeated exposure would not affect the overall fitness of an individual.  

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 

in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 

from single or multiple detonations would be low due to the brief duration of an individual detonation. 

Yelloweye rockfish are not known to be transient or make long migratory trips as they often stay 

between near-shore and deep-water environments in the Inland Waters. Overall, any physiological 

response or behavioral reactions that do occur are anticipated to be infrequent, brief (seconds to 

minutes), and minor.  

As summarized in Section 1.3.6 (Explosives), the Navy will implement mitigation measures to reduce 

potential effects. Specifically, at the Hood Canal EOD Training Range, explosives in bin E3 (>0.5-2.5 lb. 

NEW) will not be used during February, March, and April, and will be avoided to the maximum extent 

practical during August, September, and October. During these timeframes, explosives in bin E0 (<0.1 lb. 

NEW) will be used instead. The use of smaller detonations during this timeframe would reduce the 

corresponding affected area compared to other times of the year when larger charges could be used. As 

yelloweye rockfish may be present throughout the year, this measure could limit potential exposures if 

yelloweye rockfish are co-located with explosive activities during this portion of the year. Additionally, 

the 1,000 m standoff of the Crescent Harbor EOD Training Range from shore would avoid potential 

impacts to juveniles in nearshore habitats. 

There is currently insufficient data to determine long-term trends in Puget Sound/Georgia DPS 

Yelloweye Rockfish, therefore no population status change has been made, and they are still considered 

endangered under the ESA. Based on available data from research surveys, recreational fisheries, and 

scuba divers around the Inland Waters of Washington, the population growth rate of yelloweye rockfish 

is estimated to be decreasing by a minimum of 3 to 4 percent per year, although it is suspected that the 

negative growth rate of this rockfish species is even lower. The current decline is believed to be from 

overfishing, incidental bycatch, dredging, and the coastal development of yelloweye rockfish habitat. 

However, the number of individuals that may be affected during explosive training and testing activities 

are not anticipated to result in appreciable reductions in overall reproduction, abundance, or 

distribution of this species. Therefore, long-term consequences to ESA-listed yelloweye rockfish are not 

expected. 

Critical Habitat 

Designated critical habitat for the Puget Sound/Georgia Basin DPS of Yelloweye Rockfish in the Inland 

Waters includes 1,072.5 km2 of deepwater habitat (depths greater than 30 m) with substrates that 

provide adequate shelter and protection (79 FR 68041). Unlike bocaccio, yelloweye rockfish do not have 

designated nearshore critical habitat. A map of critical habitat, including DOW areas excluded or 
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exempted for designation, can be found in the Biological Resources Background Information TR. 

Although some training and testing locations are excluded from designated habitat, they may be 

discussed below to ensure proper examination of potential effects from noise-producing stressors 

beyond the boundary of any exempt security zones or installations. Sound or energy from sonars, 

vessels, aircraft, weapons, and explosives used during training and testing activities could overlap 

designated critical habitat within the Inland Waters. Non-explosive impulsive sources would not be used 

in this portion of the Study Area and therefore are not discussed further. 

There are three physical or biological features (PBFs) essential to the conservation of yelloweye rockfish: 

(1) quantity, quality, and availability of prey species to support individual growth, survival, reproduction, 

and feeding opportunities; (2) water quality and sufficient levels of dissolved oxygen to support growth, 

survival, reproduction, and feeding opportunities; and (3) the type and amount of structure and rugosity 

[roughness or texture] that supports feeding opportunities and predator avoidance (79 FR 68041). 

Potential effects from acoustic and explosive stressors on each PBF are discussed below.  

Physical or biological feature 1: quantity, quality, and availability of prey species [e.g., other rockfish, 

sablefish, anchovies, lantern fish, and squid] to support individual growth, survival, reproduction, and 

feeding opportunities  

Sound produced by sonar, vessels, aircraft, or weapons would not injure or kill fish or invertebrate 

forage species. Furthermore, these acoustic substressors are considered transient, temporary, and brief, 

with very few activities that involve weapons firing (blanks only) and explosives in the Inland Waters 

(see the Proposed Action section for details). Thus, these acoustic stressors would not reduce the 

amount of available prey within the habitat. Any behavioral effects would be short-term and limited, 

with no persistent effect on the aquatic food web.  

Explosives are the only stressor that could kill or injure prey species. Explosive training activities are only 

conducted at the Hood Canal and Crescent Harbor EOD Training Ranges, with no explosive testing 

activities in the Inland Waters. These training activities would use a small number of low NEW charges 

during Mine Neutralization ς Explosive Ordnance Disposal (bin E3 [>0.5-2.5 lb. NEW]) and Limpet Mine 

Neutralization System (bin E0 [<0.1 lb. NEW]) training activities. Most marine invertebrates lack air 

cavities and are therefore comparatively less vulnerable to damaging effects of pressure waves than 

animals with air cavities (e.g., fishes with swim bladders), particularly for small detonations like those 

proposed for use in the Inland Waters. Various experiments suggest high survivability rates for 

invertebrates, including crustaceans, near small explosives11. However, these small explosives may 

injure or kill forage fish.  

Although critical habitat is designated in Hood Canal, the Hood Canal EOD Training Range is located 

within a Navy security zone (i.e., Naval Base Kitsap Bangor) and is exempt from designation. Based on 

the distance from the EOD Training Range to the northern installation boundary, and the estimated 

range to effects for fishes (less than 26 m and less than 250 m for explosive bins E0 [<0.1 lb. NEW] and 

E3 [>0.5-2.5 lb. NEW], respectively), sound and energy from explosive activities would not reach 

sufficient levels to result in mortality or injury of fish forage species in the adjacent designated critical 

 

 

11 A summary of available information on explosive impacts on invertebrates is found in Section C.4.2 (Explosive Stressors) of 

Appendix C (Acoustic and Non-Acoustic Effects Supporting Information) of the NWTT SEIS/OEIS. 
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habitat. It is also unlikely prey located within designated critical habitat would exhibit behavioral 

avoidance at this distance (i.e., would not be removed from the habitat). 

The closest designated critical habitat for yelloweye rockfish is located over 1,500 m from the Crescent 

Harbor EOD Training Range. Although it is possible for sound and energy to travel this distance, 

sufficient sound levels that could injure or kill prey species would not reach the habitat. Furthermore, 

due to the distance from shore this activity is conducted, it is unlikely available prey species will be 

removed from the habitat due to behavioral disturbances (i.e., avoidance).  

Due to the infrequent and localized use of underwater explosives, these activities are unlikely to reduce 

the overall quantity, quality or availability of yelloweye rockfish prey, nor would they degrade the 

overall quality of the habitat. 

Physical or biological feature 2: water quality and sufficient levels of dissolved oxygen to support growth, 

survival, reproduction, and feeding opportunities  

Sound or energy from acoustic and explosive stressors would have no plausible route to alter the 

physical nature of water quality; thus, noise-producing stressors would not affect this component. 

Physical or biological feature 3: the type and amount of structure and rugosity that supports feeding 

opportunities and predator avoidance  

Sound from acoustic stressors would have no plausible route to physically alter structure and rugosity. 

Underwater detonations at the Hood Canal and Crescent Harbor EOD Training Ranges would be placed 

mid-depth in the water column and thus, would not physically alter structure and rugosity. 

4.3.8 PACIFIC EULACHON (THALEICHTHYS PACIFICUS ) 

Species Occurrence in the Study Area  

Southern DPS Eulachon could occur in the Study Area throughout the year depending on various 

population migration timings. They have been documented to occur from Point Conception, California 

to Alaska, and therefore would be present throughout the Offshore Area. Like Pacific salmon, Pacific 

eulachon are anadromous and semelparous, spending three to five years in coastal marine habitats 

before returning to spawn in fresh water and expiring after reproduction is complete. Upon hatching, 

eulachon larvae migrate downstream in the spring to estuaries, rearing for several months before 

migrating along the nearshore to coastal shelf environments where they move into deeper waters as 

they grow. Most eulachon can be found along the continental shelf, in water depths ranging from 50 to 

200 m (or 150 m on average). However, eulachon are also known to visit deeper coastal waters up to 

450 m. Eulachon are likely to occupy demersal, near benthic habitats in these deeper offshore locations.   

Pacific eulachon from the southern DPS have been documented to occur seasonally within portions of 

the Salish Sea including the Strait of Juan de Fuca and are likely to be present in Inland Waters during 

migration to and from spawning areas. However, while eulachon are found in Puget Sound (southern 

Salish Sea), Washington Department of Fish and Wildlife trawl surveys in 2002-2007 and 2016-2017 

indicate eulachon were rare and in low abundance. If eulachon are found in Puget Sound, they would 

occur in very low abundances (compared to the Offshore Area). 

Non-Explosive Impulsive Sources - Overlap and Response Analysis 

Both migrating juvenile and adult ESA-listed eulachon typically remain on the continental shelf. Due to 

lack of geographic overlap with the stressor, non-explosive impulsive sources are not analyzed further. 
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Explosives - Inland Waters Overlap  

The Southern DPS of Pacific Eulachon has only been documented sporadically in Puget Sound and Hood 

Canal and is not considered a regular occurring species in the Inland Waters. Therefore, eulachon are 

not anticipated to occur where explosives are used (i.e., the Crescent Harbor and Hood Canal EOD 

Training Ranges) and would not be affected by these activities. 

Explosives - Offshore Area Overlap 

Both migrating juvenile and adult ESA-listed eulachon typically remain on the continental shelf and 

therefore would not be exposed to explosives used during training and testing activities conducted 

greater than 50 NM from shore in the Offshore Area. The only potential for exposures would be in the 

Offshore Area from Mine Countermeasure and Neutralization Testing activities. This testing activity 

involves the use of explosives in bin E4 (>2.5-5 lb. NEW) and is conducted beyond 3 NM from shore in 

the southern portion of the Quinault Range Site and beyond 12 NM south of the Quinault Range Site off 

Washington and Oregon (see Section 1.3.6 [Explosives] for details).  

Juvenile Pacific eulachon remain closer to shore compared to adults. As such, they may only encounter 

underwater detonations in the southern portion of the Quinault Range Site, the closest point in the 

Offshore Area to shore where explosions could occur. Testing would typically be conducted in water 

depths of 300 ft. or more (up to 1,000 ft.), which overlaps areas where subadult and adult Pacific 

eulachon occupy near demersal habitats of the coastal continental shelf (137 and 147 m). However, the 

potential for exposure would be limited due to the low total number of Mine Countermeasure and 

Neutralization Testing activities and the low amount of ordnance proposed each year. Mine 

Countermeasure and Neutralization Testing would occur greater than 12 NM south of the Quinault 

Range Site off Washington and Oregon, further reducing the likelihood that explosions would co-occur 

with individual eulachon. 

Explosives - Response Analysis 

In the event Pacific eulachon are co-located with explosive activities in these described areas, individuals 

located within the estimated range to effects (see Section 4.4.3 [Range to Effects for Explosives]) may 

experience TTS, injury or mortality.  However, fishes lacking a swim bladder (i.e., eulachon) exhibit lower 

susceptibility to the sound and energy of explosive activities compared to those with a swim bladder. 

Therefore, injury or morality may occur at smaller ranges than those predicted in Section 4.4.3 (Range to 

Effects for Explosives). TTS is not anticipated as fish that do not have a swim bladder and are not 

susceptible to hearing loss. Explosive activities are generally dispersed in space and time, potentially 

reducing the likelihood that explosions would co-occur with individual eulachon. Although some 

individuals could be exposed to detonations throughout the water column, eulachon spend much of 

their time close to demersal, near benthic habitats in deeper offshore locations, resulting in the highest 

potential exposures to explosives placed on the bottom or at depth. Although unlikely, there is the 

possibility that repeated exposures could occur during successive detonations that are close in proximity 

to one another. However, unless eulachon are close enough to be seriously injured or killed, the effect 

of a repeated exposure would not affect the overall fitness of an individual.  

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 

in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 
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from single or multiple detonations would be low due to the brief duration of an individual detonation. 

In addition, eulachon are transient and migratory and would not remain in the same area over extended 

periods of time, limiting the maximum exposure duration and potential effects from testing activities. 

Overall, any physiological response or behavioral reactions that do occur are anticipated to be brief 

(seconds to minutes) and minor. As summarized in Section 1.3.6 (Explosives), the Navy would limit the 

number of explosives used for Mine Countermeasure and Neutralization Testing activities (bin E4 [>2.5-5 

lb. NEW]) during the months of October through June. Since this timeframe includes months when ESA-

listed eulachon would be expected in the Offshore Area, this measure would likely reduce the 

probability of injury or mortality to individuals from these populations. 

While Pacific eulachon populations are at moderate risk of extinction throughout their range due to the 

numerous anthropogenic challenges (e.g. predation, commercial and recreational fishing pressure, and 

loss of habitat) the number of individuals potentially affected during explosive training and testing 

activities are not anticipated to result in appreciable reductions in overall reproduction, abundance, or 

distribution of this species. Consequently, no long-term consequences to ESA-listed Pacific eulachon are 

anticipated. 

Critical Habitat 

Although this species has designated critical habitat, it does not overlap with the Study Area and will not 

be affected by the proposed activities.  

4.3.9 GREEN STURGEON (ACIPENSER MEDIROSTRIS) 

Species Occurrence in the Study Area  

The Southern DPS of North American green sturgeon could occur in the NWTT Study Area throughout 

the year. Early life stage and juveniles would only be present in freshwater environments; therefore, 

subadults and adults are the only age class likely to occur within the Study Area. Juvenile Southern DPS 

green sturgeon originate in natal rivers within the Sacramento Basin. Subadults leave these natal 

streams and disperse along the continental shelf within the Offshore Area where they spend most of 

their time feeding and rearing. Migrations typically occur within the 110 m depth contour, with most 

data suggesting green sturgeon are found at depths between 40ς70 m and at a maximum depth of 200 

m. However, some sturgeon are known to linger in shallow waters (20 m) after exiting bays and 

estuaries before departing on their migration route. Although green sturgeon spend much of their time 

on the bottom, some may make occasional vertical ascents to the surface. 

Green sturgeon are expected to be present throughout the year in the Offshore Area, with highest 

occurrences in the summer (May-June) and fall (October-December) as they congregate in bays and 

estuaries along the Washington, Oregon, California coast. Their presence in the Inland Waters is 

primarily restricted to the western Strait of Juan de Fuca and northern Puget Sound, which act as a 

corridor for adult sturgeon to migrate further north into the Strait of Georgia. No green sturgeon have 

been detected in central Puget Sound south of Whidbey Island, southern Puget Sound, Hood Canal, or 

near the EOD Training Range at Crescent Harbor.  

Non-Explosive Impulsive Source - Overlap and Response Analysis 

Non-explosive impulsive sources associated with testing activities would only be used greater than 50 

NM from shore in the southwestern portion of the Offshore Area (see Section 1.3.2 [Non-Explosive 

Impulsive Source]). As described above, green sturgeon have been observed seasonally around coastal 

bays and estuaries along the west coast of the U.S. (e.g., Grays Harbor and Willapa Bay) and typically 
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remain on the continental shelf. Due to lack of geographic overlap with the stressor, non-explosive 

impulsive sources are not analyzed further.  

Explosives - Inland Waters Overlap  

According to historical and fisheries data, green sturgeon are not common in Hood Canal or Crescent 

Harbor where explosive activities would occur in the Inland Waters. Due to the low likelihood of green 

sturgeon presence, as well as the infrequent and isolated use of explosives (less than 30 per year), green 

sturgeon exposure to underwater detonations in the Inland Waters is unlikely.  

Explosives - Offshore Area Overlap 

Green sturgeon could be exposed to sound and energy from explosives associated with training and 

testing activities. However, almost all proposed explosive activities would occur beyond 50 NM from 

shore and would not overlap areas where green sturgeon are present. The only potential for exposures 

would be in migrating adults and subadults in the Offshore Area from Mine Countermeasure and 

Neutralization Testing activities. This testing activity involves the use of explosives in bin E4 (>2.5-5 lb. 

NEW) and is conducted beyond 3 NM from shore in the southern portion of the Quinault Range Site and 

beyond 12 NM south of the Quinault Range Site off Washington and Oregon (see Section 1.3.6 

[Explosives] for details). Activities would not be conducted south of the Oregon/California border 

therefore no impacts are anticipated in this portion of the Study Area. Testing would typically be 

conducted in water depths of 300 ft. or more, just beyond the typical depth green sturgeon are found 

(110 m).  

Large concentrations of subadult and adult green sturgeon have been observed seasonally immediately 

offshore of coastal bays and estuaries within the Study Area (e.g., Grays Harbor). These sturgeon are 

known to leave these habitats and make migration runs north along the coast where activities that 

involve the use of explosives could occur. However, the potential for exposure would be limited due to 

the low total number of Mine Countermeasure and Neutralization Testing activities and the low amount 

of ordnance proposed each year. To be affected by explosives, green sturgeon would have to be co-

located with an explosion when explosive testing activities are conducted. Explosive activities are also 

generally dispersed in space and time, further reducing the likelihood that explosions would co-occur 

with individual green sturgeon. 

Explosives - Response Analysis 

In the event green sturgeon are co-located with explosive activities in these described areas, individuals 

located within the estimated range to effects (see Section 4.4.3 [Range to Effects for Explosives]) may 

experience TTS, injury or mortality. Explosive activities are generally dispersed in space and time, 

potentially reducing the likelihood that explosions would co-occur with individual green sturgeon. 

Although some individuals could be exposed to detonations throughout the water column, sturgeon 

spend most of their time on the seafloor, resulting in the highest potential exposures to detonations 

placed on the bottom or at depth. However, some individuals that occasionally move throughout the 

water column could also be exposed to surface or near surface munitions. Although unlikely, there is the 

possibility that repeated exposures could occur during successive detonations that are close in proximity 

to one another. However, unless sturgeon are close enough to be seriously injured or killed, the effect of 

a repeated exposure would not affect the overall fitness of an individual.  

For fish exposed to these activities, the effects are primarily localized and diminish with distance, 

typically resulting in only brief disturbances. Most reactions, even to multiple detonations, would result 
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in brief startle responses or in some cases, immediate avoidance of the area where the detonation 

occurred. However, even temporary displacement from important habitats is not expected to affect the 

fitness of any individual because similar habitat is likely to be available nearby. The potential for masking 

from single or multiple detonations would be low due to the brief duration of an individual detonation. 

In addition, sturgeon are transient and migratory and would not remain in the same area over extended 

periods of time, limiting the maximum exposure duration and potential effects from testing activities. 

Overall, any physiological response or behavioral reactions that do occur are anticipated to be brief 

(seconds to minutes) and minor.  

As summarized in Section 1.3.6 (Explosives), the Navy would limit the number of explosives used for 

Mine Countermeasure and Neutralization Testing activities (bin E4 [>2.5-5 lb. NEW]) during the months 

of October through June. Since this timeframe coincides with the times of year green sturgeon presence 

is generally greatest, this measure would likely reduce the probability of injury or mortality to individuals 

from these populations. 

There is currently insufficient data to determine long-term trends in Southern DPS green sturgeon 

populations, although recent surveys have estimated the adult Southern DPS green sturgeon population 

to be below the necessary recovery criteria and therefore are still considered threatened under the ESA. 

Being a single spawning population, certain anthropogenic threats (e.g., land development and 

nearshore marine construction resulting in destruction or modification of habitat, predation) could be 

catastrophic to the population. However, the number of individuals that may be affected during 

explosive training and testing activities are not anticipated to result in appreciable reductions in overall 

reproduction, abundance, or distribution of this species. Therefore, long-term consequences to ESA-

listed green sturgeon are not expected. 

Critical habitat 

Designated critical habitat for southern DPS green sturgeon is restricted to nearshore, coastal, and 

riverine environments. The portions of critical habitat in riverine environments do not overlap the Study 

Area and are not discussed further. Critical habitat in coastal areas span along the west coast from 

Monterey, California, to the northern border of Washington, including the Strait of Juan de Fuca to its 

U.S. boundary. The habitat extends from the shore out to the 60-fathom depth (110 m) bathymetry 

contour (74 FR 52300). A map of critical habitat, including DOW areas excluded or exempted for 

designation, can be found in the Biological Resources Background Information TR. Although some 

training and testing locations are excluded from designated habitat, they may be discussed below to 

ensure proper examination of potential effects from noise-producing stressors beyond the boundary of 

any exempt security zones or installations. Sound or energy from sonars, vessels, aircraft, weapons, and 

explosives used during training and testing activities could overlap designated critical habitat. Non-

explosive impulsive sources would not be used in this portion of the Study Area and therefore are not 

discussed further. 

There are three PBFs essential to the conservation of green sturgeon: (1) food resources, (2) migratory 

corridors, and (3) water quality. Potential effects from acoustic and explosive stressors on each PBF are 

discussed below.  

Physical or biological feature 1: food resources [e.g., shrimp, clams, and benthic fishes (74 FR 52300)]  

Sound produced by sonars, vessels, and aircraft would not injure or kill fish or invertebrate forage 

species. Furthermore, these acoustic substressors are considered transient, temporary, and brief. Thus, 

these acoustic stressors would not reduce the amount of available prey within the habitat. Any 
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behavioral effects would be short-term and limited, with no persistent effect on the aquatic food web. 

All live fire activities are restricted to areas greater than 50 NM from shore and would not overlap 

critical habitat.  

Explosives are the only stressor that could kill or injure prey species. There is no critical habitat for the 

southern DPS green sturgeon located within or near the Hood Canal or Crescent Harbor EOD Training 

Ranges. Thus, there is no plausible route for sound and energy from explosives to affect critical habitat 

designated in Puget Sound.  

All explosive training, and most explosive testing activities, are conducted greater than 50 NM from 

shore and would not overlap critical habitat. The only potential for sound and energy from explosives to 

overlap designated critical habitat in the Offshore Area is during Mine Countermeasure and 

Neutralization Testing activities that use a small number of low NEW charges (bin E4 [>2.5-5 lb. NEW]). 

Based on the activity parameters and mitigation measures summarized in Section 1.3.6 (Explosives), 

Mine Countermeasure and Neutralization Testing activities could occur within designated critical habitat 

beyond 3 NM in the southernmost portion of the Quinault Range Site and beyond 12 NM just south of 

this location until around the Columbia River where most of the critical habitat is designated closer to 

shore (i.e., within 12 NM). Farther south, off the coast of central Oregon between Pacific City and Coos 

Bay, another portion of designated critical habitat extends westward beyond 12 NM and up to 20 NM 

from shore in some areas. However, Mine Countermeasure and Neutralization Testing activities would 

not occur within the boundary of green sturgeon DPS critical habitat in this portion of the Study Area. 

Rather, explosives could be used in the areas directly surrounding the habitat where water depth 

requirements for the activity are met and outside any other mitigation areas. Mine Countermeasure and 

Neutralization Testing activities would not occur south of the Oregon/California border.  

Most marine invertebrates lack air cavities and are therefore comparatively less vulnerable to damaging 

effects of pressure waves than animals with air cavities (e.g., fishes with swim bladders), particularly for 

small detonations like those proposed for use in the Inland Waters. Various experiments suggest high 

survivability rates for invertebrates near small explosives12. However, these small explosives may injure 

or kill forage fish. However, sound and energy from explosives detonated within critical habitat off the 

coast of Washington or near the outer boundary of critical habitat off the coast of Oregon could exceed 

mortality and injury thresholds for fishes and have the potential to remove some prey items. Although 

the longest median range for explosive bin E4 (>2.5-5 lb. NEW) is less than 501 m, the potential affected 

area within designated critical habitat would be small relative to the total area of coastal critical habitat 

defined for green sturgeon. If forage species are removed (i.e., killed), it is likely similar fishes and 

invertebrates from nearby would repopulate the area. Forage species at greater distances may respond 

behaviorally, including brief startle responses or in some cases, immediate avoidance of the area where 

the detonation occurred. However, behavioral effects would be limited to the timeframe explosive 

activities are conducted with no persistent effect on the aquatic food web. Any non-lethal temporary or 

isolated effects would not reduce the quality of prey in terms of nutritional content. Furthermore, the 

implementation of geographic mitigation that prevent explosive Mine Countermeasure and 

Neutralization Testing in certain areas (i.e., the Olympic Coast National Marine Sanctuary Mitigation 

 

 

12 A summary of available information on explosive impacts on invertebrates is found in Section C.4.2 (Explosive Stressors) of 

Appendix C (Acoustic and Non-Acoustic Effects Supporting Information) of the NWTT SEIS/OEIS. 
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Area [year-round], Juan de Fuca Eddy Marine Species Mitigation Area [year-round], Stonewall and 

Heceta Banks Humpback Whale Mitigation Area [May 1 through November 30]) would avoid or reduce 

impacts to prey species.  

Due to the infrequent and localized use of underwater explosives, these activities are unlikely to reduce 

the overall quantity, quality or availability of green sturgeon prey, nor would they degrade the overall 

quality of the habitat. 

Physical or biological feature 2: migratory corridors  

Sound produced by sonars, vessels, and aircraft are transient, temporary, or brief. All live fire activities 

are restricted to areas greater than 50 NM from shore and would not overlap critical habitat. The only 

potential for sound and energy from explosives to overlap designated critical habitat in the Offshore 

Area is during Mine Countermeasure and Neutralization Testing activities that use a small number of 

low NEW charges (bin E4 [>2.5-5 lb. NEW]). However, this explosive activity would only occur a limited 

number of times within any year (see the Proposed Action section for details). Furthermore, sound and 

energy from explosions would be short in duration (seconds). As such, there is no plausible way for any 

acoustic or explosive stressors to obstruct green sturgeon from utilizing important migratory corridors.  

Physical or biological feature 3: water quality  

Sound or energy from acoustic and explosive stressors would have no plausible route to alter the 

physical nature of water quality; thus, noise-producing stressors would not affect this component. 

4.3.10 BULL TROUT (SALVELINUS CONFLUENTUS ) 

Species Occurrence in the Study Area  

The Coterminous U.S. DPS of bull trout predominantly occur in rivers, streams, and lakes outside of the 

NWTT Study Area. However, as part of their migratory life history strategy, adult and subadult bull trout 

could also occur in nearshore coastal marine environments (U.S. Fish and Wildlife Service, 2004) and 

therefore would be expected to occur in portions of the Inland Waters and Offshore Area throughout 

the year depending on migration timing. Specifically, foraging adult and subadult bull trout in marine 

waters largely occur in shallow waters (10 m depth) with occasional visits to deeper waters (from 25 m 

to a maximum recorded depth of 250 m). In the Offshore Area, bull trout can be found at similar depth 

distributions, with only occasional visits to deeper waters. Based on recent tagging data, bull trout are 

not anticipated to occur at or beyond 2.73 NM from shore. Larval and juvenile bull trout would remain 

in freshwater systems and therefore would not be present in the Study Area. 

Non-Explosive Impulsive Sources - Overlap and Response Analysis 

In the coastal marine waters migrating juvenile and adult ESA-listed bull trout typically remain within 

2.73 NM from shore and therefore would not overlap areas where non-explosive impulsive sources are 

used. 

Explosives - Inland Waters Overlap  

Bull trout could be exposed to sound and energy from explosives associated with Mine Neutralization ς 

Explosive Ordnance Disposal and Limpet Mine Neutralization System training activities in the Inland 

Waters (explosives are not used during testing activities in this portion of the Study Area). These training 

activities involve the use of small explosives (in bins E0 [<0.1 lb. NEW] and E3 [>0.5-2.5 lb. NEW]) and are 

only used at the Hood Canal and Crescent Harbor EOD Training Ranges.  
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The Hood Canal EOD Training Range is located on the eastern shore of Hood Canal at Naval Base Kitsap 

Bangor, where few bull trout occur. Due to the small, predicted ranges to injury for fishes from bins E0 

(<0.1 lb. NEW) and E3 (>0.5-2.5 lb. NEW) (see Section 4.4 [Range to Effects]) and considering the low 

number of bull trout and their expected infrequent use of the Hood Canal EOD Training Range, the risk 

of exposure to underwater detonations is considered unlikely. Furthermore, the Navy and the USCG will 

implement mitigations to further reduce the potential impacts to ESA-listed fishes from explosive 

training activities in the Puget Sound and Strait of Juan de Fuca Mitigation Area. Specifically, at the Hood 

Canal EOD Training Range, explosives in bin E3 (>0.5-2.5 lb. NEW) will not be used during February, 

March, and April and will instead be replaced with bin E0 (<0.1 lb. NEW). Additionally, explosives in bin 

E3 (>0.5-2.5 lb. NEW) will be avoided to the maximum extent practical during August, September, and 

October, and bin E0 (<0.1 lb. NEW) will be used instead unless mission requirements necessitate 

otherwise. This is consistent with the analysis conducted by USFWS in the 2021 BO at this particular 

location (U.S. Fish and Wildlife Service, 2021). 

The Crescent Harbor EOD Training Range is located adjacent to Whidbey Island, less than 10 miles due 

west of the Skagit River delta. Anadromous bull trout are known to exit the Skagit River and migrate 

along the nearshore marine shoreline, moving in and out of other nearby systems. Adult bull trout have 

been caught within Crescent Harbor and the surrounding marine waters from April through July, all in 

nearshore, shallow waters. Due to its proximity, and the life history of these fish, bull trout migrating 

through the range are anticipated to be from the Lower Skagit River core population.  

Mine Neutralization ς Explosive Ordnance Disposal (bin E3 [>0.5-2.5 lb. NEW]) and Limpet Mine 

Neutralization System (bin E0 [<0.1 lb. NEW]) training activities conducted at the Crescent Harbor EOD 

Training Range would be limited to a few times per year with a low total count of ordnance used during 

each activity. To avoid important nearshore habitats for ESA-listed species, the Crescent Harbor EOD 

Training Range is no closer than 1,000 m from shore. Although unlikely, dǳŜ ǘƻ ǘƘŜ ǊŀƴƎŜΩǎ ǎǘŀƴŘƻŦŦ ŦǊƻƳ 

shore, the limited seasonal presence of bull trout at this location, and the low number of times these 

activities would be conducted, bull trout could be co-located in time and space with explosive activities 

and exposed to sufficient levels of sound to result in injury or mortality. In the event bull trout are co-

located with explosive activities in these described areas, individuals located within the estimated range 

to effects (see Section 4.4.3 [Range to Effects for Explosives]) may experience TTS, injury or mortality.  

However, it is likely that migrating adult bull trout that travel away from the shoreline into deeper 

waters could be exposed to sound levels that result in lower order effects such behavioral reactions or 

physiological responses (stress).  

Explosives - Offshore Area Overlap 

Bull trout occurrence in the Offshore Area is likely to be minimal throughout the year and limited to 

coastal, nearshore areas (well within 2.73 NM from shore). As noted in the Biological Resources 

Background Information TR, two recent acoustic tagging studies of coastal bull trout were conducted 

along the Washington coast (Barrett et al., 2026; Smith & Huff, 2023). The closest inshore where 

receivers were placed was 2.73 NM from shore. These receivers have an estimated detection range of 

500 m (0.27 NM), meaning that none of the tagged bull trout occurred seaward of 2.73 NM (Barrett et 

al., 2026). Although one tag detected at a receiver at the 5.6 NM in Smith and Huff (2023) was initially 

thought to be a bull trout, one of these authors, a co-author in Barrett et al. (2026), noted that this tag 

behaved consistently with tags believed to be inside a salmonid predator, not a free-swimming bull 

trout. Similar predation events on tagged salmonids commonly occur in these types of monitoring. 

Based on these findings and the updates in Barrett et al. (2026), it is unlikely free-swimming bull trout 
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would occur at or beyond 2.73 NM from shore13. It is more likely that bull trout utilizing coastal habitats 

in the Offshore Area, much like those in the Inland Waters, stay in shallow waters much closer to shore. 

For instance, bull trout critical habitat in the marine environment only extends out to a depth of 10 m 

(33 ft.). However, without these two studies (Barrett et al., 2026; Smith & Huff, 2023) being able to 

place acoustic receivers in State waters, the extent of habitat utilization inside of 2.73 NM from shore 

cannot be confirmed ƛƴ ²ŀǎƘƛƴƎǘƻƴΩǎ Ŏƻŀǎǘŀƭ waters, so the analysis assumes worst case scenario for 

the coastal distribution of bull trout. 

Though limited, due to the potential overlap of bull trout with the Offshore Area, Mine Countermeasure 

and Neutralization Testing activities (bin E4 [>2.5-5 lb. NEW]) that involve the use of explosives have the 

potential to affect bull trout in the Offshore Area. Although this activity could take place off the coast of 

Oregon, explosives would occur beyond 12 NM form shore in this portion of the Action Area and would 

not overlap areas where coastal migrating bull trout could be present. Therefore, the only location 

analyzed for potential effects would be off the coast of Washington, in the southern portion of the 

Quinault Range Site (see Section 1.3.6 [Explosives] for additional details). 

Explosive Mine Countermeasure and Neutralization Testing activities would only occur a few times per 

year with a low count of ordnance used during each activity. During this activity, explosive bin E4 (>2.5-5 

lb. NEW) could be used. For explosives to have the potential to affect coastal migrating bull trout, the 

range to effects from these detonations would have to extend into habitat potentially occupied by bull 

trout. As noted in Barrett et al. (2026), the receivers were placed on the 3 NM line and had a detection 

range of 500 m, which aligns with 2.73 NM from shore. In a worst-case scenario, bull trout traveling 2.73 

NM from shore, into open ocean areas, could be exposed to sound and energy produced by an 

explosion. However, the closest point from land bin E4 (>2.5-5 lb. NEW) could be used is 3 NM from 

shore, with most detonated farther offshore. As the median estimated range to injury is 501 m, with 

shorter predicted ranges to mortality and TTS, bull trout would need to be co-located precisely at 2.73 

NM at the time an explosion was detonated for any injury to occur. The total area of potential overlap 

shoreward of 2.73 NM is 51.6 square meters per detonation. Due to the low abundance of bull trout in 

this portion of the Study Area, and the extremely small area of effect, injuries are unlikely. More likely, 

bull trout in the surrounding areas may exhibit lower order effects such as brief behavioral reactions or 

other physiological responses (stress).  

Explosives - Response Analysis 

Although unlikely, explosive training and testing activities could result in the death or injury of individual 

bull trout, notably at the Crescent Harbor EOD Training Range. Explosive activities are generally 

dispersed in space and time, potentially reducing the likelihood that explosions would co-occur with 

individual bull trout. Because bull trout typically occur in nearshore coastal habitats, away from areas 

where most explosive activities would occur, the possibility that repeated exposures could occur during 

successive detonations is not likely.   

Effects from explosives on bull trout would be localized and diminish with increasing distance from the 

source. Most reactions, even to multiple detonations, would result in brief startle responses or in some 

 

 

13 This distance is approximated by subtracting the 500 m tag detection range from the 3 NM line from shore where receivers 

were placed (3 NM [5,556 m] ς 500 m = 2.73 NM [5,056 m]). 
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cases, immediate avoidance of the area where the detonation occurred. However, even temporary 

displacement from important habitats is not expected to affect the fitness of any individual because 

similar habitat is likely to be available nearby. Repeated exposures over the course of a day or multiple 

days are unlikely, and most behavioral effects are expected to be brief (seconds or minutes) and 

localized, regardless of the size of the explosion. The potential for masking from single or multiple 

detonations would be low due to the brief duration of an individual detonation. Therefore, bull trout 

would likely return to their natural behavior shortly after exposure. Overall, effects are anticipated to be 

infrequent, brief (seconds to minutes), and minimal, with no anticipated long-term consequences to the 

population.  

The most recent 5-year status review for bull trout concluded that the current risk of bull trout 

extinction is low, such that the species is not in danger of extinction throughout its range and did not 

meet the definition of an endangered species. However, the USFWS concluded that the bull trout 

remain likely to become in danger of extinction in the foreseeable future due to predicted declines in 

Ǿƛŀōƛƭƛǘȅ ŦŀŎǘƻǊǎΣ ŀƴŘ ǘƘǳǎ ǊŜƳŀƛƴǎ ŀ άǘƘǊŜŀǘŜƴŜŘέ ǎǇŜŎƛŜǎ (U.S. Fish and Wildlife Service, 2024a). Based 

on future risk modeled scenarios, at least some populations within the Coastal Recovery Unit may be 

extirpated (U.S. Fish and Wildlife Service, 2024b). 

Bull trout face numerous natural and anthropogenic challenges (e.g., predators, invasive species, habitat 

degradation, water quality conditions, barriers to passage, etc.). However, the number of individuals 

that may be affected during explosive training and testing activities are not anticipated to result in 

appreciable reductions in overall reproduction, abundance, or distribution of this species. Therefore, 

long-term consequences to ESA-listed bull trout are not expected. 

Critical Habitat 

Although designated bull trout critical habitat overlaps portions of the Inland Waters, there is no critical 

habitat located within or near the Hood Canal or Crescent Harbor EOD Training Ranges. Thus, there is no 

plausible route for sound and energy from explosives to affect critical habitat in this portion of the Study 

Area. In the Offshore Area, critical habitat is restricted to nearshore, shallow waters with a depth of 10 

m (less than 33 ft.). Although it is possible for sound and energy to travel shoreward from the southern 

portion of the Quinault Range Site where explosive Mine Countermeasure and Neutralization Testing 

activities are conducted 3 NM or more from shore, sufficient sound levels that could injure or kill prey 

species (e.g., surf smelt, sand lance, herring, etc.) would not reach the habitat. Furthermore, due to the 

distance from shore this activity is conducted, it is unlikely available prey species will be removed from 

the habitat due to behavioral disturbances (i.e., avoidance).  

Given the lack of overlap both with explosive activities and with sound and energy from explosions 

detonated outside of designated critical habitat, explosives are not expected to reduce the overall 

quantity, quality, or availability of bull trout forage, nor will they degrade the overall quality of the 

habitat.   
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4.4 RANGE TO EFFECTS  

The following section provides the range (distance) over which specific physiological or behavioral 

effects are expected to occur based on the acoustic and explosive criteria in Section 4.2 (Quantifying 

Effects on Fishes from Acoustic and Explosive Stressors), and the acoustic and explosive propagation 

calculations from NAEMO described in the Quantitative Analysis TR. The ranges to effects are shown for 

representative sonar systems and explosive bins from E0 (<0.1 lb.) to E10 (>250-500 lb.). Ranges are 

determined by modeling the distance that noise from a source will need to propagate to reach exposure 

level thresholds specific to a fish hearing group or category that will cause TTS, injury, and mortality. 

Ranges to effects are utilized to help predict effects from acoustic and explosive sources. 

Tables present median and standard deviation ranges to effects for each fish hearing group or category, 

bin, source depth (explosives), and representative cluster size (explosives). Ranges to effects consider 

propagation effects of sources modeled at different locations (i.e., analysis points), seasons, source 

depths, and radials (i.e., each analysis point considers propagation effects in different x-y directions by 

modeling 18 radials in azimuthal increments of 20° to obtain 360° coverage around an analysis point). 

Boxplots visually present the distribution, variance, and outlier ranges for a given combination of a 

source or bin, fish hearing group or category, and effect. On the boxplots, outliers are plotted as dots, 

the lowest and highest non-outlier ranges are the extent of the left and right horizontal lines 

respectively that extend from the sides of a colored box, and the 25th, 50th (i.e., median), and 75th 

percentiles are the left edge, center line, and right edge of a colored box respectively. 

4.4.1 RANGE TO EFFECTS FOR SONAR AND OTHER TRANSDUCERS 

The six representative sonar systems with ranges to effects are not applicable to fishes since they 

produce sound at frequencies greater than the upper hearing range of most fishes (i.e., >2 kHz). 

As discussed in Section 4.1.1 (Effects from Sonar and Other Transducers), some hearing specialist (e.g., 

herring) can detect frequencies up to 5 kHz. However, detection thresholds at these upper frequencies 

are well above the range of best auditory sensitivity, and likely near the upper cutoff of frequency 

detection for these species. As such, hearing specialists are not likely sensitive to, nor would they be 

susceptible to hearing impairment from exposure to sources with this mid- to high-frequency content. 

Regardless, ranges to TTS were approximated using an acoustic propagation calculation with 

conservative assumptions (e.g., spherical spreading loss, unweighted TTS criteria). Based on the 

calculations, even the most powerful system (e.g., MF1) would only produce estimated range to effects 

out to a few meters. However, for reasons discussed above, this scenario is highly unlikely and therefore 

dismissed from consideration in the analysis.  

4.4.2 RANGE TO EFFECTS FOR THE NON-EXPLOSIVE IMPULSIVE SOURCE 

Non-explosive impulsive source usage overlaps spatially and temporally with some fishes. As discussed 

in the Quantitative Analysis TRΣ ǊŀƴƎŜ ǘƻ ŜŦŦŜŎǘǎ ŎŀƭŎǳƭŀǘƛƻƴǎ ŀǊŜ ōƻǳƴŘ ōȅ ŀ ǎǇŜŎƛŜǎΩ ƳŀȄƛƳǳƳ ŘƛǾŜ 

depth, and at least 5 percent ƻŦ ǘƘŜ Řŀǘŀ ǿƛǘƘƛƴ ŀ ǎǇŜŎƛŜǎΩ ŘƛǾŜ ǇǊƻŦƛƭŜ Ƴǳǎǘ ŜȄŎŜŜŘ ŀƴ ŜŦŦŜŎǘ ǘƘǊŜǎƘƻƭŘΦ 

Since the range to effects data did not meet this condition, ranges to effects for non-explosive impulsive 

sources are not included.  

4.4.3 RANGE TO EFFECTS FOR EXPLOSIVES 

Ranges to effects for explosives were determined by modeling the distance that sound would need to 

propagate to reach exposure level thresholds specific to a fish hearing group or category that would 
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cause TTS, non-auditory injury, and mortality as described in Section 4.2 (Quantifying Effects on Fishes 

from Acoustic and Explosive Stressors). The explosive ranges for injury and mortality are SPL-based and 

are only estimated for an explosive cluster size of 1. Ranges for TTS are SEL-based and are only 

estimated for fishes with a swim bladder (including hearing generalists and specialists) as TTS is unlikely 

in fishes without a swim bladder and no criteria are proposed for these fishes. Due to the identical 

numeric threshold, ranges to TTS are only presented once in the table below. Based on the criteria, 

ranges to TTS would be less than the provided values in the table for hearing generalists.  

Results may not be intuitive (e.g., shorter ranges for larger explosive bins, longer ranges for lower-level 

effects, or different ranges for the same bin at different locations) since ranges are modeled in areas 

specific for the action and can therefore differ based on the environment and not simply the net-

explosive weight. For fishes with a swim bladder, ranges to injury and mortality may exceed ranges to 

TTS since the criteria for injury and mortality are conservative, and fishes can be more resistant to 

auditory effects (i.e., TTS).  

Ranges to effects for the same size of explosive differ based on whether it is detonated at or just above 

the surface or at depth. NAEMO cannot account for the highly non-linear effects of cavitation and 

surface blow off for shallow underwater explosions, nor can it estimate the explosive energy entering 

the water from a low-altitude detonation. Thus, for this analysis, in-air sources detonating at or just 

above (within 10 m of) the surface are modeled as if detonating completely underwater at a source 

depth of 0.1 m, with all energy reflected into the water rather than released into the air. Therefore, the 

amount of explosive and acoustic energy entering the water, and consequently the estimated ranges to 

effects, is often overestimated. 

As discussed in Section 4.2 (Quantifying Effects on Fishes from Acoustic and Explosive Stressors), range 

to effects data utilized in the NMFS 2020 Biological Opinion (National Marine Fisheries Service, 2020) 

and the USFWS 2021 Biological Opinion (U.S. Fish and Wildlife Service, 2021) were based on overly 

conservative surrogate pile driving criteria. As a result, the predicted ranges to effects in the current 

analysis differ from those presented in the corresponding consultation documents.  
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Table 4-5: Explosive Ranges to Injury and Mortality for All Fishes 

Bin Location Source Depth Cluster Size INJ MORT 

E0 

Offshore Near Surface 1 22 m (6 m) 7 m (2 m) 

Inland Waters 

(Crescent Harbor) 
Below Surface 

1 26 m (3 m) 8 m (1 m) 

Inland Waters 

(Hood Canal) 
1 24 m (3 m) 8 m (1 m) 

E1 
Offshore Near Surface 1 81 m (4 m) 4 m (1 m) 

Offshore Below Surface 1 84 m (4 m) 4 m (0 m) 

E3 

Offshore Near Surface 1 244 m (16 m) 70 m (16 m) 

Inland Waters 

(Crescent Harbor) 

Below Surface 

1 248 m (7 m) 76 m (6 m) 

Inland Waters 

(Hood Canal) 
1 249 m (6 m) 70 m (6 m) 

Offshore 1 267 m (18 m) 79 m (6 m) 

E4 Nearshore Below Surface 1 501 m (27 m) 147 m (9 m) 

E5 Offshore Near Surface 1 397 m (2 m) 115 m (1 m) 

E9 Offshore Near Surface 1 1,000 m (13 m) 478 m (2 m) 

E10 Offshore Near Surface 1 1,500 m (11 m) 608 m (3 m) 

Median ranges with standard deviation ranges in parentheses 
INJ = Injury, MORT = Mortality  
Near surface explosives occur at or above the surface and are modeled at a depth of 0.1 meter 
Nearshore is less than 50 NM from shore and Offshore is greater than or equal to 50 NM from shore 
Bins E0 and E3 are used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposal activities 
Bin E4 is used Nearshore for mine countermeasure and neutralization activities 
E0 (<0.1 lb.), E1 (0.1 - 0.25 lb.), E3 (>0.5 - 2.5 lb.), E4 (>2.5 - 5 lb.), E5 (>5 - 10 lb.), E9 (>100 - 250 lb.), E10 (>250 - 500 lb.) 
version.20260803 
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Figure 4-1: Explosive Ranges to Injury for All Fishes 

 

Figure 4-2: Explosive Ranges to Mortality for All Fishes 

 
























