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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 effecsadistic 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 AESA) 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, greigps, 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 respons€sr thisproposed action, NAEMO estimated the
number ofeffectson marine mammals and sea turtlelsie tosonar and other transduce(bereinafter

called sonars)explosivegin-water and just above the water surfagenda non-explosive impulsive
source.NAEMQalso predicted rangewm-effects for marine mammals, sea turtles, and fishes for these
sources.

Quantitative modeling predicts that exposure to sosiand explosivewill result in incidental takesf
marine mammals. Expecteifectslargely consist of significant behavioral responsessdefinedn the
MMPATfor military readiness activitiegnd temporary hearing loss, with a limited number of auditory
injuries under certain exposure conditior®me norauditory injuriesare predicted due to explosives
though activitybased mitigations are in place teduce or avoid potential impactslo mortalitiesare
anticipatedfrom acoustic andgxplosive sourcefuantitative modeling predictedaeffectsdue tonon-
explosive impulsive sourcegessel noisgaircraft noise, and weapons noise wepaalitatively analyzed
andare not expected to result imcidental take

Quantitative modeling predicts that exposure to sosiandexplosivewill result in incidental takesf

sea turtles Most predictedeffectsare temporary hearing losslo auditory injuries, norauditory

injuries, or mortalities are predicteQuantitative modeling predicted no effects duerion-explosive
impulsive sources/essel noise, aircraft noise, and weapons noise were qualitatively analyzed and are
not expected to result imcidental take.

The potential for military readiness activities to affect fish populatioimluding ESAisted salmonids,
rockfish, green sturgeon, and Pacific eulachmaries depending on the presence of a swim bladder and
specific hearing adaptationslnderwater detonations are the primary stressor with the potential to
cause mortality, norauditory injury (barotrauma), and TTS in fishes. Susceptibility is highly dependent
on anatomy: fishes with swim bladders (both hearing generalists and speciatistsluch more

vulnerable toorganrupture and internal hemorrhaging than those without swim bladders (such as
flatfishesand eulachoh The modeled ranges to mortality and injury scale with the size of the
detonation and depthSonars do not present a risk of direct injury or mortality to fishes. While-high
intensity, lowfrequency sonar may cause TTS in hearing specialistsRaaific herringClupea palladj
under extreme, prolonged exposure conditions, modeling for both hearing generalists and specialists in
the NWTT Study Area predictedrorange to TTS or AINJ. Modelinghof-explosive impulsive sources
alsopredictedzerorange to mortality, injury, or TTS across all fish categories due to the lack of steep
pressure rise times compared tmpactpile driving or explosive¥.esselaircraftandweapons noiselo
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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 pepulation
level consequences.

While the proposed military readiness activities introduce various acoustic and explosive stressors into
the NWTT Study Area, tidavy andhe United Sates CoastGuard will implement extensivectivity-
basedand geographic mitigation measures to further reduce the likelihood of significant impacts on
these vulnerablenarine populations.
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1 INTRODUCTION

This technical report presents a detailed loole#fectson protected marine species (marine mammals,
sea turtles and fish) due to acoustic and explosive stressors undeNtrthwestTraining and Testing
(NWTT) Proposed Action. This technical report supports the analysis and conclusions presented in the
NWTTSupplementaEnvironmentallmpact Satement (EI1S)Overseas Environmental Impact Statement
(OEIS, provides information to assisthe evaluaton ofthe effects of theProposed Ation on listed

species and critical habitaind the extent of incidental taki® support consultation under Section 7 of

the Endangered Species AESA and provides information on the type atige extent of incidental

take of marine mammal species and stocks to support a negligible impact determination under the
Marine Mammal Protection AGMMPA)

Therearetwo Action Alternativesin the NWTTSEIS/OESAlternative 1 and Alternative. Both action
alternatives include military readiness activities associated with training, testingnadernization and
sustainment of rangeg\lternative 1 is the Preferred Alternative and reflects a representative year of
training and testing activitie® 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 futur@lternative 2 reflects the maximum number of trainiagd testing
activities that could occur within a given year and assumes that the maximum level of activity would
occur every year over a sewgpar period Both action alternativesassume the sammaximumlevel of
training and testin@ctivitiesin amaximumyear.

1.1 INFORMATION REFERENCED IN THIS ANALYSIS

ThistechnicalrS LJ2 NIi Q areli¢ésybrt ififadndatiod presented with the NWTTSEISEISand other
relevant technical reportsThe following list contasabbreviated names italicsthat will be used
moving forward in the documerior each of these supportingferencesand briefly describgthe
content therein.

The below sctionsof the current NWTTSEIS/OEIS (availablehétps://www.nepa.navy.milNWTEis/)
provide details and descriptions of the Proposed Actad relevant mitigation

1 Section 24.2 (Alternatives Considered for AnalysiBheProposed Actiosectionprovides the
number of activities and the locationgherethey wouldtake place

1 Appendix ANlilitary Readinesactivity Descriptions TheActivity Descriptionsectionsdescribe
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.

9 Sections 3.@L.2.1 (Acoustic StressorandSection3.04.2.2 Explosive StressQrd heAcoustic
Stressorsection and theexplosive Stressasectiondescribe the general categories and
characteristics of each acoustic substressor and explgsaleng with their general use and
quantity (counts or hours, as applicable) of annual and sexam total use. Information on
characteristics of vessel, aircraft, and weapons noise produced during training and testing
activities caralsobe found in Section 3.8.2.1 (Acoustic Stressoys

1 Section 3.04.2.3 (OtherStressors [Energy, Physical Disturbance/Strike, and
Entanglement/Ingestion]

11
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o TheVessel Movementdata quantifies thesize and typical speed wéssel activity in the
Study Area

o0 TheMunitionsdata quantifies the number of neaxplosive 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 tevater explosives) would be
generated in the Study Area.

1 Sections 4.6Activity BasedMitigation) and Section 4.73eographic Mitigatioh TheMitigation
sectiors describe the actions taken to avoid, reduce, or minimize potential effects from acoustic
and explosive stressors.

1 Appendix CAcoustic and Non Acoustic EffeStgpportingnformation): Section C.4Marine
Invertebrate$ provides a summary giotential effects to marine invertebrates from acoustic and
explosive stressors

Thefollowingtechnical reportprovide general background informati@md cite relevant supporting
best available sciendavailable for download dittps://www.nepa.navy.mil/NWTTei3/

1 TheAcoustic and ExplosiegfectsSupporting InformatioT Rrefers to thetechnical report titled
Acoustic Concepts and Summary of Best Available Science to Aggassindgffects on Fishes,
Marine Mammals, and Reptiles dueAgoustic and Explosi&iressorgU.S. Department of the
Navy, 2026h)

0 Section 1(Acoustic and Explosive Concepts/ PrimiEteAcoustic Primesectiondescribes
the basic concepts of sound and explosive energy transmission underwater aindrial
introduces how animals perceive sound. BReoustic Primealso describes acoustic metrics
used in this analysis. Unless otherwise stated, sound pressure levels (SPL) in this analysis are
root-meansquare (rms) values (see theoustic Primesection entitled Sound Metrics).

0 Section ZAcoustic Habitgt TheAcoustic Habitasectiondescribes natural and
anthropogenic sources that contribute to the ambient noise within the Study Area.

0 Sections 3Kishe}, 4 Marine Mammal$, and 5 Reptile3: Thesesectionssummarize the
best available science on effects to fishes, marine mammalsieqtites (i.e. sea turtlesin
the current analysisyom exposure to acoustic and explosive stressBiential effects
include injury/mortality, norauditory 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 stressRing,
and behavioral responses.

1 TheBiological Resources BackgrounfbrmationTRrefers to the technical report title@iological
Resources Background Information Technical Report for the Northwest Training and Testing Study
Area(U.S. Department of the Navy, 20268gctions 3Kishe}, 4 (Marine Mammal3, and 5 ea
Turtleg describethe general status, habitat and geographic range, population trends, and
population threats of each specipsesent in the Study Area.

The followingtechnical reports and analyses provide details on the quantitative process and show
specific data inputs to the models (available for downloabtgis://www.nepa.navy.mil/NWTTei3/

1-2
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1 TheCriteria and Thresholds Té&fers to the technical report title€riteria and Thresholds for U.S.
Navy Acoustic and Exploss#ffects Analysihase 1Y(U.S. Department of the Navy, 2025)
which describes the development of criteria and thresholds used to preffttson marine
mammals and sea turtles.

1 TheQuantitative Analysis TiRefers to the technical report title@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, 2024tich describes the modeling methods used to
guantify effects on marine mammals and sea turtles from exposure to sonar and explosives.

1 TheDensity TRefers to the technical report titled).S. Navy Marine Species Density Database
Phase IV for thblorthwestTraining and Testing Study Ar@4 S. Department of the Navy, 2026c¢)
which describes the spatiahd temporaldensity distributions for eactnarine mammahnd sea
turtle species or stocdlkdistinct population segmenOP$in the Study Area. The density models
have been updated with new data since the prior analysis.

1 TheDive Profile and Group Sizer€Rrs to the technical report title@®ive Distribution and Group
{ATS tIFNIYSGSNE T2NJ al NAy SNdthisSstriaifiag atmd €Sty NA v 3
Study Areag¢Oliveira, 2026)vhich describes the dive profile and group size for each species. There
are no substantive changes from the prior analysis.

This report refers toelevant background sections and technical repartsg theshorthanditalicized
namesnoted above

1.2 CHANGES FROM PRIOR ANALYSES

Changes in thpredictedacousticeffects on protected speciesince the2020NWTTSEIS/OEI@lso
referred to as the prior analysiayailable ahttps://www.nepa.navy.millNWTEis/) are primarilydue to
the following:

1 Updates todata onmarinemammaland seaturtle presence including estimated density of each
specier stockDPS(number of animals per unit areayroup size, andepth distribution Any
substantial changes that are affecting the quantifeftectsin this analysis are discussed for each
species or stock belowror additional detailsee theDensity TRndDiveProfileand Group Size
TR

1 Updates tocriteriausedto determineif an exposure to sound or explosive enenggly cause
auditory effects nonauditory injuies, and behavioral responsebhe diangedn effectthresholds
between this analysis and the prior analyisishe Study Areare shown in thepplicable sections
below. For additional detailsee the technical reporCriteria and Threshold&R

1 Revisons to themodelingof acoustic effectslue toproposed sounegproducingactivitiesin the
NavyAcoustic Effects ModéNAEMQ. An overview of notable changes is provided in relevant
sections below. For additional detailgethe technical reporQuantitative Analysis TR

1 Changsin the ProposedAction. Thisreport does not rely orthe prior SEIS/OE@alyss of effects
for NWTT Sgnificantchanges in theise ofacoustic and explosive substressdtgingtraining and
testing activitieghat are relevant to understanding theredictedeffectson species under this
Proposed Actiomompared to prior actionare noted in theanalysis okach substressor

1-3
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1 Changes in how mitigation is considered in reducing predicted effects. The number of model
predicted auditory injuriedrom sonar and mortalities from explosive activitié&® not reduced
due to activitybased mitigation, unlike ithe prior phase

1.3 SUMMARY OF ACOUSTIC AND EXPLOSIVE STRESSORS

This section summarizéise stressorghat marine mammalssea turtles and fishes may bexposed to
during theProposedAction. Brief description®f each stressor, locationd use andtypes ofactivities
are provided Additional characteristics of stressors under the Proposed Action are described in the
Acoustic StressoendActivity Descriptionsectionsof the SEIS/OEIS

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

1 The Inland Waters (FigureZof the NWTT BIS/OEIS),
1 The Offshore Area (Figure3df the NWTTEIS/OEIS), and

1 The Western Behm Canal in Southeast Alaska (Figiad the NWTTEIS/OEIS)\vherethe
Southeast Alaska Acoustic Measurement Facility (SEAg-I6Cated

Geographic mitigations that are relevant to analyzing effects due to each stressor are summarized in
eachstressor summary section beloMore detailed informatioron geographic mitigationan be found
in Chapter 4 (Mitigation) of the NWTT SEIS/OEIS

1.3.1 SONAR AND OTHER TRANSDUCERS

Sonarand 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 considergumagive

and vary in source level, frequency, duration (the toiale 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 foward facing), and movement (stationary or on a moving platform).

Sonas could be usedt locations identified for each activity the Activity Descriptionsection of the
NWTTSEIS/OEIBs described belowht 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 exposedo andaffected by acoustic stressors

1 Anti-submarinewarfaretypically relies on relatively high source lesyahdmid-frequency
sources These sources includelll-mounted sonar on Navy combatant vessels such as
destroyersandsubmarine, as well asonobuoydypically deployed fronmaritime patrol
aircraft anddipping sonadeployed from rotarywinged aircraft Mostanti-submarine warfare
sonars use midrequency ranges (110 kilohertz [kHz]while some use lowrequency 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 resang aircraft dipping sonars
that are active for minutes, to continuously active sources on somsalgg.g., high duty cycle
hull-mounted sonar, MF1CThe MF1 hulmounted sonar is the predominant vesselsedanti-
submarine warfaresonar. It nominally operatest 3 kHz with a source level of 235 decibels (dB)
relYAONRt I a0l f 0 >with &low diity ayclepfir§iigSeiry 80vsécondDue to
their high source levels and low transmission loss (compared to higher frequency soanties),

1-4



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

submarine warfaresonar sources have the largest zones of effects. Smmatorpedoesare
typicallyhigher frequency and used for shorter periods of time.

1 Compared to th020 NWTBEIS/OEIS analysis, this analysis considers a proposed overall
decrease of MF1 (low duty cydiell-mounted) sonar by aboul7 percentand an overall
decreaseof MF1C sonar (continuous duty cybl@l-mounted sonafpreviously MF11 in the
prior 2020 NWTT SEIS/OEIS]abgut 77 percent in the Study Are&n a maximum year of
activity. In Inland Waters, MFasewould increase compared to the 20RONTTSEIS/OEkhd
would only be used pierside at Naval Station Everett asaval Base KitsafBremerton

1 Anti-submarine warfarérainingactivities would only occur in the Offshore Ar&ame anti- and
Naval Bas&itsapBremerton duringsonar maintenance and systems chedke hours of
operation for these sources InlandWaters are relatively loompared tathe proposed hours
in the Offshore AreaFor more information on mitigatiorequirementsfor anti-submarine
warfare sonarspleaserefer to Table 4 in theMitigation chapter in the current NWTT
SEIS/OEIS

1 Minewarfare activities typically involve a ship, rotamng aircraft, submarine, or unmanned
vehicle using a mirBunting sonar to locate mine$ost proposedsonarhours for nine
warfareactivities aresystemswith high-frequendes low duty-cyclesand narrower, often
downward facing beam pattesas compared to mosinti-submarine warfaresonars.Source
levelsare typically mediun§185-205 dB)o high(>205 dBhut arelower than the source levels
of sonars used ianti-submarine warfareBecause of these factors, zones of effect for these
systems tend to be relatively smaller than hulbunted 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 @mpiers in the Inland Waters but can also occur in the Offshoea
Mine Warfare activities are not proposed to occuiSautheast Alaska

1 Unmanned underwater vehicles (UUV) typically employ sonarsanigéimge ofrequenciesand
source levels. For the current Proposed Actibie, majority ofUUV activitiesvould employ
mid- to high-frequencies andow- (<185 dB)o mid-source levelsSome sonars on UUVs have
high duty cycles and UUVs may be active for hours at adimoperatefor extended periods of
time (e.g., multiple daysYherefore there is a risk of longer exposuresnearby animals. UUV
sonar use would occun the OffshoreAreaand withinthe InlandWaters butis not proposed to
occur inSoutheast Alaskd he amounbf sonar used duringctivities with UUVs would increase
comparedto the previous 2020NWTTSEIS/OEIS analydite majority of UUV activity would
occurwithin Inland Waters specifically ilDeébob Bay Keyport Range Site, atite Strait of Juan
de Fucawith fewer active sonar hours proposed the Quinault Range Sita the Offshore
Area

9 Acoustic and Oceanographic ReseashAcoustic and Oceanographic Scieaoe Technology
testing activiy, isconductedby both the Naval Sea Systems Command (NAVSEA) and the Office
of Naval Research (ONRhis activityuse 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 freto havy
high-frequencybandwidths, 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,

1-5



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

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 ndaration 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 Reseavdlarshours conducted under ONR were previously
included under permitted NAVSEA activities. However, under the current analysis, sonar hours
under this specific activitgire allocated to ONR and NAVSEA separately. Overall, there is an
increase in proposed sonar hours for this activity for bdkvVSEAnd ONRcompared to the
previous 2020 NWTT SEIS/OEIS.

A variety of sound sources are useddiher Training and Testing activities. Other activities
include but are not limited tgtesting of communication sound sourcasd equipment, system
maintenance cheakand countermeasures. Most of these systems generate low to moderate
sound levels and use higher frequenci€keseactivities are mainly performed in the Inland
Waters, with some occurrinigg the OffshoreAreaand atSoutheast Alaska

Activity-based mitigationgprescribe powetdown and shutdowrzonesaround active acoustic sources
with power-down and/or shutdown capabilitiewhen marine mammals and sea turtles are observed
(see theMitigation section of theNWTTSEIS/OEIS)o further minimize or reduce potentiaffects

from sonarstressorson marine species, theavy andhe Coast GuarqUSCGyill implement the
following geographic mitigationo protect sensitive species and ecosystemgjescribed in the
Mitigation chapterof the SEIS/OELS

|l

Inland WatersThe Puget Sound and Strait of Juan de Fuca Mitigationefrm@ampasseall of

Puget Sound and the Strait of Juan de Fuca (i.e., the Inland Waters of the NWTT StudyhArea).
Navy andhe USCGuwill not use lowfrequency, midfrequency, or higHrequency active sonar
exceptduring UU\activities Qvilian Port Defense- HomelandSecurity Anti-Terrorism/Force
Protection ExercisesNAVSEActivities 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 maximuoombined totalof 65 hours of hulimounted MF1 and MF1C sonar is
allowed annually withinhe Marine Specie€oastal Mitigation Aredahe Juan de Fuca Eddy
Marine Species Mitigation Aretine Canyons Marine Species Mitigation Araad the Olympic
Coast National Marine Sanctuary Mitigation Arida.more than 33 of the 65 houssill be
conducted within 20 NM from shor&he Marine Species Coastal Mitigation Aaésomandates
that no Anti-Submarine Warfare mackingExercises onon-explosiveAnti-Submarine Warfare
TorpedoExercises, both involvinigw- to highfrequency sonar, occur within 12 NM from shore.
MFland MF1Gonar would not be used during specified periaqdshe Stonewall and Heceta
BankgMay 1- November 30and the Point St. Geordduly 1¢ November 30Humpback Whale
Mitigation Aress.

1.3.2 NON-EXPLOSIVE IMPULSIVE SOURCE

Although not previously analyzed in the 202 TTSEIS/OEI8se of anon-explosive impulsiveource
(i.e., alow-power air gun the commercially availabl8ercelGF210) is ncluded in theProposed Action.
This sourceisescompressed air tareate intermittent, broadband, impulsive sound$hepeakSPL
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would bearound 220 dB re £ t &t 1 m generating short impulse durations withost energy below a
few hundred hertz

Non-explosive impulsive sours&ould only be used duringhcoustic anddceanographic Research
(ONR}estingactivitiesconductedbeyond50 NM from shore in theouthwestern portion of the
OffshoreArea, off the OregorNorthern Californiacoast Thenon-explosive impulsive souramuld be
fired approximately 200 times per ddgr up to 50 dayst asourcedepth ofaround 25 m.

The mitigation zone size ftine non-explosive impulsive sourcan active acoustic source with
shutdown (but not poweidown) capabilitiesis 200 yd

1.3.3 VESSEL NOISE

Marine mammals, sea turtles, and fishes may be exposed to vgsaetated noise throughout the

Study Area. Military readiness activities with veggeherated noise would be conducted as described in
the Proposed Activitied/essel Movementand Activity Descriptionsectionsof the SEIS/OEIS

Specifically, Navy vessel traffic is heavieshe Inland Watersand Strait of Juan De Fy¢hough

activities could occur throughoutther portions of theStudy Area, as described in tAeoustic 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 reddrto as vessels), as well as unmanned syst¥iessel

speeds generally range from around 10 to 14 kr{Stsrcovic & Mintz, 2021however, 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 casethe vessels will be operated in a safe manner consistent with the local
conditions. Activities involving vessel movements odctarmittently and are variable in duration,

ranging from a few hours up to multiple weel&urface 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 idtoeistic Habitasection.

1.3.4 AIRCRAFT NOISE

Marine mammals, sea turtles, and fishes may be exposed to akgeaftrated noise throughout the
Study AreaTraining and testingctivities with aircraft would be conducted as described inPheposed
Activitiesand Activity Descriptionsectionsof the SEIS/OEISircraft 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. Ratémg aircraft produce loWrequency
sound andvibration andtypically fly at lower altitudes than fixeding aircraft Additional characteristics
of aircraft noise are described in teousticStressorsectionof 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 primemdlysmittedinto the water directly below

the aircraftin a narrow cone, as discussed in detail in Awoustic PrimeftJnderwater sounds from

aircraft are strongest just below the surface and directly under the aircraft. Most of these sounds would
be concentrated around airbaseghere aircraft take off anthnd andare closer to the surfaceircraft

noise could also occur in thwaterssurrounding aircraft carriers at sea during takeoff and landing or
directly below hovering rotarwing 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, alfliomg
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aircraft make shadows, which can cause animals at the surface to react. Ratgraircraft may also
produce strong downdrafts, a vertical flow of air that becomes a surface wind, which can also affect an
FYAYFEQa o0SKIFE@A2NI Fd 2NJ ySIENI GKS adzNFIF OSo

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 neexplosive munitions on the water surface during activities conducted
at sea. This incidental noise is collectively calledpons noiseNoise producedlue to explosionn the
water, at the water surfaceand just above the water surfacediscussed separatefyom weapons

noisein the following sectionTraining and testingctivities using gunnery and other weapons that
generate firing noise would be conducted as described irPttoposed Activitieand Activity
Descriptionsectionsof the NWTTSEIS/OEI#ost weapons noise is attributable to gunnery activities.

The firing of a weapon may have several components of associated Gaisaery noise€ould 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 projectililnderwater sounds would be strongest just below the

surface and directly under the firing poirbund enters the water within a narrow cone below the firing
point or path of the projectiland ismostlyreflected fiot transmittedinto 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 rgHRa(Yagla & Stiegler, 20Q3jibration from the blast

LINR LI 3+ GAy3d GKNRAAK | aKALIQA Kdz f 3 GKS &az2dzyR 3ISyS)
surface, and the sound generated by launching an object underwater are other sources of imgudsive
non-impulsivesound 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 downrahgse

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 atdach.

Activity-based mitigations prescribaitigation zonesfor weapons firing noisesfplosiveand non-
explosive largealiber gunneryand for the impactocations of norexplosive ordnancésee the
Mitigation section of theNWTTSEIS/OEIS)o minimize or reduce potential effects on marine species,
the Navy andhe USCGuvill implementthe following geographic mitigatioto protect sensitive species
and ecosystemsasdescribed in theMitigation section of the SEIS/OEIS:

1 Inland Waters: The Nawndthe USCGuvill not conduct norexplosive live fire events (except firing
blank weaponsin the Puget Sound and Strait of Juan de Fuca Mitigation Area.

9 Offshore Arealn the Marine Species Coastal Mitigation Arsee Navy will not conduct nen
explosive missile training activiti@gthin 50 NM from shoreandwill not conduct norexplosive
large-caliber gunnery training activities and nemplosive bombing training activitiegthin 20 NM
from shore.In the Olympic Coast National Marine Sanctuary Mitigation Area, the Navy will not
conduct norexplosive bombing training activities.

1.3.6 EXPLOSIVES

Marine mammals, sea turtles, and fishes may be exposed to sound and energy from explosions
detonatedin the water, andnearthe water surfaceassociated with the Proposed Actiokctivities
using explosives would be conducted as described in, and at locations identified Rrpfiesed
Activitiesand Activity Descriptionsections of theNWTTSEIS/OEI€haracteristics, quantities, and net
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explosive weight (NEW) of explosives used during training and testing activities are provided in the
Explosive Stressagsction of the SEIS/OEIS.

1

1

Inland WatersNo explosives would be used in the Inland Waters except for a small number of
low NEWchargesduringMine Neutralizationg Explosive Ordnance Dispogain E3 [>0.52.5 Ib.
NEW]) and Limpet Mine Neutralizati@stem(bin EO [<0.1 Ib. NEW{}piningactivitiesat

Crescent Harbor EOD Training Range and Hood Canal EOD Trainin§gBapgeed to the

prior analysis, there is no change in the quantities of explosives proposed for use in the Inland
Waters.

OffshoreArea: All explosive uséuring trainingwould occurgreater than50 NM from shore
Most training activities with explosives would occur irR28%7. Explosive gunnery activitiesuld
also occur in areas outside of-¥87.Most of the explosives used in this portion of the Study
Area would be categorized as bin @5-10 Ib. NEW) or below used during gunnery training
exercisesA small number of large explosivgsns E9>100250 Ib. NEWand E1(0>250-5001b.
NEW) would be used duringMissile Exercise Aib-Surfaceand Bombing Exercise Aio-Surface
trainingactivities

Only two testing activities with explosives occur in the Offshore Arkeoustic and
Oceanographic Research (ONR) Etide Countermeasure and Neutralization TestiAgoustic
and Oceanographic Research (ONR) activities with expldbimssEl [0.2D.25 |b. NEW] and E3
[>0.52.5 Ib. NEW]aire new in this analysis amebuld occurgreater than50 NM from shore
Mine Countermeasure antesting activitiewith explosivegbin E4 [>2.5% Ib. NEW)]were
included in the prior analysiglthoughbin E7(>2060 lb. NEWexplosive were previously
analyzedor this activity they have been removed from the current Proposed Actidime
Countermeasurend Neutralization Testingctivitieswould typically occur in water depths
shallower than 1,000 ftat depthstypicallynear 300 ftMine Countermeasure and
NeutralizationTesting activities with explosives would ocgueater than12 NM from shore
exceptin the Quinault Range Sifeutside ofthe Olympic Coast National Marine Sanctuany
geographic mitigation areas that restrict the use of explogiwekerebin E4 would be used
greater than3 NM from shoreExplosive Mine Countermeasure and Neutralization Testing
would not occur south of the Oregon/California border.

There is an overall increase in the number of explosises! during trainingnd testingin the
Offshore Areaompared to the prior analysislowever, themostsubstantial increasisin the
smallestexplosivebin (E1 [0.10.25lb. NEW])Some bins wereemovedfrom the Proposed
Action (E2 [>0.28).5 Ib. NEWI]E7 [>2660 Ib.NEW], E8 [> 6Q00 Ib. NEW], and E11 [> 5660
Ib. NEW])while the number of proposed explosivesother binsdid not change (E4 [>25Ib.
NEW andE10 [>256500 Ib. NEW]) or decreased slightly (E3 [35%Ib. NEW] and E5 [&® |b.
NEW]) compared to the prior analysin B (>100250 Ib. NEWis the only bimot previously
analyzedand replaces théin E6(10-20 Ib. NEWinissiles previously proposed for Aurface
Missiles

Southeast AlaskaNo explosives are proposed 8outheast Alaska.

Activity-based mitigations prescribe mitigation zorem®undthe detonation or intendedmpact
locationsof explosivegsee theMitigation section of the SEIS/OEI®). minimize or reduce potential
effects on marine speciethe Navy andhe USCGuvill implement thefollowing geographic mitigations
to protect sensitive species and ecosystemsdescribedn the Mitigation section
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91 Inland Watersin the Puget Sound and Strait of Juan de Fuca Mitigation,AheaNavy and
USCG will not use explosives exagynting training at the Hood Canal E@finingRange and
Crescent Harbor EODainingRange

0 Atthe Hood Canal EODainingRange, explosives in bin E3 (>R.5 Ib. NEW) will not be
used during February, March, and April and will instead be replaced with bin EO (<0.1 Ib.
NEW).

0 Atthe Hood Canal EODainingRange, explosives bin E3 (>0.2.5 Ib. NEW) will be
avoided to the maximum extent practiodliring August, September, and Octoband bin
EO (<0.1 Ib. NEW) will be used instead unless mission requirements necessitate otherwise.

0 Atthe Crescent Harbor EQmainingRange, all explosive activitiesll occur at least 1,000
meters from the closest point of land.

9 Offshore AreaTheNavy andhe USCG®vill not conduct explosive training or testing activities
(except forMine Countermeasure andNeutralizationTesting) within 50 NM from shore in the
Marine Species Coastal Mitigation Ar&aeNavywill implement the followingnitigationsfor
Mine Countermeasurand Neutralization Testing

0 Within 20 NM from shorgthe Navywill conduct explosivéline Countermeasure and
NeutralizationTesting fom July 1 through September 80 the maximum extent practical
Outside of this period £6m October 1 through June 3@he Navywill only conduct a
maximum of oneexplosiveevent annuallyThis event is further limited to no more tharg2
explosives from bin E42.55 Ib. NEW)with cumulative limits of 8 explosives from bin E4
(>2.55 Ib. NEWbvera 7-year period.

0 Within 12 NM from shorén the Quinault Range Sitdhe Navywill use 50percentof bin E4
(>2.55 Ib. NEWgxplosivest a distancegreater than4.6 NM from shore.

0 ExplosiveMine Countermeasure andNeutralizationTesting will not be conducted in the
following areas: Olympic Coast National Marine Sanctuary Mitigation ($«e2around),
Juan de Fuca Eddy Marine Species Mitigation Arearround), Stonewall and Heceta
Banks Humpback Whale Mitigation Ar@aday 1 through November 30&and Point St.
George Humpback Whale Mitigation Ar@aly 1 through November 30)

Most explosive munitions used duritigiining andtesting activitiesvould 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, bamgpand missilexercisesThe types of activities with
detonations below the surface incluaeine warfareactivitiesand acoustic andceanographicesearch
testing activitiesIn the below quantitative analysis, effects on marine mammals, sea turtles, and fishes
are overestimated because explosions at or just above the water surface are modeled as underwater
explosions, with all energy assumed to remain in the water. Moshd@und energy from Hair

detonations athigher 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 MoODEL (NAEMO)

TheNavyAcousticsHfects Model (NAEMOyvas developed to conduct a comprehensive acoleffiects

analysis for use of sonars and exploshieghe marine environmentNAEMO processes are

comprehensively described in tii@uantitative Analysis TRAEMQCconsiders the physical environment,

including bathymetry, seafloor composition/sediment type, wind speed,arderwatersound speed

profiles, to estimate propagation losds.y RA @A Rdzl £ FyAYlFf&a NS NBLINBaSydSF
as dosimeters and record acoustic energy from all active underwater sources during a simulation of a
GNFAYAYy3 2N 0SaidAay3a S@Syiaod 9F OK | yAYl e®picaRS LI K OKI
depth pattern observed for each speci@$e propagation informatiois combined with data on the

locations, numbers, and types waining and testin@ctivities and marinspecieslensitiesto provide

estimated numbers of effectsn eachspecies ostock(marine mammals and sea turtles only) and

estimates ofrangesto-effect.

During any individual modeled eveetfects on individual animats are considered overfur periods
(i.e.,aneffectis counted under the highest ordeffect threshold exceeded in periods up to 24 hours

for each modeled event)rhe 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 beffected over a year. Some individuals coulddffectedmultiple times, while others

may not experience amgffects

NAEMO underwent several notable changes from the prior analysis that influence estimates of the
number of marine mammaland sea turtleshat could beaffected in eachraining and testingvent,
including:

1 Broadband sonar bins are split into one octave-buis, propagation calculations performed,
and then the energy in each ofeetave bin is summed at the receiver (i.e., animat). Broadband
sources were represented and modeled in previous analyses using ¢alg & 2 dzZNDS Q& OSy
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 gaegendingon
the overlap of source frequencies with the auditory range of the hearing grbhip.will
increase sound exposure level (SEA9edeffects (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
0 KS 3 NZ dzLJQui-offF NdvIpaieSdgridg the full broadband frequency spectra of the
signal, some previously discounted hearing groups are assesseffiefis from those sources.

1 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 equaiiertse same.
However, because of the slower decay time of the updated equation, there would be a slight
increase in modeled neauditory 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 surthosée.qg.,
that detonate at a surface target). These explosives are modeled at 0.1 m depth with no &fleasegyat the surface.

1-11



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

A newmethod to account for aimal avoidance of high neimpulsivereceivedevels was incorporated
into acoustic impact modelingvith marine mammal avoidance thresholds based on their sensitivity to
behavioral responsel hisnew method contrasts witthow animal avoidance was estimated in the prior
analysis (see th@uantitative Analysis TR).S. Department of the Navy, 2024§ome species that are
less sensitive to behavioral response (i.e., most odontocetes and mysticetedehs reduction in AINJ
due to avoidancén this analysis compared tbe prior analysis, leading to higher AINJ estimatetis
analysiqseeTable2-2). Additional details on the avoidance process are discussed in S@cidn
(Quantifying Effects on Hearipg
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2 EFFECTS ON MARINE MAMMALS FROM ACOUSTIC AND
EXPLOSIVE STRESSORS

This analysis is presented as follows:

1 Theeffectsthat would be expected due to each type of acoustic stressor and explosives used in
the Proposed Action are described in Secoh(Effects due to Each Acoustic Substressor and
Explosives

o Incidental takeas defined under the MMPaAnd incidental take of ESisted marine
mammalss anticipated due to the following substressors: soarad explosives

0 The following substressors are not anticipated to result in incidental thlemon-explosive
impulsive sourceyessel noise, aircraft noise, and weapons noise.

1 Theapproach tomodeling andquantifyingeffectsfor stressors that may cause injury, auditory
effects, or significant behavioral resposgbehavioral responses thataw rise to the level of
"harassment" under the MMPA for military readiness activliess summarized in Sectich2
(Quantifying Effects on Marine Mammals from Acoustic and Explosive Stressodeling to
estimateincidental take was conducted for sonars, the rexplosive impulsive source, and
explosives.

1 Theapproach to asessing the significance of responk®doth individuas and populationss
described iSection2.3 (Assessing Effects on Individuals and Populafions

1 Effecsonindividualspecieqstocks)n the Study Areaincluding predicted instances of harm or
harassment, are presented in Secti@d (Species Assessmeht$ables summarizing quantified
effectsdue to each substressor that correspondtie request fora Letter of Authorization unde
the MMPAare presented at the end of Secti@ (Species Assessmehts

1 Ranges to effects for each modeled stbessor are shown in Secti@®b (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 physi@odyehavior of those marine mammals.
Although it is known that sound is important for marine mammal communication, navigation, and
foraging(National Research Council, 2003, 20@5¢re are many unknowns in assess#figcts, such as
the potential interaction of different effects and the significance of responses by marine mammals to
sound exposurefNowacek et al., 2007; Southall et al., 2007; Southall et al., 20y other factors
besides just the received level of sound may affect an animal's reaction, such as the duration of the

2Perl6 U.S.C. 1362(18)(Bhy 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, breestiimg,fe
or sheltering, to a poinivhere such behavioral patterns are abandoned or significantly altered.
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soundproducing 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., ina semi
enclosed bay vs. open ocean), and proximity efamimal to the source of the sound.

Section 4Marine Mammal$ of the Acousticand ExplosivE&ffects Supporting InformatiorR
summarizesvhat is currently known about effectsn marine mammals from all acoustic substressors
and explosivesincuding effects on hearinlpss, masking, behavioral respongaisysiological (stress)
response, and injuryThosesectiors 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 Propogedion is described in Sectidn3.1(Sonar and Other
Transducerk Sonars have the potential @ffectmarine mammals by causiingaring lossmasking,
non-injuriousphysiologicatesponses (such as stressj) behavioral reactiond.ow (less than 1 kHz)
mid- (1¢10 kHz)and some high (1€100 kHz) frequency sonars are within the hearing range of all
marine mammals, though odontocetes hear poorly at low frequen@esFigure2-1). Additionally, very
high-frequency (109200 kHz) sonarsan only be heard bydontocetes.Seethe subsection titled
Hearingin Section 4{Marine Mammal$ of the Acousticand Explosiv&ffectsSupporting Information TR
for additional information.

Types of effects on marine mammals duestgoosure to sonars are summarized below. For each topic,
the reader is referred to the corresponding section of Aimusticand Explosiv&ffectsSupporting
Information TRor additionalinformation, includingrelevant citations and a more detailed synthesis of
the best available science.

Hearing LosdHearing lossor auditorythreshold shift,is related to the received levdtequency
composition,duty g/cle,and the duration of the exposur@roposed activities with more sound sources,
higheramplitudesound sources, or that transmit sonar for longer durations increase the likelihood of
auditory effects in marine mammalBor example, higlluty cycle hulimounted sonar isnore likely

than other sonars to resuih 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 beMiaen the frequency of best hearing is
the same as, or withinne octave above the aminant frequency of the sound source, there is a greater
potential for hearing loséseeFigure2-1). The recovery of hearing thresholdegins after an exposure.
Any hearing loss that is recoveridcalled temporary threshold shift (TT8hereas ay remaining
threshold shift after recovery is considerédNJincludingpermanent threshold sfii[PTS])See the
subsection titledHearing Loss and Auditory InjunySection 4AMarine Mammal$ of the Acousticand
ExplosiveeffectsSupporting Information TRr additional informationTTS and AlNdlie to sonarsare
estimatedusingcriteriadeveloped for marine mammal hearing grougosd modelingnethods described
belowin Sectior2.2 (Quantifying Effects on Marine Mammals from Acoustic and Explosive Stressors

Masking Maskingcan reduce the ranges over which marine mammals can detect biologically relevant
soundsin the presence of higlluty cycle sourced.owerduty cyclesonars have less ofraasking effect,

as the listener can detect signals of interest during the quiet periods between cyhkeseduction in

range over which marine mammals communicitkighly dependent on thé&requendes of the sonar

and biological signal of interests well as the source levels of thenar Highfrequency(10¢100 kHz)
sonars, including those typically used for mine hunting, navigation, and object detection, fall within the
best hearing and vocalization ranges of most marine mamrfalsse sources often have medium to

high duty cyclebut typically have lower source levelad higher directivityhan anti-submarine

2-2



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

warfaresonars 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 afrédmencies.
While highfrequency sonar has the potential to mask marine mammal vocalizations under certain
conditions, reduction in available communication space or ability to locate ptegsdikelybecause of
the smalér zone of effect.
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Notes: Composite audiograms for eachwiater marine mammal hearing group-potted 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 otpleocidrmarine carnivores in

water (OCW), andrenians (SI, absent from NWTT Study A(se¢ Sectio2.2.1[Quantifying Effects on Hearif)gOverlap

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
exampe, 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.

Figure2-1: SonarSource Frequency Overlap with Marine Mammal Hearing
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Masking effects of sonar are typicalignsientfor mosthull-mounted sonarsas they are mobileand
masking is reduced as the spatial separation between the maskksignal of interest increaseblost
anti-submarine warfarectivities are geographically dispersede usedntermittently, andhave a

duration ofonly a few hoursThese sonartypically havdower duty cyclesinda narrow frequency band
(typically less than onthird octave). These factors reduce the likelihood of masking due to sonar used
in anti-submarine warfarectivities.Some of these activities useid-frequencyhull-mounted high duty

cycle sonar¢MF1C}Yhat increase the potential for auditory effects and maskidgerall, theproposed

use of MF1C is lo{l5 hours)relative to theproposeduse ofMF1(247hours) under the maximum

proposed annuahours In some cases, mammals can compensate for masking by changing their calling
behaviors or moving away from the source.

Forlarge mysticeteén the very low frequency (VLF) hearing graupe estimatedrange of best hearing

is estimated between 0.1 and 10 kHz, which overlaps with &g midfrequency sonar sourceand

their vocalizations are below 1 kHz which overlaps withHiguency sources. Anpaskingeffects

from mid-frequencysonars would be less likely taterfere with communicationthan masking fromow-
frequency sonard-orthe other mysticetesn thelow frequency (LF) hearing groujhe estimatedrange

of best hearing and vocalizations is between 1 and 30 kHz, which overlaps withnehidighfrequency
sonar sourcedMaskingfrom highfrequency sonar sources would be less likely to affect communication
for these mysticeteshan midfrequency sonars.

Odontocetes that use echolocation tmnt may experience maskirgf the echoesieeded tofind their
preywhen foragingnearhigh-frequencyandvery highfrequencysonar sourcesCommunication
sounds such as whistlegould also be masked logid- to high-frequencysources Thiseffect is likely to
be temporary irthe OffshoreArea where these sources operate most oftétowever, when sonars
operate in nearshore areasich as homeports with a high level of anthropogenic actithity,
opportunities for odontocetes taletect andinterpret biologicallyrelevant sounds may beeduced.
Odontocetesin the very high-frequency(VHFhearinggroupmay experience masking of echolocation
and communication calls from clogeoximity very high-frequencysources, but these effects are likely
to be transient and temporary.

Pinnipeds may also experience masking due te bovd mid frequency sources because their
communication calls range from approximately §.30 kHz. Some species of pinnipeds communicate
primarily in air and would not experience masking due to sonar.

See thesubsection titledMaskingin Section 4Marine Mammal3 of the Acousticand Explosiv&ffects
Supporting Information Tfr additional information.

Physiological response (str¢sBhysiological stress is an adaptive process that helps an animal cope with
changing conditiondMarine mammalgould experiencea physiological change in heart rate, stress
hormones,or immune sygem due tosoundexposure Currently, the sound characteristics that correlate

with physiologicatesponses in marine mammals are poorly understood, as are the ultimate
consequences of these changBgcause 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 assutodae associated with a stress responSee the
subsection titledPhysiological ResponseSection 4Marine Mammal$ of the Acousticand Explosive
EffectsSupporting Information TRr additional information.

Behavioratesponse Marine mammals only behaviorally respond to sounds theyhesaror otherwise
perceive Marine mammat may react in several ways depending onghand? characteristics, their
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experience with the sound source, and whether they ma@eling breeding or feeding. Behavioral

responsesnay include alertingerminatingfeeding dives and surfacing, diving, or swimming away.

Marine mammai Q NBF OG A2y (2 a2yl NI OFy @I NB SigdfiaRt 2y GKS
behavioral responses to sondftsehavioral responses that may rise to the level of "harassment" under

the MMPA for military readiness activitiese estimated using criteria developed for marine mammal

behavioral groups and modeling methods described below in Se2t(Quantifying Effects on Marine

Mammals from Acoustic and Explosive Stregsérgeneral description of theensitivity to behavioral

disturbance due to sonar among marine mammal grogps follows:

1 Mysticetes are the least behaviorally sensitive gradgsticete responses seem to be highly
mediated by behavioral state and contextual factdviysticeteshave been observed tmanewer
aroundsound sources placed their migrationpath and to continuefeeding when exposed to
sonar.Observed esponsesiavegenerallybeenbrief and of low to moderate severitffhe
smalkestmysticete, the minke whale, has shoiwhe mostsustained responsesf the mysticetes

1 A wide range obdontoceteresponses to sonar have been observearge odontocetes such as
sperm whaleskiller whalesand pilot whales have bearbserved tatlemporarilyceasenatural
behavios such as feedingnd divingand avoid the sonaiThese same behavioral responses have
been observed ismaller odontocete$ike delphinids both in captivity and in the fieldyowever,
delphinidsappear to be less sensitive to sound amthropogeniaisturbance than other
odontocetecetacears, and in some cases may approagssels using active sonar to boide.

1 Beaked whales anmore sensitive to disturbance than other cetaceans. Wagmosed to sonar or
other active acoustic sourcetheyare more likely todiscontinue feeding dives and avoid the area.
Although thereis not a permanentinstrumentedanti-submarine warfarégrainingrangein the
NWTTStudy Arearesponses obeaked whales have been carefully studeedother Navy
instrumentedranges In areas whereanti-submarine warfareraining exercise occur with some
regularity, beaked whales leave the atmat return within a few days after the event ends
areas where beaked whales are unlikely to regularly encounter naval sonar activity, beaked whales
may bedisplaced for longer periods of tim8ignificant behaviorakactionsto sonar ardikelyto
occurwhenbeaked whales are exposed within a few tens of kilometers, especially for prolonged
periods (a few hours or moreAvoidancdikely decreassthe potential forhearing loss for these
speciesPopulation levels of beaked whales and other odontocetes on Navy fixed ranges that have
been operating for decades appear to be stable.

I Harbor prpoises are small odontocetes that are sensitive to anthropogenic activity and avoid
anthropogenic sound sources at low received levels. Behavioral reactions are moréolikkgse
animalsthan with most other odontoceteBased on the best available sciencetlior porpoise
have been placed in the Sensitive Species behavioral grdgh £ S (1 K S Sslinfthe Qa LJ2 N1J2 A
Odontocete behavioral group (for more details please refer toAbeusticand Explosiv&ffects
Supporting Information TR

1 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 dmeawimming away, diving, or
hauling out.
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9 There is no research on Mustelice., seaotter) responses to sonafzenerabehavioal trends
were found ina few studief sea otterexposure of underwater noisewhichincluded increased
behavioral responsgi.e.,decreased number of dives and increased latency to foraging attempts)
to increasingsound leved. It is possiblethat sea otters would show similar reactions to sonar
exposures as pinnipeds, howewvbe underwaterhearingof ottersis less sensitive compared to
pinnipeds. Additionally, sea otters spembst2 ¥ G KSANJ GAYS 6AGK GKSANI KSI
surfaceandwould therefore be less exposed tmderwatersonar than any other species group.

See thesubsection titledBehavioral Reactiona Section 4Marine Mammal3 of the Acousticand
ExplosiveeffectsSupporting Information TRr 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 midfrequency sonar has been associated with atypical mass strandings of beaked
whales(Bernaldo de Quirés et al., 2019; D'Amico et al., 20B®g 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 fdor in an atypical mass stranding since 2006. Other high severity responses have not been
observed during observations of actual training or testing activiies.example,hle correlation

between sonar use and beaked whale strandings inMlagiana Islandraining andTesting (MITTptudy
Area has beeimvestigated(Simonis et al., 2020frurther 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 in¢idiawisifo,

2024) The Navy does not anticipate that marine mammal strandings or mortality will result from the
operation of sonar duringraining and testingctivities in theNWTT &idy Area, therefore the Navy is

not requesting incidental takfor this unlikely eventThrough 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 strandiSge thesubsection titledStrandingin Section 4
(Marine Mammal$ of the Acousticand ExplosivE&ffectsSupporting Information TRr additional
information.

Activity-based mitigatiorfor acoustic stressorseeMitigation) includestrained Lookoutghat observe
defined mitigation zons for marine mammals and indicators that marine mammals may be preEeat.
mitigation zones encompass the rangesdidJor all marine mammalfor all sonarsncluding the ship
hull-mounted sonars MEIMF1C and MF1Ksee Sectio2.5.1[Rangedo Effects for Sonar and Other
Transducerkfor more information) Readersnmayrefer to Sectionl.3.1(Sonar and Other Transducgrs
for more details on mitigatioffior specific active sonar sources.

Because sonar may result in the incidental take of marine mammals (audffeots and significant
behavioral responses), soneifects are modeledisingthe methods presented in Secti@?2
(Quantifying Effects on Marine Mammals from Acoustic and Explosive Stre&ftess on each marine
mammal stock aréiscussed anduantified below in Sectiof.4 (Species Assessmehts

2.1.2 EFFECTS FROM THE NON-EXPLOSIVE IMPULSIVE SOURCE

The use of the noexplosive impulsive source under the Propogetion is described in Sectidn3.2

(Non-Explosive Impulsive Soujcdlon-explosive impulsive sour@munds are within the hearing range
of all marine mammals. Potentiaffects fromnon-explosive impulsive soursecould include temporary
hearing loss, masking, behavioral reactions, and physiological responses (Htedsm)ld 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.Testingactivities, in contrast, use @mallersinglenon-explosive impulsive sourae/er a much
shorter period and a limited area

Types of effects on marine mammals due to exposulienfmulsive soundare summarized below. For
each topic, the reader is referred to the corresponding section oftbe@usticand Explosiv&ffects
Supporting Information Tfr additional information, including relevant citations and a more detailed
synthesis of the best available science.

Hearing lossAll marine mammals are susceptible to auditory effects from impulsive sounds such as
those fromthe non-explosive impulsive sourcalthough the ranges to auditory effects aleort See

the subsection titledHearing Loss and Auditory InjunySection 4Nlarine Mammal3 of the Acoustic

and Explosiv&ffectsSupporting Information Tfr additional informationTTS and AINJ duettee non-
explosive impulsive sour@e estimated using criteria developed for marine mammal hearing groups
and modeling methods described below in Secdx(Quantifying Effects on Marine Mammals from
Acoustic and Explosive StresgoRRanges to auditory effects for marine mammals exposetdmon-
explosive impulsive sour@e in Sectior2.5.2(Ranges to Effecfer the Non-Explosive Impulsive
Sourcg. When usinghe non-explosive impulsive sourcé&rained Lookouts observe defined mitigation
zones for marine mammals and indicators that marine mammals may be preseMlifsgegtion). The
mitigation zones encompass the ranges to auditory injury for all marine mammals.

Masking If marine mammals are exposed to sounds friima non-explosive impulsive sourcthey may
experience masking and could potentially react with shertn behavioral reactions and physiological
responsea. See thesubsection tittedMaskingin Section 4Nlarine Mammal$ of the Acousticand
ExplosiveEffectsSupporting Information TfRr additional informationDue to the low duration of an
individual norexplosive impulsive source shot, approximately$etond, and the low duty cycle of
sequential shots, the potential for masking from rexplosive impulsive sources would be low.

Behavioral response and physiological response (streffecs 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
surfae 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 rattw 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 feedingliving and vocal behavior, habitat displacement, or showing no response Ht all
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.

Effect from air guns have not been studied in manynipedspecies, 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 responBamipeds 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 r§§miriball 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 thesubsection titledBehavioral Reactiorend subsection titledmpulsive Noisen Section 4larine
Mammalg of the Acousticand Explosiv&ffectsSupporting Information Tfr additional information,
including a summary of best available science and supporting citations for resporisgaitsive noise
by each of the behavioral groups listed above

Modeling predicted no effects10 auditory effectsnor significant behavioral responses) due to the non
explosive impulsive source using the methods presented in Sezid@uantifying Effects on Marine
Mammals from Acoustic and Explosive Stregstedeling predicted o effects o auditory effectsnor
significant behavioral responsgedue to the norexplosive impulsive soureaesingthe methods

presented in Sectio.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 SAcB@(Vessel NoiseProposed military
vessel transits would comprise a small portion of overall vessel tiaffie NWTT Study Arebess than
one percent of vessel traffio the northwest region is attributable tthe U.S. Navy and tH8SCGas
shown inthe subsection titledAnthropogenic Noisand subsection titled/esseNoisein Sectior?
(Acoustic Habitgtof the Acousticand Explosiv&ffectsSupporting Information TR

Marine mammal reactions to vessel noise associated thighProposed Actioare likely to be minor

and shortterm behavioral response¥essel noisender this Proposed Action igilikely toresult 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 ortemy consequences for

individuals, species, or stocksheNavy andhe USC®vill implement mitigation for vessel movement to
avoid the potential for marine mammal vessel strikes, as discussed Mitlgation section. The

mitigation for vessel movements (i.e., maneuvering to maintain a specified distance from a marine
mammal) will also help the Naand the USC@void or reduce potentiaffects from vessel noise on
marine mammals.

Types of effects on marine mammals due to exposure to vessel noise are summarizedhelosader
is referred to theAcousticand Explosiv&ffectsSupporting Information T#r additional information,
including relevant citations and a more detailed synthesis of the best available science.

Hearing lossNoise from vessels generally lacks the amplitude and duration to cause any hearing loss in
marine mammals under realistic conditiohsrge essel noisés predominantlylow-frequency {ensto
hundredsof Hertz),while smalkr vesselsend to havemore predominanfrequencies in the mid

frequency rangeAlthough ambient noise would be temporarily elevatedtransiting vesseldearing

loss under these conditions is not anticipated.

Masking Broadband essel noise could lead to shadrm maskingas the vessel passby within a few
hundred meterdf the level of vessel noise is abowsound of interes{e.g., sounds of prey, predators,

or conspecificsand 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 dBuEalin the band between 10 Hz and 10 kHz

due to a combination of natural (e.g., wind) and anthropogenic soutdask, 1983)while inshore

noise levels, especially around busy ports, can exceed 120 dpRa(deeAcoustic Habitgt This

Fylrfeara laadzySa GKIG Fye &az2dzyR GKIG Aa o02@0S Yo,
may potentially cause masking. However, the degree of masking increases with increasing noise level,

noise that is just detectable over ambiept/kls is unlikely to cause any substantial masking.

Masking by passing ships or other sound sources transitin§tilndy Areaffshorewould beshort-term
andintermittent, and therefore unlikely to result in any substantial costs or consequences to individual
animals or populationdBecause ship noise tends to be lnequency and broadbandt 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 uPa at 1 m. Therefore, in the open ocean, noise from honcombatant 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 815 knots. Actual acoustic signatures audirce levels of combatant ships and
submarines are classified; however, th@pduce lower sound levethan most other motorized ships.

Still, these surface combatants and submarines are likely to be detectable by marine mammals over
opertocean ambient noise levels at distances of up to a few kilometers, which could cause masking for a
few minutes as the \a&sel passes by. Other Navy shigSCG shipand small vesselsroducehigher

source levels, like equivalently sized commercial ships and private vddeelever 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

O2dzt R NBRdAzOS 'y | yAYIl f Q&ocidlizeAabold prédatdr® or Ravigale. LINB & > T A
noisier inshore areas, vessel noise may be detectable above aniietgfor only several hundred
meters.However, Naviand USC@essels make up a very small percentage of the owezaBekraffic,

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

and recreational vesselshoreline developmentand industrialization.

See the section titledlaskingand the subsection titletasking by Vessel NoigeSection 4Nlarine
Mammals)of the Acousticand Explosiv&ffects Supporting Information Té&t additional information,
including a summary of best available science and supporting citattesant tomasking due to vessel
noise.

Behavioral response and physiological response (stréssgel noise has the potential to disturb marine
mammals and elicit an alerting, avoidance, or other behavioral readdbysiologicatressresponses

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 aééigjtany responses by marine mammals to vessels
and associated noise are unlikely to be significhtdst studies have reported that marine mammals

react to vessel sounds and traffic with shéetm interruption of feeding, resting, or social interactions
(Magalhaes et al., 2002; Richardson et al., 1995; Watkins, 198f)e 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 vess@Vatkins, 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 thahlay a role in prompting reactions from animals.

Based on studies akeveralspecies, 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 individualBinnipeddata largely indicates tolerance of vessel approaches, especially
for animals in the waterOdontocetescould 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 vebselsxample, species

within Kogiaand beaked whales have been obsertedvoidvesselsvhile delphinidsapproach vessels

to bow ride

See thesubsection titledBehavioral Reactiorend thesubrsubsection titledvessel Disturbanda

Section 4 arine Mammalspf the Acousticand Explosiv&ffects Supporting Information Tét

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 Sett#A(Aircraft Nois¢. 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 expoio most individuals ovenultiple days is unlikely.
Animals could be subjected to multiple overflights per daying certain activitieshowever fixed-wing
aircraft would pass quickly overhead, typically at altitudes above 3,000 ft. (around 9Most)fixed

wing aircraft and rotarywing aircraft activities are transient in nature, although rotaryng aircraft

could also hover over the watet low altitudesfor extended periods (5 to 15 minute$)aytime and
nighttime activities involving rotarwing aircraft may occur for extended periods of time, typically 1 to 3
hours in some area&ffecs fromtraining and testingctivities would be highly localized and
concentrated in space and duratioMarine mammals at or near the surface when an aircraft flies
overhead at low altitude may startle, divert their attentibmthe aircraft, or avoid the immediate area

by swimming away or diving. No more than shi@tm behavioralreactions are likelyAircraft 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 activit@isr(ption of natural behavioral

patterns to a point where they are abandoned or significantly alterédy responses are unlikely to

result in substantial costs or losigrm 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 thé\cousticand Explosiv&ffectsSupporting Information T#r additional
information, including relevant citations and a more detailed synthesis of the best available science.

Hearing lossSound 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 andvhile rotary-wing aircraft may hover at lower altitudes for longer duratioihsyould still
be for relatively brief periods.

Masking Potentialeffects from aircraft noiséncludemasking of other biologically relevant soundse
duration of masking due to hovering rotawing aircraft would be limited to the duration of hovering
events(5 to 15 min)
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Behavioral and physiological response (streBs¢f behavioral and physiological response reactions as
aircraft passoverheadcould occur Takeoffs and landings from vessels could startle marine mammals;
however, these events only producevvater noise at any given location for a brief period as the aircraft
climbs to cruising altitude. Some sonic booms from aircraft could also startleemaammals, but

these events are transientypically happen at high altitudeand happen infrequently at any given
location within the Study Are®ased on the short duration of potential exposure to aircraft noise,
behavioral and physiologicsiressresponses are unlikely to be significani.onger activity durations and
periods of time where rotaryving 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 stace while an aircraft hovers directly overhead would be low.-atiitude

flights of rotarywing aircraft during some activities, often under 100 ft. (around 30 m), may elicit a
somewhat stronger behavioral response due to the proximity to marine mamuhalslowerair speed
and therefore longer exposure duration, and the downdraft created by the raflakyy’ 3 | A NONI T4 Q&
Marine mammals would likely avoid the area under the rotargg aircraft. Many of the observations

of marine mammal reactionareto aircraft flown for whalewatching 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 Eo@img 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 perioddilitary aircraft would not follow marine mammals. In
contrast to whalewatching excursions or research efforts, overflights would not result in prolonged
exposure of marine mammals to overhead noise or encroachment.

See thesubsection titledBehavioral Reactiorend thesub-subsection titledAircraft Disturbancen

Section 4 arine Mammalspf the Acousticand ExplosivE&ffects Supporting Information Tét

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

2.1.5 EFFECTS FROM WEAPONS NOISE

Weapons Noise under the Proposed Action is described in SdcB8dB(Weapons NoisgMarine

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. Noisequoed due to explosions in the water, at the water surface,

and just above the water surface is discussed separately from weapons n&esgion 2.1.6(Effects

from Explosives Marine mammal reactions to weapons noise associated with the Proposed Action are
likely to be minor and shotterm behavioral response$Veapons noise under this Proposed Action is
unlikely to result irbehavioral responses that may rise to the level of "harassment" under the MMPA for
military readiness activitiegl{sruption of natural behavioral patterns to a point where they are
abandoned or significantly altergd

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 theousticand Explosiv&ffectsSupporting

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

Hearing Losstheunderwaterpeak pressuresaused by large gunnery blagidbove the water,)
described in Sectioh.3.5(Weapons Noisgwould not exceed the thresholds for TTS or ADtber
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weapors, such as mediumr small caliber gunneryyould not be expected to producgoundlevels 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 thesulbsection titledMaskingand thesub-subsection titledviasking byympulsive Sound
Sourcesn Section 4Nlarine Mammalspf the Acousticand Explosiv&ffects Supporting Information TR
for additional information, including a summary of best available science and supporting citations.

Behavioral responsé\nimals at the surface of the water, in a narrow footprint under a weapons
trajectory, could be exposed twise fromnaval gunfire missile, and targets launched by shifsome
objects, such as certain naxplosive practice munitions, could impact the water with great fobuge

to the shortterm, transient nature othis noise, animals are unlikely to be exposed multiple times

within a short periodReactions 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 sound8ehavioral reactions would likely be shéetm, such abrief startle
responsesand are unlikely to lead to substantial costs or ltegn consequences for individuals,

species, or stock§ee thesubsection titledBehavioral Reactiorend sub-subsection titledmpulsive

Noisein Section 4Nlarine Mammal$ of the Acousticand Explosiv&ffectsSupporting 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 SécBi@g{Explosivels Explosions
produceloud, impulsive, broadbanslounds that are within the hearing range of all marine mammals.
Potentialeffects from explosive energy and sound includertality, non-auditory injury, behavioral
reactions physiologicabtressresponse masking, and hearing lo#ss discussed in thiditigation

section, theNavy andhe USC®vill 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 irMitigation 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 Aweusticand Explosiv&ffects

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

Directinjury and mortality Therapid, high magnitudepressure changesreated byexplosivesankill or
injure marine mammalsSusceptibility to injuris estimated using data on terrestrial animals exposed to
explosivesSee thesubsection titledDirectInjuryin Section 4 Marine Mammal$ of the Acousticand
ExplosiveeffectsSupporting Information TRr additional informationThere is only one instance of
observedmarine mammakmortalities associated wlit explosives used duriratrainingactivity.

Information on this incidentwhich occurreaff the coast of California in 2011 ,dksoprovided in the
Acousticand Explosiv&ffectsSupporting Information TR

Hearingloss Exposure to an explosion may cause AINJ odii@ $ high intensity, broadband sounds
with high peak pressure3here is limited information on hearing loss duestglosivesalthough there
are datafrom other impulsive source$ee thesubsectiontitled Hearing Loss and Auditory Injuny
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Section 4arine Mammal$ of the Acousticand Explosiv&ffectsSupporting Information Tfr
additional information.

Masking Potential masking fromnexplosive sounds aweapon noise is likely similar to masking studied
for other impulsive sounds, such as air guns orghiteing.Becauseexplosiveperiods are so brief, any
effects would be limited. See thsulsectiontitled Maskingin Section 4 Karine Mammal$ of the
Acousticand Explosiv&ffectsSupporting Information TRr additional information.

Behavioraresponseand physiological respongstress) If marine mammals are exposed to impulsive
sounds such ahose from explosivepotential behavioral reactions could includéerting, startling,
breaking off feeding dives and surfacing, diving, swimming away, changing vocadjzatisimowing no
response at all. Because noise from most activities using explosslesridgerm andintermittent, and
because detonations usually occur within a small area, behavioral reactions from marine mammals are
likely to be shorterm and low to moderate severity. Physiologisakssresponse could occumn

conjunction with shorterm behavioral response$ee thesubsections titledPhysiologicaResponsand
BehavioraReactionsn Section 4Nlarine Mammal$ of the Acousticand Explosiv&ffectsSupporting
Information TRor additional information.

Because irwater explosives may result in the incidental take of marine mammals (mo#taliy+

auditory injury, auditory effects, and significant behavioral responses), expleffaats are modeled

per the methods presented iSection2.2 (Quantifying Effects on Marine Mammals from Acoustic and
Explosive StressarEffecs on each marine mammal stock are quantified below in Segtib(Species
AssessmenjsEffectranges for marine mammals exposed to explosive sound and energy are shown in
Section2.5.2(Ranges to Effects for tidon-Explosive Impulsive Soudcand Sectior2.5.3(Ranges to
Effects for Explosives

2.2 QUANTIFYING EFFECTS ON MARINE MAMMALS FROM ACOUSTIC AND
EXPLOSIVE STRESSORS

The following section provides an overviewkely components of thenethods usedn this analysiso
estimate the numbeand types of acoustic and explosigects on marine mammalsTheQuantitative
Analysis TRCriteria and Thresholds TR, Densityaiid DiveProfileTRdetail the quantitative process
andshow specific datinputs to themodels.Effecs are modeled usingMAEMQas previously discussed
in Sectionl.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 totraining and testingactivities in theStudy AreaThey incorporate newbestavailable

science since the release of NMFS guidance for assessing the effects of sound on marine mammal
hearing(National Marine Fisheries Service, 20a8) since the publication of recommendations by the
expert panel on marine mammal auditory crite(Bouthall et al., 2019)

The best way to illustrate frequendependent susceptibility to auditory effects is an exposure
function. For each marine mammia¢aringgroup, exposure functions for TTS and AfMdviously
called PT8ut now called AINJ tdarify that this is inclusive of neural injyimcorporate both the shape

3 No mortalitiesdue to explosiveare predicted for any marine mammal species or stodkisProposedAction.
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updated exposure functions and the exposure functions used in the prior analysi$eats (Phasdll)

are comparedin Figure2-2 and Figure2-3. While koth figures includeexposure functions for sirenians,

these species are not present in tNeVTTStudy AreaExposure functions for neimpulsive sounds are
Figure2-2. Impulsive soundare analyzed usingvo criteria: SEland peak pressurekigure2-3 shows

the exposurefunctions forthe SEthased criteriaand Table2-1 shows the peak pressuriteria used for
impulsive sounds.

The auditory criteria and thresholds (described in @riteria and Thresholds Jléhderwent several
notable changes from the prior analysis that influence estimates of the number of marine mammals that
could beaffectedin each training or testing event.

1 The mysticetes have been split from amearinggroup (the low frequency cetaceans, LF) into
two hearing groug: the LFifcludingminke, humpback, grayy A O.S & FhSYQaNan® &
seiwhaleg and the very low frequency cetaceaVd_Fincludingblue, fin, right, and bowhead
whales). While the VUkearinggroup retains similar susceptibility to auditory effects as the
prior analysis, the new Lltearing groups predicted to bemore susceptible to effects at
higher frequencies ankksssusceptibleo effects at lower frequencies. Consequently, for LF
speciesestimatedauditory effects due to sources at frequencies above 10 kHz are
substantially higher than in prior analysis of the same activities.

9 Thehearinggrouppreviously called the miftequency cetaceans (MF) is now called the high
frequency cetaceans (HF). All species previously in the MF cetheadnggroup(most
odontocetes)are now in the HF cetacedmaringgroup, and there is no MF cetacean
exposure function. In the future, there may be sufficient data to suppplittingthe current
HF cetaceahearinggroupinto MF and HRearinggroups, with certain larger odontocetes
(sperm, beaked, and killer whales) in the N#aringgroup. The HF cetaceans gueedicted to
be much more susceptible to auditory effects at low and +fnguencies thampreviously
analyzed Consequently, thestimatedauditory effects due to sources under 10 kHz,
including MF1 hulimounted sonar and other anubmarine warfare sonars, are substantially
higher for thishearinggroupthan in prior analyses of the same activities.

1 Thehearinggrouppreviously called the high frequency cetaceans (HF) is now called the very
high frequency cetaceans (VHF). THaaringgroup, which include¥ogiawhales harbor
L2 N1LJ2 A 4 Sa | y Rismediétddt Be lesIuddelibleitdadditory effects at high
frequencies (above 10 kHz) thareviously analyzedConsequentlyestimatedeffects on this
group from high frequency sourcase slightly lower than prior analyses of the same
activities.

1 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. Conseguestimated auditory
effects for PCW and OCW are higher than in prior analyses of the same activities.
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Note: Hearinggroups 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 amohqthecid marine
carnivores in water and in air (OCW and OCA), and sirenianSI(&i¢. not inthe NWTTStudy AreaBlacksolid linest PhasdV

(4) TTS exposure functionSraysolid linest Phasdll 3) TTS exposure functiorBlackdashed lines PhasdV @) AINJ exposure
functions.Graydashed lines Phasdll ) AINJ exposure functions. Figure taken frons. Department of the Navy (2025)

Figure2-2: Marine Mammal TTS and AINJ Exposure Functions for Sonars and Other Non
ImpulsiveSources
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exposure functions. Thin dashed limes*hasdll 3) AINJ exposure functionbigure taken fromJ.S. Department of the Navy

(2025)

Figure2-3: Marine Mammal TTS and AINJ Exposure Functions for Impulsive Sources
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Table2-1: Peak SPIhresholdsfor Auditory Effectson Marine Mammals fromimpulsive

Sources
Hearing TTS AINJ Change
Group Phasdll | PhaselV | Phasdll PhaseV
VLF & LF 213 216 219 222 +3
HF 224 224 230 230 0
VHF 196 196 202 202 0
OoCwW 226 224 232 230 -2
PCW 212 217 218 223 +5

Note: values are unweightgueakpressuresndBre 1> t | dzy R SI¥E
very low frequency cetacean, LF = low frequency cetacean, HF = high
frequency cetacean, VHF = very high frequency cetacean.

The instances of Allpdedicted byNAEMGQare not reduced to account factivity-based mitigatiorin
this analysis, unlike prior analys&ection2.3.3(Potential Opportunities to Mitigate Auditory and Non
Auditory Injury discusses the potential opportunities to mitigateodeledauditory effects from sonar
and explosions.

NAEMCQCestimates the reduction in cumulati&Eldue to marine mammal avoidance of higiceive

level sonar exposurefitiation 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 availafilee estimated cumulativBELincluding any reductions due

to avoidance (if initiated), is compared to the thresholds for AINJ and TTS to assess afigitisy|f

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 theDdontocete behavioral group would not avoid most events but would stay in the
vicinity to engage in bowiding or other behaviors near platforms (i.e., the cumulaBElis not

reduced through avoidance). A detailed explanation of the new avoidance model and the species
avoidance factors are in tH@uantitative Analysis TR).S. Department of the Navy, 2024b)

The ability to reduce cumulativ@Eldepends on susceptibility to auditory effects, sensitivity to
behavioral disturbance, and characteristics of the sonar sqimckiding duty cycle, source level, and
frequency Table2-2 showsthe range inpercentage reduction of AlNllie to avoidancdor each hearing
groupandbehavioral grouppased upon avoidance results for each species within each groupcaoss
allmodeledsonaractivity categoriesn this analysis

The reduction in AINJ due to avoidance differs across actaiegorieand between auditory and
behavioral groupdt also depends othe geographicverlapof each speciewith different activities.
Most predictedAINJ ilN\WTTare attributable toactivitieswith sonars used in anrSubmarine warfare
Reduction in AINJ due to avoidarfoe these activities can be lower becausfethe high source levels
and thus high received levelsf sonars used in argubmarine warfare. On the other hanthany of the
sources used iAcoustic & 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 modeli@goupsthat arerelatively less sensitive to
behavioraldisturbance compared teusceptibilityof auditory effects are less likely to avaidNJ
particularly the Mysticete behavioral groupVithin the Odontocete behavioral grouthe VHF
cetaceans arenore susceptible t@auditory effectsattributable to mid-frequency antisubmarine

warfare sonarghan the HF cetacearand arethereforeless likely to avoid AINThe Sensitive Species
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behavioral grou@nd the Pinniped behavioral grogpe relatively moresusceptibleo behavioral
disturbance compared to auditory effectso these speciesould likely avoidmost exposures that could
causeAINJThe reduction in AINJ for most groups is less tissumed imprior analyse$for most
speciesEven without avoidance, no auditory injuries were predicted for beaked whales (Sensitive
behavioral group/ HEetacean).

Table2-2: Reduction in AINJ due tAvoiding Sonarsn the Navy Acoustic Effects Modbly

Activity Category
S G Activity Category S voded
Anti-Submarine Warfare 19%
Mine Warfare 0%
Other Testing Activities 25%
MYST / LF Other Training Activities 6%
Unmanned Systems 39%
Vessel Evaluation 83%
Acoustic & Oceanograph8cience & Technology 0%
Anti-Submarine Warfare 38%
Mine Warfare No AINJ
Other Testing Activities 50%
MYST / VLF Other Training Activities 100%
Unmanned Systems No AINJ
Vessel Evaluation 50%
Acoustic & OceanographBcience & Technology 0%
Anti-Submarine Warfare 71%
Mine Warfare 0%
Other Testing Activities 69%
ODONT / HF Other Training Activities 55%
Unmanned Systems 97%
Vessel Evaluation 94%
Acoustic & OceanographBrience & Technology 6%
Anti-Submarine Warfare 49%
Mine Warfare 55%
Other Testing Activities 19%
ODONT / VHF Other Training Activities 79%
Unmanned Systems 20%
Vessel Evaluation 69%
Acoustic & OceanographB8rience & Technology 3%
Anti-Submarine Warfare 92%
Mine Warfare 100%
Other Testing Activities 97%
PINN/OT Other Training Activities 75%
Unmanned Systems 99%
Vessel Evaluation 100%
Acoustic & OceanographB8cience & Technology 55%

4In prior analyses, the reduction in AINJ due to avoidance was calculated outddeEdOby applying a common reduction
factor based on spreading loss from a huathunted sonar and assuming that all nearby animals would avoid the sound source
(U.S. Department of the Navy, 2024Bhis resulted in reducing moStAEMGpredicted AINJ to TTS.
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S G Activity Category P voided

Anti-Submarine Warfare 2%
Mine Warfare 98%
Other Testing Activities 82%

PINN / PW Other Training Activities 7%
Unmanned Systems 96%
Vessel Evaluation 97%
Acoustic & OceanographB8rience & Technology 31%
Anti-Submarine Warfare No AINJ
Mine Warfare No AINJ
Other Testing Activities No AINJ

SENS / HF Other Training Activities No AINJ
Unmanned Systems No AINJ
Vessel Evaluation No AINJ
Acoustic & OceanographBcience & Technology No AINJ
Anti-Submarine Warfare 49%
Mine Warfare 98%
Other Testing Activities 81%

SENS / VHF Other Training Activities 98%
Unmanned Systems 81%
Vessel Evaluation 98%
Acoustic & Oceanograph8cience & Technology 2%

version.20260429

FHG = Functional Hearing GroM¥ ST= Mysticete, ODONT = Odontoce®:ENS: Sensitive specie¥]F = very low frequency
cetacean, LF = low frequency cetacean, HF = high frequency cetacean, VHF = very high frequency cetacean, PW = P
Water, OT = OtariidNO AlNdnheans that no auditory injirs were predicted in the modeling without avoidanteerefore, a
percent AINJ avoided value is not provided.

Recovery from TT&ter a sound exposuris notquantified in this analysis (s&ection 4[Marine
Mammalg of the Acousticand Explosiv&ffectsSupporting Information TIRSmall amounts of TTS (a few
dB) typically begin to recovéollowing the cessation afound exposure and may fully recover in
minutes, while larger amounts of TT&juirelonger to recoverMost TTSully recovers within 24 hours,
but larger shifts could take days fally recover In NAEMOQintermittent sound exposures arsummed
in terms of cumulative SkElver the length of the event up to 24 hourth generalcumulativeSEL for
intermittent soundexposuredikely over-estimates auditory effectbecause recovery from Tt&n
occur in the quiet periods between soun@specially when the duty cycle is lobower duty cycles
allow for more time betweemighlevelsounds andherefore more of an opportunity for hearirg
recover Modeledeffects using the SEiasedcriteria are therefore likely taccurately prediceffects
from higher duty cycle sourcesdcertainly overestimateffects from lower duty cycle sources.

See Sectio.5(Ranges to Effectgorinformation on theranges to TTS and AlNilh distance based on
the type of saind sourcesndhearing groupas 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 afsalgSisteria
and Thresholds TRNotable differences between the prior and updated criteria and thresholds for
behavioral responses to sonars are as follows:

1 Beaked whaleand harbor porpoisare in a combiné SensitiveSpeciebehavioral group
(previouslythesegroups had unique response function€ther behavioral groupings remain
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the sameMysticetes(all baleen whalesDdontoceteqall othertoothed whalesand
dolphing, and Pinnipeds (true seals, sea lions, walruses, polar bears)

1 Behavioral cubff conditions have been revise@he prior analysis only applied distance-cut
offs. This analysepplies a dual cubff conditionbased orboth distance and received level
The cutoff distances havalsobeen revised Theseupdates aredescribedat 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 functiosisoava inFigure2-4.
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response functioris plotted against the new Sensitive Species curve. Figure takenUdr8mDepartment of the Navy (2024a)

Figure2-4: Behavioral Response Functions

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

differencesfrom prior analyseclude the following:
1 TheSensitiveSpeciedehavioral response functios more sensitive at lower received levels

but less sensitive at higher received lewthian the prior beaked whale functions

i TheOdontocetebehavioral response functias less sensitivacrossall received levels due to
the inclusionof additional behavioral response researdthnis will result in a lower number of
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behavioral responsethan in the prior analysi®r the sameevent butalso reduces the
avoidance ofuditory effects

1 TheMysticetebehavioral response functias less sensitivacross mosteceived levels due
to the inclusion ofadditional behavioral response researdthis will result in a lower number
of behavioral responses than in the prior analysis for the saweat butalso reduces the
avoidance of auditory effects.

1 The Pinniped iwater 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 bemalviesponse 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 comparedobserved 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 amgosure, 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 ohtreveosus

GKS FyAYFf Q& atdighNdesé metdslceftaitly influence the severity of a behavioral
response.

The behavioral response functions also do not account for distaficroderate to low received levels

the correlation between probability of reaction and received level is very poor and it appears that other
variables mediate behavioral reactiofesg., Ellison et al., 2018)ch as the distance between the

animal and the sound sourcPatasuggesthat beyond a certain distance, significant behavioral
responses are unlikeht shorterranges(less than 10 kinsome behavioral responses have been
observedat received levels below 140 dB re 1 pPaus,proximity may mediate behavioral responses

at lower received levels. Since most data used to derive the behavioral response fuacgorithin 10

km of the source, probability of reaction at farther ranges is not-vwegtesented. Therefore, the
sourcereceiver range must beonsideredseparatdy to estimate likely significant behavioral reactions.

This analysis applieeehavioral cutoff conditionsto responses predictedsing the behavioral response
functions.The cutoff distance is based on the farthest sowaeimal distance across all known studies
where animals exhibited a significant behavioral respoAsémals within aspecifieddistance and
exposed to received Sassociatedvith the minimum probability(0.50) of responseon the behavioral
response functiorare assumed to havesagnificant behavioral responsAnimals beyond the cemff
distance butexposed taeceivedSPLs associated widprobability of responsef 0.500r aboveare

also assumed tbave asignificant behavioral response. Taetual likelihoof significant behavioral
reactions occurrindgpeyond the distance cutff is unknown Significant behavioral responses beyond
100 km are unlikely based on sowaeimal distance and attenuated received leva@lsebehavioralcut-
off conditions are shown ifiable2-3. Additional information on the derivation of the cofff conditions
isin the Criteria and Thresholds TR
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Table2-3: PhasdV BehavioralQut-off Conditions for Each SoeciesGroup

Behavioral Group Received levehssociated withp(0.50) | Cutoff Rangé
on the behavioral response functidn
Sensitive Speciés 133 dBre 1 uPa 40 km
Odontocetes 168 dBre 1 uPa 15 km
Mysticetes 185 dBre 1 pPa 10 km
Pinnipeds 156 dBre 1 pPa 5 km

LA minimum p(response) condition was not applied in the prior Phase 3 analysis.

2 Distance cuoffs for moderate source level/single platform and high source levelti-
platform conditionsin Phasdll: beaked whales25/50 km),harbor porpoises (20/40 km),
odontocetes (10/20 km), grsticetes(10/20 k), and pinnipeds 5/10 kin

See Sectio.5(Ranges to Effect$or information on theprobability ofbehavioralresponse with
distance based on the type of soremd behavioral groupas well aseveralother factors

2.2.3 QUANTIFYING BEHAVIORAL RESPONSES TO EXPLOSIVES

Behavioralesponse are quantifiedfor explosions which areampulsive soundsThe thresholdsised to

guantify behavioral responses &xplosionsare describedn the Criteria and Thresholds BRd are

listedin Table2-4. These thresholds are the same as those applied in the prior analysis of these stressors
in the Study Areaalthough the explosive behavioral threshold Isagted, corresponding to changes in

the TTS thresholdss explained below

Table2-4: BehavioralResponseThresholds forExplosive Sounds

Sound Source BehavioralThreshold
Multiple Explosions 5 dB less than the TTS onset threshaldighted SEL)
Sngle Explosions 0One Auster 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 ecasmst

scenario compared to responses to explosives uséicining and testingactivities, 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 tge expected to occur. If a significant response were to occur,
this analysis assumes it would be within the range of audigfigcts (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 auditomsffects is higher than the number of behavioedfects in the

guantified results for some stocki§.more than one explosh occurs within any given 2dour period

within atraining and testingvent, criteria are applied to predict the number of animals that may have a
behavioral reaction.

See Sectio.5(Ranges to Effect$or information on thebehavioral 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 injpipgerved irterrestrialmammalsexposed to
underwater explosionas recorded irGoertner (1982)The criteria for norauditory injury are based on
slight lung injury or gastrointestinal tract injuopserved in the same data seédlortality and slight lung
injury effects on marine mammalsre estimatedusing impulse thresholdsased orboth calf/juvenile

and adultbody massegseeCriteria and Thresholds JTRhe peak pressure threshold appliesalb
speciesaand age classebnlike the prior analysis, this analysis relies on the onset rather than the mean
estimated threshold for these effect$hisrevisiongenerallyresultsin a small increase in the predicted
non-auditory injuries and mortalities for the same everdrsus prior analysegslthough there are no
mortalities or norauditory injuries estimated for this analysiiresholds are provideoh Table2-5 for

use in norRauditory injury assessmeifor marine mammals exposed toderwaterexplosives

Anyinstances ofnortality predicted by NAEMO are not reduced to account for activdged mitigation
in this analysis, unlike prior analys&gction2.3.3(Potential Opportunities to Mitigate Auditory and
NonrAuditory Injury discusses the potential opportunities to mitigate modeled effects from explosions.

Table2-5: Thresholds for Estimating Ranges to Potential Effect for Marditory Injury

Effect Threshold
Onset Mortality- Impulse pilc p — Pas
8
Onset Injury- Impulse (Norauditory) T B0 p — Pas
8
Onset Injury Peak Pressure (Neauditory) 237 dB re 1 pyPa peak

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

SeeSection2.5(Ranges to Effect$or informationon thedistanceto whichnon-auditory injury and
mortality would extend from a detonation based the size of the explosion, the marine mammal
species, awell 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 activitges is
adisruption 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 (Section 3(18)(B) of the MMPAs amended by the 2004 NDAblic Law108

136)). Defining when a behavioral response becomes signifieanvell as settingorresponding

predictive exposurg¢hresholdvalues,is challengingWhether an animal discernabigspondsand the
severity of thatresponsé NB f A1 St & Ay TfdzZSYOSR o6& (GKS |FyAYlfQa ¢
condition of the animaland the context of the exposur&llison et al., 2012; Southall et al., 2007;

Southall et al., 2019)

Behavioral responsasan be generally categorized as low, moderate, or high sevkeaty.severity
NBalLl2yasSa FNB SAGKAY Ly | yAYlahdwduldwdt feéhsidered (& LA O f
significant High severity responses are those watlhigher likelihood ofonsequences to growth,

survival, or reproductionsuch abehaviors that increase the risk of injuprolongedseparation of a
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female anddependent offspringprolonged displacement from foraging areas prolongeddisruption

of breeding behavioHigh severity reactions would always be considered signifiesan ifno direct
negative outcome is observeBor example, separation of a killer whale motivalf pair was observed
whenthey wereapproached by vessel with an active sonar soudi#ring a behavioral response study
(Miller et al., 2014)but the animals rejoinedncethe ship passed.

The behavioral responses predicted in this analysis are iketypderate severity within the scale

presented inSouthall et al. (2021 Examples of moderate severity responses include avoidance, changes
in vocalization, reduced foraging, reduced surfacing, and changes in courtship behanamtetate

behaviors are sustained long enough to be outside of normal daily variations in feeding, reproduction,
resting, migration/movement, or social cohesion, tharg consideredignificant.

Given the available data on marine mammal behavioral respotisegnalysis errs toward
overestimating the number of significant behavioral respon#iés.not possible to ascertain the true
significance ofmostobserved reactionthat underie the behavioral response functionsed in this
analysisThebehavioral criterisassume that most reactions that lasted for the duratiorasbund
exposure or longer were significamggardless of exposure duratiolt is possibléhat someobserved
short-duration behavioralresponsesised to develop the behavioral response functisrauld not
qualifyas harassmeninder the MMPAas definedabove. In additionthe experimental designs used
duringsomebehavioral response studiegith non-captive animalsvere unlikemilitary readiness
activities in important ways. These differences inclatisely approaching artdgging subject animals
following subjects before the exposuyneectoring towardsavoidinganimals or multiple close passdsy
focalanimalgroups.In contrast,military platforms wouldnot purposely undertake such close
approaches nor make directed movements toward animagstesearchers havmproved experimental
designs irsubsequent behavioral response studiggre recent datébetter reflectsresponses in
contexts more closely matching exposures during military readiness actilfitiespreting sudies with
captive animalpresentsother challenges, as captive animals nieve different behaviorahotivations
than noncaptive animalsandthe context of exposure (confined environmedistance from source)
differs fromnon-captive exposuresThus, some behavioral reactions associated with acoustic received
levek then usedto develop behavioral risk functiomsay have been influenced by othaspects of the
experimental exposures.

2.3.2 BEHAVIORAL RESPONSES BY DISTANCE AND SOUND PRESSURE LEVEL

Figure2-5 andFigure2-6 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, beHaegpanse 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 responseas indicated on the vertical axis, whereas the dark gray bars indicate the number

of significantbehavioral response@.e., Level B harassmefar military readiness activitiesnder the

MMPA) using the distance and probability of response-offtconditions described at the end of Section
2.2.2(Quantifying Behavioral Responses to Sonainsl presented imable2-3 for each behavioral

response group.

Figure2-5 shows the total number of behavioral responses-{dBSPL bins representing the highest
received SPL. All exposures equal to or above the received level associatadbtarcentprobability
of response(i.e.,p(0.50) on the applicable behavioral response function are assumedtse
significantbehavioral responseis 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 sigmiticambralresponsesThese
exposures are due to sources with lower source levels while within thef€uanges inTable2-3.
Overall, there are few exposures to sonar at or above 200 dB SPL.

Figure2-6 shows the total number of behavioral responses-kn® bins. For odontocetes and

mysticetes, few significant behavioral responses are estimated beyond thaffawnges inTable2-3,

which are 15 km and 10 km, respectivétgr pinnipeds, all behavioral responses within 5 km are
assumed to be significabiehavioral responsessome significant behavioral responses for higher source
level sonars are predicted out to and beyond 50 lkdhbehavioral responses within 40 km are assumed
to be significanbehavioral responsef®r sensitive species, with some significaehavioralresponses
predicted as far as 100 km for the highdsstel sonar sources. For rdilequency bins in open ocean,
there is a strong convergence zone between 50¢0 km and a second convergence zone starting
beyond 95 km. This explains the spike in prestidbehavioral responses at these distances in this Study
Area.
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Figure2-5: TotalPredicted Instances of Marine Mammal Behavioral Responses in the Study
Area by Received Level
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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 prescribedMititiagion section of

the SEIS/OEI$ summary, trained Lookouts would be positioned on surface vessels, aircraft, piers, or
the shore to observe designated mitigation zones around stregg@sto and during the use aertain
sound sources and explosivdie 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 standpoiniWVhenamarine mammal (and in some instances, indicators of marine
mammal presencéke floating concentrations of vegetatigis sightedwithin or enteringa mitigation

zone, soungproducing 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 egure like an explosion).

Ranges to auditory effects (AINJ and TTS) for marine mammals exposed to sonars are i2.Section
(Rangeso Effects for Sonar and Other Transdugdos the following sonars: huthounted surface ship
sonass (bins MF1, MF1C, and MF1Ktary-wing aircraftdipping sonar, sonobuoy sonar, and towed
mine-hunting sonarThe median ranges taINJor all hearing groups du® hull-mounted sonas are
encompassed by thapplicablemitigation zoneg200 yd. shut down/ 500 yghower down/ 1,000 yd.
power down) The median ranges to AINJ for all hearing grdopghe remaining sonar are
encompassed by the applicable mitigation zone (200 yd. shut dé¥amges to mortality for marine
mammas exposed to irvater explosionsre in Sectior2.5.3(Ranges to Effects for Explosiyés all
bins.Mitigation ranges for explosives diffdepending 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 reosarsources in most conditionshis

analysis does not reduce modmledictedeffects to account for visual observatignanlikethe previous
analysis Instead NAEMGQdentified the number of instances that animats with doses exceeding
thresholds forAINJsonar) also had their closest points of approach widpplicablemitigation zones.

These instances are considengatential mitigation opportunities, which would be further influenced by
other factors such as the sightability of the species and viewing conditions, as discutsed in

Mitigation sectionof the SEIS/OEI$hese 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 leastoo@etpredictedAINJn any of the marine
mammalhearinggroups are shown ifTable2-6. Activitiesand hearinggroupsthat have no predicted
AINJfollowing the rounding rulepresented below, under Sectigh4 [Species Assessmeltare not

shown inTable2-6. For exampleonly fin whalewithin the VLFhearinggrouphave modelpredicted

AINJrom sonar exposureThe VLF hearirgyoupis not includedin Table2-6 becausehe singleAIN]

predicted for sonar trainingctivitiesand for sonar testingctivitiesisthe summed risk acrosaultiple
activities A dash {) means that less than 0.5 AINJ is predicted across the entire hearing group due to the
activity.

Thevariationacross activitiess due to a variety of factors. Some scenarios under each activity may
includeplatformsor sources that do not have applicable visual observation requirements. Other
activities may occur in locations where there are low numbers of animalléam@nggroup; thus, the
ratio is sensitive to the limited number of instances modeled. Most auditory injuries tblHoetacean
hearing groug have associated closest posrf approach in a mitigation zon&ome of these will be
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observed and the exposure minimized or avoidbetause omitigation. A portion (5 percent) of thélF
hearing groupvas assumed to not avoid in the model to account for close approach behaviors like bow
riding. In an actual event, if delphinids were observed bi@ing, the activity could continue without
powering down or ceasing the sonar, as describetiéMitigation section

Table2-6: 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 Exerci§hip (CPF) 100%  100% 94% - -
At-Sea Sonar Testing 89% - 25% - -
Civilian Port DefenseHomeland Security Anfierrorism/Force Protection ; 76% ; )
Exercises (CPF)

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% - -
SemiStationary 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 (NorExplosive) Testing - - 30% 92% -
Undersea Warfare Testing - - 96% - -
Unmanned Surface Vehicle System Testing - - 7% - -
Unmanned Underwater Vehicle Testing 100% - 31% 89% -
Unmanned Underwater Vehicle TraininGertification and Development ) ) 100% ) )

Exercises (CPF)
version.20260819

For this Proposed Action, theodelpredicted instances of mortalitgnd nonauditory injuryare
negligible This analysisid not reduce modepredictedmortality to account for visual observatiottike
in previous analysjeven though the mitigation zones cover the range to mortalitis likely that
animals, especially species that are highly visible such as delphinids irirptas mitigation zone will
be observedy nearbylLookouts and the exposure avoided, as describethéMitigation sectionof the
SEIS/OEIBased on the ranges to effador explosivesthe applicable mitigation zones would also
coverthe range tonon-auditory injuries.

2.3.4 RISKS To MARINE MAMMAL POPULATIONS

To issue &etterof Authorizationunder theMMPA NMFS must determine that an impaesulting from

the specified activitgg OF yy 24 0SS NBlFazylofée SELSOGSR G2 FyR Aa
GKS aLlSOASa 2N aiz201 GKNRdAzZZIK ST FSA8sessingzhé | yydzl £ NI |
consequences to a marine mammal population duattividual shortterm responsesan be difficult

and habeen the subject ofnanystudies(seethe subsectionPopulation Consequences to Marine

Mammals from Acoustic StressamsSection 4[Marine Mammal$in the Acousticand ExplosivE&ffects

Supporting InformatioMR.

This analysiadapts theassessment apecies vulnerabilitdescribedn Southall et al. (2023Yhe
relativistic risk assessment approactSiouthall et al. (2023yas designedo comparerisk to
populationsfrom specificindustryimpact scenariost different locations or times of yearhis approach
may not besuitablefor manymilitary readiness activitie$or which alternate spatial or seasonal
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scenarios are natsuallyfeasible However, theconceptsconsidered il K I i F Nlpop@atichNJ Q &
vulnerabilityassessment araseful in this analysisncludingpopulation status (endangered or
threatened), population trenddecreasing, stable, or increasingdpulation sizeandchronicexposure

to other anthropogenic oenvironmental stressorS hesestock vulnerabilityfactorsare provided for

every stock in th&tudy Arean Table2-9 for species that are ESisted and inTable2-10for species

that are not ESAisted.

This analysialsorelies on the population consequencefkdisturbancehemesidentifiedin Keen et al.
(2021) These themes fall intthree categorieslife history traits,environmental conditions, and
disturbarce sourceharacteristicsLife historytrait definitions used in this analysis ashown inTable
2-7. Life history traits include:

1 Movement ecologyresident/nomadiciigratory) Resident aimals that have small home
ranges relative tahe size and duration adn effect zonewould have a higher risk of repeated
exposurego an ongoing activityAnimals that are nomadiover a larger rangeay have less
predictablerisk of repeatedexposure Forresident anchomadicpopulations, overlap of a
stressor withfeeding or reproductiordepends more on time of year rathethan location in
their habitat rangeln contrast, nigratory animalsnay havehigheror reducedpotential for
exposureduringfeeding and reproductiobbased on botHocation time of the year and
durationof an activity The risk of epeated exposuréuringindividual eventsnay be lower
during migrationas animals maintain direet transit through an area

1 Reproductive strategfcapital/incomeémixed): Reproduction is energeticalgxpensive for
female marine mammaldysticetesare capital breeder<Capital breedesrely on their
capital, or energy stores, to migrate, maintain pregnancy, and nurse &eqilital breeders
would be moreresilient toshort-term foraging disruptiordue to theirrelianceon builtup
energy reservedMost odontocetes are income breeders, which rely on some level of income,
or regular foraging, to give birth and nurse a ca€omebreederswould bemore sensitive to
the consequences afisturbancethat affect foragingduring lactationSome speciesxibit
traits of both, such sbeaked whales.

1 Body siz€small/medium/large) For purposes of this assessment, marine mammals were
generally categorized as small (less than 3m [10 ft.]), mediu®dm(§L0-30 ft.]), or large
(more than 9m [30 ft.]) based on lengtBmaller animalsequire more food intake per unit
body mass than large animalthey must consume food on a regular bamislare likely to be
non-migratoryandincomebreeders.The smallest odontocetarust maintain high
metabolisms to maintain thermoregulation and cannot rely on blubber stores for long periods
of time, whereas larger odontocetes can more easily thermoregulaeger sizein 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 largbaleenwhales. The filtefeeding 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) heir energy stores support capital breeding and long migrations
therefore,a temporary feeding disturbance is likely to have inconsequeetiattson a
mysticete but may be consequential for small cetaceans.
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1 Pace of lifdslow/medium/fast): Populations with a fast pace of litge characterized bgarly
age of maturityhighbirth rates and shat life spans whereas populations with a slow pace
of life are characterized blater age of maturitylow birth rates, and long lifespans. The
consequencesf disturbance inthese populationgliffer. Although reproduction in
populations with a fast pace of lifemore sensitiveo foraging disruptionthese populations
are quick to recovemReproduction irpopulations with a slow pace of liferesilient to
foragingdisruption butlate maturity and low birth rates mean th&ingterm effectson
breeding adulthave alongerterm effect on population growth rateS hediscussiorof
dgeneration times in the specieseffectanalyses below areferringto K I & & Bd8 &FA S & Q
maturity. Pace of life was categorized feach species ithis analysis bgomparingage at
sexual maturity, birth rate interval, life span, body sied feeding and reproductive
strategy.Pace of life attribute definitions are shownTiable2-8.

The above life history traits are identified for each stock in the Study ArEahle2-9 for species that

are ESAisted and inTable2-10for all other gecies 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 residantnadic in the table).

Environmental conditionsiclude 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 interactionsging&nglement 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 expldge stressors.

Disturbance source characteristinslude 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:

1 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 amxposurethreshold is exceeded, and the type of activity that resulted in
modeled effects.

9 To obtain an estimate of the average number of times individual marine mammals within
each stock may be affected annually, the total number of-mpuarious (i.e., behavioral
response, TTS) and injurious effects (i.e., AINJ, INJ, Mortality) are consideasithe
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 ntsyconcentrated
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Table2-7: Life History Characteristic Definitions

Chronic Chronic
Body Size el B Pace of Life| Anthropogenic Risk MO IRt
Strategy Factors (Nomn
Factors :
Noise)
Risk from
anthropogenic Presence of
. [Small, [Capitl, Income, [Fast, disease,
Categories/ . : ; stressors (e.g., :
- Medium, Intermediate/ Medium, o . parasites, prey
Definitions . acoustic, fisheries L
Large] Mixed] Slow] . : limitations, or
interactions, vessel hiah predation
strike) ghp
SAR, Best
Source of Keen et al Keen et al SAR, Best Available | Available
: ‘| Keen et al. (2021) " | Science, NMFS Speci{ Science, NMF{
Information (2021) (2021) : .
Profiles Species
Profiles
Small ;ifgso Ietr)1reere de‘rrior
<3m ergy p Increased prevalence of other chronic
N to parturition for . . o
o Medium: . SeeTable | stressors may increase specasecific
Definitions lactation . Lo
3-9m 2-8 vulnerability to the potential disturbance
] Income Breeder
Large: . (Southall et al., 2021a)
feeds during
>9m .
lactation

Notes: < = |less tham;= morethan; NMFS = National Marine Fisheries Service; SAR= stock assessment report

Table2-8: Pace of Life Attribute Definitions

Attribute? Definitions
Fast Medium Slow
Body Size Small Medium Large
Birth Rate Interval 1to 2 years 2 to 3 years 3+ years

Sexual Maturity

Up to 3.75 years on
average

3.75to 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 mediumor
equal number of
slow, medium and
fast attributes

Majority (3+) slow
attributes

1 Attribute citations NMFS 2023, Keen et al. 2021
21f sexual maturity was reported as a range for a particular species, an average value was used.

Note: + = or more
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Table2-9: Stock Vulnerability Factors and Life History Traits for HiSt&d Marine Mammal Stocks within the Study Area

Feeding/ | Pace : : .. .
: Movement Body "9 Population Chronic Anthropogenic Risk Other Risk
Species Stock : Breeding| of
Ecology Size : Trend Factorg Factors
Strategy | Life
Unknown, Vessel strikes, fisheries interactions Climaterelated
Blue whale | EasternNorth Pacific | Migratory Large Capital Slow possibly ocean noisepollution, vessel
; ) . . . changes
increasing disturbance, habitat degradation
California/Oregon/ . . . Vessel st_rlkes, fISh?nes Interactions Climaterelated
. Migratory Large Capital Slow Increasing ocean noise, pollution, vessel
Washington . . . changes
. disturbance, habitat degradation
Fin whale - - — -
Vessel strikes, fisheries interactions| .
. . . . . ) Climaterelated
Northeast Pacific Migratory Large Capital Slow Increasing ocean noise, pollution, vessel
. . ) changes
disturbance, habitat degradation
Vessel strikes, fisheries interactions
- . . . ocean noisgpollution, vessel Climaterelated
Gray whale | Western North Pacific| Migratory Large Capital Slow Increasing disturbance habitat degradation changes
subsistence hunting
Guadalupe Mexico Migratory* Small Capital Fast Increasing Flshe_rles interactionocean noise, | Climaterelated
fur seal pollution changes
Southern Mexicaq
CalifornidOregord Miarator Large Cavital Slow Unknown Vessel strikes, fisheries interactions| Climaterelated
Washington (Central 9 y 9 P ingestion of marine debris changes
America DPS)
Humpback Mexico¢ North Pacific Migrator Large Canital Slow Unknown Vessel strikes, fisheries interactions| Climaterelated
whale (Mexico DPS) 9 y 9 P ingestion of marine debris changes
Mainland Mexicag
CalifornidOregord Miarator Large Cavital Slow Unknown Vessel strikes, fisheries interactions| Climaterelated
Washington (Mexico g y 9 P ingestion of marine debris changes
DPS)
- Vessel strikes, fisheries interactions| Limitation of
. Eastern North Pacific . . . . .
Killerwhale . Resident Large Income Slow | Decreasing ocean noisepollution, vessel preferred Chinook
Southern Resident . ) .
disturbance habitat degradation salmon prey
l\_lorth Pacific Eastern North Pacific | Migratory Large Capital Slow Unknown Vess_el strlkesﬂshgnes Interactions, | _
right whale subsistence hunting
Sei whale Eastern North Pacific | Migratory Large Capital Slow Unknown Vessel st_rlkes, fisheries interactions| Climaterelated
ocean noise changes
Sperm CalifornidOregord . Unknown, Vessel strikes, fisheries interactions| Climaterelated
. Migratory? Large Income Slow . . X . .
whale Washington possibly stable | ocean noise, marine debris changesdisease
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: Movement Body FeEd'ng/ Pace Population Chronic Anthropogenic Risk Other Risk
Species Stock : Breeding| of
Ecology Size : Trend Factorg Factors
Strategy | Life
. o . . Disease, predation
Steller $€a | \vestern DPS Resident Small Capital Fast Unknpwn, Fisheries interactions, illegal _ by killer whales and
lion possiblystable | harassment, subsistence hunting sharks

Notes: Unk = unknown; Med = medium; NSD = No Stock Determined
1Stock designations are frothe Pacificand Alask&tock Assessment Reports prepared\bFSCarretta et al., 2025; Young et al., 2026)
2 Fisheries interactions represent entanglement in fishing gear, including derelict fishing gear, whaling, and bycatch.

3 Climaterelated changes have the potential to affect all populations through, for example, habitat loss, shifts in ranges, chamgpstition, increased susceptibility to
diseases and harmful algae, shifting prey distributions or physically alteabitats (Gulland et al., 2022; Nelms et al., 2021)
4Guadalupe fur seals in tiéWTTStudy Area are primarily pups and juveniles tlehain offshore in the Study Area yemund (see theDensity TRind Section 4Marine
Mammalg of the Biological Resources Background Informatiop TR
5 Adult malespermwhales make long oceanographic migrations into temperate wateshilefemales and young stay in tropical waters yeaund. Therefore, only male sperm
whales are expected to be present in the NWTT Study.Area
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Table2-10: Stock Vulnerability Factors and Life History Traits for AB8Alisted Marine Mammal Stocks within the Study Area

pollution, illegal harassment

Feeding/ | Pace ; . L .
: Movement Body 9 Population Chronic Anthropogenic Risk Other Risk
Species Stock : Breeding| of
Ecology Size : Trend Factors Factors
Strategy | Life
. FANRQY Callfo_rnlaiOregoni NomadieResiden | Large Mixed Med Stable,_pos&bly _Flsher_les |nterac_t|0$; oceannoise, Predation by killer
beaked whale| Washington increasing ingestion of marine debris whales
Qahforma sea u.sS. M|gr.atoryL Small Income Med Stable pOSS'ny Fisheries interactions Harmiul algal
lion Resident increasing blooms
Common . . . L . .
CalifornidOregori . Smalt Fisheries interactiondhabitat Harmful algal
bottlenose . Nomadic Income Med Unknown :
dolphin Washington Med degradation (near shore) bloom
. | Alaska Nomadic Small Income Fast Unknown F'She.nes |ntefact|ons, ocean nojse |
5FtfQa pollution, hunting
porpoise CalifornidOregori . Unknown, Fisheries interactions, ocean noise,
. Nomadic Small Income Fast - . . -
Washington likely stable pollution, hunting
- . . . Vessel strike isheries interactions,
Graywhale Eastern North Pacific| Migratory Large Capital Slow Increasing ocean noisehabitat degradation
Goose Callfo_rnla/Oregon/ NomadicResident | Med Mixed Med Unknown Flshgrles interactions, ocean nojse |
beaked whale| Washington hunting
Southern Southeast Resident Small Income Fast Unknown Fisheries interactions, ocean noise | -
Alaska Inland Waters
Northgrn Oregon/ Resident Small Income Fast annown, Fisheries interactions, ocean noise Predation by killer
Washington Coast likely stable whales
Central Oregon Resident Small Income Fast Uninown likely Fisheries interactions, ocean noise | -
Harbor stable
porpoise Northern California/ Resident Small Income Fast L_Jnknown, Fisheries interactions, ocean noise | -
Southern Oregon likely stable
San Franc!seo Resident Small Income Fast Decreafmg Fisheries interactions, ocean noise | -
Russian River
Washington Inland Resident Small Income Fast Increasng Fisheries interactions, ocean noise Predation by killer
Waters whales
Unknown, . ' L .
Clarence Strait Resident Small Capital Fast possibly Vesse_rl str_lke, fisheries interactions, | _
. pollution, illegal harassment
decreasing
Harbor seal Oregon/Washington Resident Small Capital Fast Unknown Vessgl str_lke, fisheries interactions, )
Coast pollution, illegal harassment
California Resident Small Capital Fast Decreamg Vessel strike, fisheries interactions, | _
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otter

harassmentsubsistence hunting

Feeding/ | Pace . : L .
. Movement Body "9 Population Chronic Anthropogenic Risk Other Risk
Species Stock : Breeding| of
Ecology Size : Trend Factorg Factors
Strategy | Life
Washington . ' L . . .
NorthernInland Resident Small Capital Fast Unknown Vessgl str_lke, fisheries interactions, | Predation by Kkiller
pollution, illegal harassment whales
Waters
Hood Canal Resident small Capital Fast Unknown VeSS(_eI str_lke, fisheries interactions, )
pollution, illegal harassment
Southern Puget Resident Small Capital Fast Unknown Vessgl str_lke, fisheries interactions, |
Sound pollution, illegal harassment
Humpback I F 61 AQA Migratory Large Capital Slow | Unknown _Vesse_l strikes, fl_sherles Interactions) _
whale ingestion of marine debris
- Vessel strikes, fisheries interactions
Eastern North Pacific . . .
. Nomadic Large Income Slow Unknown ocean noise, pollution, vessel -
Alaska Resident . . )
disturbance, habitat degradation
o Vessel strikes, fisheries interactions
Eastern North Pacific . . . )
. Resident Large Income Slow Increasing ocean noise, pollution, vessel -
Northern Resident . . )
. disturbance, habitat degradation
Killer whale - - — -
Vessel strikes, fisheries interactions,
West Coast Transien] Nomadic Large Income Slow Unknown ocean noise, pollution, vessel -
disturbance, habitat degradation
. Vessel strikes, fisheries interactions
Eastern North Pacific . . )
Nomadic Large Income Slow Stable ocean noise, pollution, vessel -
Offshore . . )
disturbance, habitat degradation
Mesoplodont Cahforma/Oregon/ NomadieResident | Med Mixed Med _Unk, po_35|bly Fisheries interactions, ocean noise | -
beaked whale| Washington increasing
California/Oregon/ Migratory- Med- . Unknown Vessel strike, fisheries interactions,
. . Capital Slow . -
. Washington Resident Large ocean noise
Minke whale - - — -
. Med- . Unknown Vessel strike, fisheries interactions,
Alaska Migratory Capital Slow . -
Large ocean noise
Northern California breeding | Migratory Smak Capital Fast Increasing Vessel strikes, fisheries interactions| -
elephant seal Med
I . . . . o . . Predation by killer
Northern fur California Migratory Small Capital Fast Increasing Fisheries interactiongollution whales
seal Eastern Pacific Migratory Small Capital Fast Decreasing F'Sh.e rnes |nterac.t lons, pollution Predation by killer
subsstence hunting whales
l\_lorthern California/Oregon/ . Fisheries interaction, ocean noise,
right whale . Nomadic Small Income Med Unknown - -
: Washington hunting
dolphin
Northern sea Southeast Alaska Resident Small Income Fast Increasing Fisheries interaction, pollutioiljegal | _
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Feeding/ | Pace . : . .
. Movement Body "9 Population Chronic Anthropogenic Risk Other Risk
Species Stock : Breeding| of
Ecology Size : Trend Factorg Factors
Strategy | Life
Washington Resident Small | Income | Fast | Increasing E:Js:t?r:é;es interactiorsubsistence .
. . North Pacific Nomadic Small Income Med Unknown Fisheries interaction, ocean noise | -
Pacific white - - - — - -
. .| California/Oregon/ . Fisheries interaction, ocean nojse
sided dolphin . Nomadic Small Income Med Unknown ; . -
Washington subsistence hunting
Pygmy and California/Oregon/ unk, likely Smalt Unlnown Vessel strike i$heriesinteractions, .
dwarf sperm . ) Income Fast ; X . Disease
whales Washington nomadic Med marine debris, ocean noise
wA a a2 Qg California/Oregon/ . Smal Unknown Fisheries interactions, ocean nojse
. . Nomadic Income Med . . -
dolphin Washington Med pollution, hunting
Shortbeaked . .
California/Oregon/ . . . . . .
common . Nomadic Small Income Med Increasing Fisheriesnteractions hunting -
. Washington
dolphin
S_hortflnned Callfo_rnla/Oregon/ Nomadic Med Income Slow Unknown Vess_el strike, fisheries interactigns )
pilot whale Washington hunting
. . L Disease, predation
Steller sea Eastern Resident Small Capital Fast Increasng Fisheries mteracyonsljegal . by killer whales
lion harassmentsubsistencéunting
and sharks
Stnpe_d Callfo_rnla/Oregon/ Nomadic Small Income Med Unknown Fisheries interactionshunting Disease
dolphin Washington

Notes Med =Medium
1Stock designations are from Pacific and Alaska Stock Assessment Reports prepvifeS@arretta et al., 2025; Young et al., 2026)rthern sea otter stock designations
are from the U.S. Fish and Wildlife Services Stock Assessment Rep8rtBish and Wildlife Service, 2018, 2023)

2 Fisheries interactions represents entanglement in fishing gear, including derelict fishing gear, whaling, and bycatch

3 Climaterelated changes have the potential to affect all populations by, for exarhpleitat loss, shifts in ranges, changes in competition, increased susceptibility to dise:

and harmful algae, shifting prey distributions or physically altering hal{@tfiand et al., 2022; Nelms et al., 2021)
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The cossto marine mammalsffected by acoustic and explosive stressaasy based on the type and
magnitudeof the effect.

1 Marine mammals thaéxperience 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 ofretgiency sonar
and even moslow-frequency sonardOther marine mammalthat communicate at higher
frequencies (e.g., minke whaldolphins killer whale¥ may be affected by some shegrm
andintermittent maskingoy midfrequency sonarsOdontocetes use echolocation to find
prey and navigate. The echolocation clicks of odontocetes are above the frequencies of most
sonar systems, especially those used during-sumtimarine warfare. Therefore, echolocation
associated with feeding and navigait in odontocetes is unlikely to be masked by sounds
from sonarsor other lower frequency broadband sound sources such as explogigsgle
or even a few short periods of maskingt iivere to occur, to an individuaharine mammal
per year are unlikely to have any loeteym consequences for that individual.

1 Threshold shifts do not necessarily affect all hearing frequencies equally and typocalhat
the exposure frequency or within an octave above the exposure frequé&eovery 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 recotest TTS, if it
does occur, would likely be minor to moderate (i.e., less than 20 dB of TTS directly after the
exposure) anavould recover within a matter of minutes to hours. During the period taat
marine mammahad hearing loss, social calls from conspegificgalls from predators;ould
be more difficult to detect or interpret-or example, iker whales are a primary predator of
mostother marine mammalsand ®me hearing loss could make killer whale calls more
difficult to detect at farther ranges until hearing recove@xontoceteecholocation 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 bgherfrequency hearing loss but is unlikely to
be affected by threshold shetat lower frequencieslt is unclear how or if mysticetes use
sound for finding prey or feeding; therefore, it is unknown whether hearing loss would affect
I YeadAaOSGiSQa | oAf Ade Ashgldo?ddniafew TIBSSEon NI NI G S
individualmarine mammaper year are unlikely to have any lotegym consequences for that
individual.

1 Auditory injury(AINJ)ncludes but is not limited topermanent hearindoss AINXhat did
occurcould be a small amountdf residual pemanentthreshold shift and less than initiéle.,
> 40 dB) TT@Reichmuth et al., 2019r could cause othephysiological changesithout
permanentthreshold shift(see theCriteria and Thresholds YR cases where AINJ results in
permanent hearindossthisO2 dzt R NB RdzOS |y | yolnddthiakate | 0 Af A (@&
important for survival (including sounds that facilitate breedisggnafeedingopportunities
andallow avoidance opredators vesset, and other threats which could have lonrterm
consequences for individualdowever, permanenhearing lossprimarily at the highest
audible frequenciess anormal occurrencas mammals agéseeSaction 4[Marine
Mammalg in the Acousticand Explosiv&ffects Supporting InformatiofR). While a small
decrease ifhearing sensitivity may include some degree of energetic costs, it would be
unlikely toaffectbehaviors, opportunities, or detection capabilities to a degree that would
interfere with reproductive success or surviidbwever, individuals that are already in a
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compromised state at the time of exposure may be more likely taffeeted as compared to
relatively healthy individuals.

1 Exposures that result in neauditory injuries(INJ)Y & f A Y A (i abllityto find/fdod; | f Q&
communicate with other animals, or interpret the surrounding environment. Impairment of
GKSaS oAt AGASa OFyYy RSONSBI affectits goilithty RA GA Rdzk £ Q&
successfully reproduc&he death of an animal would eliminate future reproductive potential,
which is considered in the analysis of potential lkbegn consequences to the population.

Assessmerstof likely longterm consequences to populations of marine mammals are provided by
empirical data gathered from areas wherglitary readiness activities routinely occi8ubstantial Navy
funded marine mammal survey data, monitoring data, and scientific research havebksstedsince

2006. These empirical data are beginning to provide insight on the qualitative analysis of the actual (as
opposed to modepredicted numericaleffects on marine mammals resulting from training and testing
activities based on observations of marine mammals generally in and arangeécomplexegsee

Section 4[Marine Mammal$ of the Acousticand ExplosivE&ffects Supporting InformationR.

2.4 SPECIES ASSESSMENTS

The following sections analye#fects on each marine mammal stock under tReoposed Actioand
showdetailedmodelpredicted estimates of takBr a maximum yeaof activity. Theanalysigelieson
information on species presence ahdhavior in the Study Area presentedSection 4 Marine
Mammalg of the Biological Resources Background InformationTFRt information is briefly
summarized in eachpecieseffectanalysigpresented below The reader is referred t8ection 4 Marine
Mammalg of the Acousticand ExplosivE&ffects Supporting InformatiofRfor additional detail and
supporting references.

The severyear sum of effects for all acoustic and explosive stressors combined and for each type of
stressor are shown for all species and stocks in Se2tb (Effects Summary Tables

The methodsaused to quantifyeffects for eactsubstressoare describedbove inSection2.2

(Quantifying Effects on Marine Mammals from Acoustic and Explosive Stie3dmsnethodaised to
assess significance iofdividualeffects and risks to marine mammal populations are described above in
Section2.3 (Assessing Effects on Individuals and Populafions

For each stock, multi-sectioned tablegquantifieseffects as follows
Sectionl

The firstsectionshowsthe number of instances @facheffect typethat could occudue to each
substressofsonar, explosivesor non-explosive impulsive sourfever a maximum year of activity.
Effecs are shown by type of actiyiftrainingor testing). There are no predicted effecte marine
mammalsfrom 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 predictedNAEMQCand are not further reduced to account for
activity-based mitigatiorthat may reduce effects near some sound sources and explossvdsscribed

in the Mitigation sectionof the NWTTSEIS/OEIS
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In the modeling, instances of effect are calculated withiFhadir periods of each individually modeled
event.Effeck are assigned to the highest order threshold exceeded at the animataliditory injuries
(INJyare assumed to outrank auditory effects, and auditory effects are assumed to ouigmikcant
behavioral response&.or 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 theltableinstancesany auditory
effector injuryisassumed to represent a concurresignificantoehavioral response.

Ly | O éffedsianiéaalCuiated bymultiplying the average expectaffectsat a locationper season

by the number of times that activity is expected to ocdtithere are no modeled effects from a

substressor, even though a stressor could occur in a region where a species may be present, this is
RSAONAOSR Fa ay2 SFFSOG¢E Ay GKS alLSOASa lFylfeara
are comparaitvely few instances of modeled effects from a substressor, this result will be described in

0KS aLISOASa lFylfteara +ta af AYAGSR®E LT GKSNBE Aa y?2
potential presence of a species, this is stated in thalysis.

The summation of instances of effect includes all fractional values caused by averaging multiple

modeled iterations of individual event&ffect 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.

1 A zero value (0) indicates that the sumeffiects is greater than true zero but less than 0.5.
Theseeffects are described inthgpecied y I f @ aAa | a ayS3tA3aArof Soé

f  Adash< indicates that n@ffecd | NB LINBRAOGSR O6APSdE | & NHSE
there is no overlap of an animat in the model with a level of acoustic exposure that would
result in any possibility adffects. 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.

1 Aone in parentheseéfl) indicates thapredictedeffects round to zero in a maximum yeair
activity, buta singleeffectis predicted over seven years when summing the fractional risks
across years. This is explained further below.

Thesummation ofeffects across seven yearsshown in Sectio.4.5(Effects Summary Tablegre
sevenyear sum accounts fany variation in the annual levels of activitidhie severyear sum includes
any fractionakffect valuespredictedin any yearwhich ishen rounded following standard rounding
rules. That is, the seveyeareffects are not the result of summing the rounded annetiécts.

If a severyear sumislarger thanthe roundedannualmodeledeffects multipliedby seven, the annual
maximumeffects shown in thestockeffect tablesare increasedoy dividing the sevegear sum of
effects by seven then rounding up to timearest integer For example, this could happen if maximum
annualmodeledeffectsare 1.34 (rounds to 1 annually) and sewsrarmodeledeffectsare 8.60 (rounds
to 9), where Aivided by7 years(9+7 =1.29)is greater tharthe rounded annuaéffect of 1. In this
instance, the maximum annuaffects would be adjusted frorti to 2. In multiple instancesthis
approach resuktd in increasinghe maximum annuaéffects predicted byNAEMO.
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SectionTwo

Thesecondsectionestimatesthe average number of times an individualastockor populationwould
be affectedin a maximum year of activityrhe annuaéffects per individual is thesum of all instances of
effectdivided by the population abundance estimafighe annual injuriousffects per individual is the
sum of injures @uditory, norauditory, and mortalitydivided by the population abundance estimate.
The termdinjuryé¢ Ay GKS F2f f 2 ¢ sigad inclukid® Cate§oigndimayinslada a0itgry
or non-auditory injuiies. Whera statement ispecific to a type of injurghe injury type(auditory or
non-auditory)will be stated.

To estimate repeateéffects across large areas relative to species geographic distributions, comparing
the effects predicted iNAEMQo abundancesn the Study Area predicteloly usinghe Navy Marine

Species Density Database (NMSDD) models is usually preferable. Per that approach, theafftiots of

to abundances are based on the same underlying assumptions about a species presence applied in the
modeling. The estimates of abundance MR Gtock AssessmenePorts (SARs)however, may

better account for stocks that extend beyond the geographic extelNWT Tdensity 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 HiSt#&d specie$or whichestimates based omark
recapturestudiesexist In some instancesest available scienamay provide detter estimate of

current stock abundanc@herefore,unless otherwise statedhe population abundance estimate used

to assess the potential for repeated takies each stocls the greater ogither (1) the best population
abundanceestimate from theSARprepared by WIFS (2) the abundance predicted by tlgplying the
NMSDONn NAEMQi KS & { G dzR & , ot (B)&blingland® lestimasi fiom recent literatuéed h i K S NE
values) These abundance values are shaatrihe front of each sutsection below for mysticetes
(Section2.4.1), odontocetes (SectioB.4.2), and pinnipeds (Sectidh4.3.

¢ KS a{ (dzRe | MfiesgepreséntdyeRlimbed & animats assumed withindgkeent of the
marine mammal densities shown in tRensity TRThis includes buffer aroundhe Offshoe Area that
extends north offshore of Canad@hese abundance estimates exclude Canadian territorial seas but
include the portion of the OffshorArea that extends north of the U.S. Exclusive Economic Zone.
Although some U.S. stocks are defined by thed C&nada boundary nimatsoff Canada in the
OffshoreArea are assigned to the adjacent U.S. stibekother stock is not defined for animals north of
the U.S. EERIMFS) $ARbopulation estimates and K S & { ( dbRrdanteNSimates can differ
substantially generally because the Study A@es not cover the full rangaf most stocks in the
Offshore AreaThese estimates maglsobe based on different methods and data sourceBIRE) 8ARs
only consider data from within the prior eight years, whereas the NMSDD considers a longer data
history. NVMFS) AR 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 andrgssuns considered by the
original data source provider. These factors and others described iDehsity TRhould be considered
when examining the estimateeffect 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 popylatiowhether
some animals in a population would bffected more times than otherskffectson individuals can be
varied, as some may experience more than one effect per year while some individuals may not be
affected at allNAEMQdoes not currently radel animat movements within, into, and out of tistudy
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Areaover a year. Additionally, e knowledge ostockmovemens and residencies is improving
significantdata gaps remain.

Section Three

The third section shows the percent of to&ffects that would occur within seasom#d general
geographic aread.he cold seasorxéends fromDecember through Magwinter and spring)and the

warm season occurs from June through Novemisemmer and fall)The general geographic areas are
the OffshoreAreg 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 totaleffectson a stock are shown.

Section Fivéwhen applicable)

The fifth section shows additional geographical contexfédcts This includesffectsin critical habitats

(designated fosomeESAlisted species) and within Biologically Important Aréig\s) Effectswithin

these areas may be due to activitigst would occumwithin or outside of those areagffecs inBIAs

are only shown for the months that they are in effect. SdBWsO2y aA ad 2F | £ F NASNJ at |
aYFEfSNI a/ 2NB¢ 2NJ o/ KEffecRé alKIRIBly FRNKAY I NESFOEt I NSy &
effecti Ay GKS a/ 2NBé¢ 2N a/ KAt RéE | NBFra O6AoRfeasini KSasS a
the BIA as someffects would be doubleounted).

The examination oéffects on a species within its critical habitat should not be conflated with the

analysis otffectson the critical habitat itself or its essential features.

Maps and descriptions oBIAsand critical habitatare inSection 4larine Mammal$ of the Biological
Resources Background Information BRAs have no legal, statutory, or regulatory povirather they
represent areas and times where marine mammal species are known to concentrate for activities
related to reproductionR-BIA) feeding(FBIA) and migrationfM-BIA) as well as the known ranges of
small and resident population($BIA)
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2.4.1 EFFECTS ON MYSTICETES

The mysticete®iave been splitrom the previoudnclusive LF cetacedrearinggroupinto two hearing
groups: the VLF and LF cetaceaRs predicted hearingange of theVLF cetaceans resemble
previouscombinedhearinggroupfor all mysticetes, whereas th@redictedhearing range fothe revised
LF cetaceagroupis shiftedto higher frequenciesAll mysticetegemain in theMysticetebehavioral

group.

Forsonar exposureghe updatedbehavioral response functigindicate lessensitivty to behavioral
disturbancethan predictedin the previous 202INWTTSEIS/OE&alysisAs described isection2.2.1
(Quantifying Effects on Hearipghe methods to model avoidana# sonarshave been revised to base a
ALISOASAaQ LINRoloAfAGeE 2F Fy | @2ARI yI0S&ddited theddy & S
off conditions for predicting significant behavioral responses have been re@sethown in Section
2.2.2(Quantifying Behavioral Responses to Soh&scausdhe probability of behavioral response has
decreasedor the Mysticetebehavioral groupvhile theestimatedsuscetibility to auditory effects has
slightlyincreasedprimarilyfor the LF hearing grogpthis analysigpredicts more auditoryeffectsfrom
sonarexposurethan the prior analysifor similar activitiesThese factorsalong with changes ithe
ProposedAction and thedensityvaluesfor mostmysticetesacross the NWTT Study Araageract in
complex ways that make the results of this analysis challenging to compare to prior an@heséglow
speciesanalyses note heredifferences in estimateéffects between this analysis and the prior 2020
NWTTSEIS/OEhalysis arsignificantly influenced by changes in the estimated densifiependix A

to the Density TRompares the densitiegsed in this analysis to the densities used in the previous 2020
NWTTSEIS/OEIS analysis.

Most estimatedeffects on mysticetesare auditoryeffects fromlow-frequency sources used in Acoustic
and Oceanographic Resea@NRandmid-frequencysonar, including huimounted sonai(MF1,
MF1C)utilized duringanti-submarine warfarectivitiesin the OffshoreArea Theauditory effects
predicted forAcoustic and Oceanographic Research (GixRhot due tosonars with high source levels
Rather the received levels from sonar sources in this activity were too low to initigtsticete
avoidanceand thedailyexposure durations were longer (hours) in the modelifigisresulted in long
duration exposures tgtationary animatsln addition sonars could be used for multiple days during
each event.

Sonar sources from each activigguldaffectmembers of the VLF and LF hearing groups differently.
Auditoryeffects from MA sonar mayequallyaffect both hearinggroups butdisruptcommunication
effortsonlyin LF cetaceanshose calls can rangeove 1 kHzZCommunication iVLF cetacearnisless
likely to be disruptedecause their calls are typically much lower in frequedykHz) Effectson VLF
mysticetecommunicationwould more likely com&om low-frequency sonar sources

Modeling ofnon-explosive impulsive sour@etivities prelicted no effects on mysticete@rue zero)
thus, effects due taise ofnon-explosive impulsive soursare not discussed furtheRangesto effects
for this stressor are provided fofLFcetaceans infable2-87 and forLF etaceandn Table2-88. Effect
due to nornmodeled acoustic stressors are discussed above in Se&ttia(Effectsfrom Vessel Noige
Section2.1.4(Effects from Aircraft Noigeand Sectior2.1.5(Effects from Weapons Noike

Analysis of the effects due to modeled stressors relies on the stock abundances shown in the table
below.
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Table2-11: 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 3,168 1,092
Gray whale Eastern North Pacific 26,960 17,750 10,987
Gray whale* Western North Pacific 290 75
Humpback whale Hawali'i 11,278 1,138
Humpback whale* Mainland Mexico California/Oregon/Washington (Mexico DPS) 3,477 3,651
Humpback whale* Central Americ_:a&outhern Mexice California/Oregon/Washington 1,496 709
(Central America DPS)
Humpback whale* Mexicog North Pacific (Mexico DPS) UNK 918 121
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 864° 254

{rtwy {3201

1aasSaavySyi

wSLEZNI® . Saf

Other: Abundance estimates based on other best available science, as noted.
Study AreaValuesare the maximum number of animaia any season within thdensityextent shown in thedensity TRexcluding foreign territorial seas. This includes a

buffer around the Offshore Area that extengs2 NIi K 2 F
FaaAaayySyi

aidz201]

GKS | o{d 99 %D

F2NJ FyaYlfa y2NIK 2F GKS

LYAYLFGa
hi&K2NB

I NB I

UNK: Unknown (NMFS SAR abundance is not available due to insufficieot eta of data within the last eight years
Asterisk®) denotes that the species or stock is H#ed.
Boldabundance values were used to estimate average effects per individual in the following species assessments.
MFin whale SAR abundance is underestimated because it is based on surveys that cover only a small portion of théurangeal., 2026)
2 A more recent abundanocealuefor the Eastern North Pacific gray whatas publishedrom b a Cg2@25/2026 surveffort (Lang et al., 2026Jnaking the NMFS SAR

value outdated

Y2NIK 2F

I 6 dzy R y O(Sarréita ét Al.Y2025;aund eNab, 2a26)R Y baC{ Q& +

GKBT | bR ®NB 9 A4

°The NMSDD abundance was calculdigdssuming 0.7% of the gray whale density is the Western North Pacific stock. This assumption was also applied in theepio

analysis.

AWCKS {!'w

I 6dzy RFyOS 4a

F2NJ GKS SYyGANB 1Fgl AQA

overestimate for the NWTT Study Area.
P Recent abundance estimates are not availabtee abundance used here is based on survey data collected betweer2@068/Nade, 2021)
6 Sei whale abundance is likely underestimated as it only includes animals from the California Current and lacks recatttinldie (ast eight year¢Larretta et al., 2024)

5t {
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2-44



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

2.4.1.1 Blue Whale (Balaenoptera musculus ) - Endangered

Bluewhales are in the VLF cetacdagaring groumnd the Mysticete behavioral grouphere is one
NMFSmanagedstock in the Study Areathe EasternNorth Pacificstock Blue whalesire endangered
throughout their rangeTheEasternNorth Pacific stock of blue whalesigratesfrom their summer
feeding grounds in higher latitudés their winter breeding grounds in lowégititudes andare typically
seen nearshore and over continental shelf wat@sie whales are expected to @raging in their
feeding BlAalong the U.S. Wesbastduringthe warmerseasonJunethrough Novembej before
migrating farther south to the Gulf of California for their breeding seasdindrcolder months. Thegre
not expected to k within the Inland Watersr Southeast Alaskagionof the StudyArea;thus, all
predictedeffects are in the Offshorérea. Model-predictedeffects for this stockare presented in the
table below.

Despite lowedensitiesof blue whales in the Study Arearing the cold season, ost potential effects
would occurin the cold seasodue toconditions conducive to lorgangeacousticpropagation A large
portion of effects are attributable tdow-frequencysonarduring Acoustic anddceanographi®kesearch
(ONR) an activitythat hasa substantialincreasen the number of sonar hoursince the previous
analysisas described isectionl.3.1(Sonar and Other Transducgmslost effects aretemporary
auditory effectsbecause mysticetes are relatively less sensitivieelsavioraldisturbanceandare
therefore less likely to avoidstressor Effects due to explosivese limited On average, individuals in
the Study Area could be affected less than once per.yare are no predicted auditogr non
auditoryinjury effectson this stock Temporary aditory effectscouldresult in disruptions to
communication behaviotdhe calling frequency of blue whales is between; 4D Hz potentiallyin the
range of the lowfrequencysources useduringAcoustic and Oceanographic Reseasdtingactivities
Therefore, there may be temporary masking or reduced detection of communication signals due to low
frequencysonar.

Model-estimated effectdor the current Proposed Actiogshowanincreasen temporary auditory effects
from sonarcompared tothe prior analysiglue to several reasoni addition to thechanges in the
proposed actiorsummarized in Sectioh.3 (Summary of Acoustic and Explosive Stregspredicted
susceptibility to auditory effects hadightlyincreased for mysticeteasdescribed in SectioR.4.1
(Effects on MysticetdsAlso,the estimated densityor blue whalesas generally increasextross all
seasongompared to the previouanalysis and ageneralnorthward shift in bluewvhale distributionin
the Study Arednas been observeseeAppendixA to theDensity TR

The risk of repeatedffects on individuals and consequences to populations from disturbances of
individuals can be mediated by certain life history traits of a speBies. whales are large capital
breeders with a slow pace of lif€heEasternNorth Pacific stock of blue whalesknown to feedin its
designated feeding Bli#om June through Novembebisruptionsto foragingbehaviorcouldoccur
duringthe warm season although there were no modeled effects within the feeding Blfhis analysis
Mostmodeled effectsare predicted taoccur during the cold season when blue whales are more
dispersed(i.e.,occur in lower densitiesh the OffshoreArea anddisruptions to feeding behaviavould
likely be limited.Because they are capital breeders, they are expected to be resilient to-skromt
foraging disruptions due to their reliance on builb energy reservei$ they canalsocompensate for
lost foraging timgPirotta et al., 2019)The OffshoreAreaoverlapsportions of the blue whale feeding
BIA as doeshe Marine Species CoastMitigation Areadescribedn Sectionl.3 (Summary of Acoustic
and Explosive Stressyr$he Marine Species Coastal Mitigation Aveauld benefit blue whalesby
limiting certain antisubmarine warfare activities arekplosives indentified feeding areasear the
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coast The risk of auditory effects may be reduced through activdged mitigation because blue
whales are moderately sightablghenat the surfaceWhile no significant effects are estimated to occur
to this population from the Proposed Actiathis species is endangered and their slow pace of life
means that longerm effects on breeding adults could have a lontgrm effect on population growth
rates. This stock of blue whales is known to breed in the @dsorfarther south from the Study Area
therefore, no effects on breeding behavieare anticipated.Population trends fothe EasternNorth
Pacific stock dblue whales are unknown, bpbpulations argossiblystableor increasingacross the
Pacific

The predicted behavioral antT S=ffects are unlikely to result in any losigrm effects on individuals
Most predictedeffects are temporary auditory effects that are unlikely to contribute to any g
effectsonindividuals. Longerm consequences to theopulationare unlikely.

Table2-12: Estimated Effect®n the EasternNorth Pacific Stock of Blue Whales over a
Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing Q) Q) - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 6 14 - - -
Sonar Navy Training 2 9 - - -
Sonar USCG Trainin 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 Exerci&hip (CPF) Navy Training 31%
At-Sea Sonar Testing Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae bunding 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 cetacéaaringgroupand Mysticete behavioral groufthere arawo NMFS
managedstocks irthe Study Areathe CaliforniadOregoriWashington stock and the Northeast Pacific
stock Fin whales northof the U.S. EE&re assumed to belong to the Northeast Pacific staoéluding
fin whalesin Southeast Alask&n whalesare endangered throughout their rangé/hile detaileddata
regardingstock structure is limitedthe Northeast Pacific stockngesfrom Western Canada through
the Gulf of Alaska and into the Bering S&hile the CalifornigOregorWashington stock migrates
north-south along the L& Westcoast Fin whalesvithin both stocksare expected to occur in the
OffshoreAreain the warm monthsduring their feeding season, particularly in their feeding BIA from
June through NovembdseeSection 4Marine Mammal$ of the Biological Resources Background
Information TRor maps and additional detaildjin whalesightingsare infrequentwithin the Inland
Waters and smalhumbers of fin whales have been recordedehm Canal and Clarence Steatbund
SEAFA{ the summerModelpredictedeffects for both stocksare presented in the tabkbelow.

Most potential effectsto both stocksof fin whaleswould occurduring the warmseasorin the Offshore
Area The highest percentage offects to the California/Oregoiashingtonstockwould be due to
Acoustic and Oceanographic Resed@NRxgctivities,particularlyfor use oflow-frequency songran
activitythat has a substantial increase in the number of sonar hours since the previous aaglysis
described in Sectioh.3.1(Sonar and Other Transducgrand antisubmarine warfare activitiedost
effectson the NortheastPacific stock of fin whales would be dteeanti-submarine warfarectivities
Most modeledeffects from sonarare behavioralandtemporaryauditory effects Estimatedauditory
injury from sonarto both stocksarelimited. The risk otemporarybehavioral anduditory effects from
explosive activitiess limited for the CaliforniBOregorWashington stock, and no effects are expected
for the Northeast Pacific stockn average, individuals both the CaliforniaOregoriWashington stock
and Northeast Pacific stodould be affected less than once parar. Temporary auditory effects could
result in disruptions to communication behaviors. The calling frequentig whales is between3c 40
Hz, potentially in the range of leWwequencysonarsourcesbut lower than the nominal frequency of
mid-frequencyhull-mounted sonarsTherefore, there may be temporary masking or reduced detection
of communication signals due to lefrequencysonars.

Model-estimated effects for the current Proposed Action show an incréasehavioral ancuditory
effectsfrom sonarcompared tothe prior analysisacross botHin whale stockslue to several reasonsn
addition to the refinements to the assessment of auditory effexstd behavioral response function for
mysticetesdescribed in SectioR.4.1(Effects on Mysticetgsand activity changes discussed abotiere
have been increases in the estimated densityffiomwhalesfor the warm season (summer and fah)
both the OffshoreAreaand in Southeast Alaskin whals appearin high densitiesluring theirfeeding
seasorbetween June and Novemben theirfeedingBIA which extends off the U.S. Westoast from
Washingtonrdown into Mexico TheNortheast Pacific stock éih whales whenpresent in Southeast
Alaksafrom August toOctober, are known tocongregateén Behm CanaHowever fin whales prefer to
feedon shelf breaks andffshorewaters, scexpected densities in Behm Canal atidl verylow despite
increasing from the previousnalysisin addition, theexpanded northwarextent of thedensitymodels
in the Offshore Are&ncludesareasoff Canadavhere fin whales are assumed to lmethe Northeast
Pacific stockthus,the increase in effects on the Northedacificstockin the Offshore Areahown here
are actually due tanore appropriately apportioimg effectsbetween the two stockscompared to the
prior analysisvhich assumed activities in the Offshore Area would only affect the
California/Oregon/Washington stock
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The risk of repeatedffects 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 lif€heCalifornid Oregord Washington stock and thidortheastPacific
stock of finwhalesfeedin their feeding BIA during the summer and;ftierefore, disruptions to
foragingbehaviorscould occurBecause they are capitbreedersthey are expected to be resilient to
short-term foraging disruptions due to their reliance on buifi energy reservedduch ofthe fin whale
BlAs overlapthe OffshoreAreg including the Marine Species Coastal Mitigation Avighin 50 NMfrom
shore As detailed in Sectioh.3(Summary of Acoustic and Explosive Stregstine Marine Species
Coastal Mitigation Areaouldbenefit fin whaledy limiting certain antsubmarine warfare activities and
explosivesn areas that overlap identified feeding areas near the coBst risk of auditory effects may
be reduced through activithased mitigation because fin whales anederatelysightablewhenat the
surface.

While no significant effects are estimated to occur teshpopulatiorsfrom the Proposed Actionhis
species is endangered, and their slow pace of life means thaitéongeffects on breeding adults could
have a longeterm effect on population growth rate§in whalesare known to feed in the Study Area
Informationon breeding is limited but breeding is suspected to generally o8muth of the Study Area
Therefore no effects on breeding behaviare anticipated. Population trends for both the
CalifornidOregoriWashington and Northeast Pacific stock of fin whalesincreasing

The instances of predicted behavioral and auditeffigcts are unlikely to result in any lofgrm effects
onindividuals, although individuals who suffer an auditory injury may experience minor energetic costs.
Most predictedeffects arebehavioral andemporaryauditory effects that are unlikely to contribute to

any longterm effects on individuals. Longerm consequencefor the populationare unlikely.
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Table2-13: Estimated Effect®n the Californid Oregon Washington Stock oFin Whales over
a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 2 1 Q) - -
Explosive Navy Training (1) 1 - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 166 125 1) - -
Sonar Navy Training 63 51 (1) - -
Sonar USCG Trainin Q) - - - -
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 Exerci§hip (CPF) Navy Training 19%
Torpedo (NorExplosive) Testing Navy Testing 9%
Anti-Submarine Warfare Tracking Exerciséaritime Patrol Aircraft (CPF) Navy Training 5%
Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT
FBIAP West Coast (6,7,8,9,10,11) 44 53 0 - -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditonoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 otyé@e unding 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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Table2-14: Estimated Effects on thélortheast PacifiStock 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 Trainin - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 8 8 0 - -
Sonar Navy Training 31 17 (1) - -
Sonar USCG Trainin - - - - -
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 Exerci§hip (CPF) Navy Training 45%
Anti-Submarine Warfare Tracking Exerciéaritime Patrol Aircraft (CPF) Navy Training 22%
Acoustic Component Testing Navy Testing 8%
Anti-Submarine Warfare Tracking Exerci§ibmarine (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-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding 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 cetacdmaringgroup and the Mysticete behavioral group. TNMFS
managedPSs and equivalestocks are in the Study Areghe endangered Western North Pacific
(WNP)DPS andtock and theeastern North PacifENPDPS andtock (not ESAisted).

Members of the WNP stock feed during the warm season off the Russian coast. In the winter, some
2phbt YSYOSNB 61y26y la (GKS a{lF {1 KIfAYyEé FSSRAyYy3I LI Ll
the U.S. and then heasbuth to the breeding lagoons in the Baja California Peninsula, Mexico, while
other WNP stock members migrateest to Japan and ChinBecentphoto-ID and genetic testingave

shown thata percentage of the WNP stock migrates with the ENP stock down to breeding lagoons in
Mexicoduring fall and winterFor purposes of modelingffects, 0.7 percentof the gray whale densitip

the OffshoreAreawas 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 concurrentéksWNP gray whales are rare in the Study Areadelpredicted
effectson the WNP stocknay beoverestimated 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 Noverlsmall percentage &NP gray
whales belong to the Pacific Coast Feeding Graiyichfeedsin the OffshoreAreaand in the Strait of
Juan de Fuca between June and November. A smaller group of ENP stock members, known as

G { 2 dzyER/Sddlffeedsin Puget Sound from February to Jutieen 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 watEiP gray whales are not expected
to be present near SEAFfg@eSection 4Marine Mammal$ of the Biological Resources Background
Information THor maps and additional details)

The gray whalenigration BlA&are corridors along the coashat consist othe West Coast to Gulf of
Alaska (parentBIA (usedune;Novembe), the Northbound Phase A (child) BusedJanuarg May by
non-breeding adults and juvenileghe Northbound Phase Ehild) BIAusedMarch¢ May by mother
calf pairs), andhe Southboundchild) BIXused Novembecg February by all whalesgoth ENP and
WNP gray whales utilize these BIAs.

1 The Northbound Phase B migration BIA doublesraprductive BIA, as mothers and their
dependent calves rely on the nearshomaite for safety and for calves to fee8ince multiple
migration BIAs overlap geographically and seasonally, estimated effects within these BIAs, as
presented in the effects tables below, are not mutually exclusive.

1 Twofeeding BIAs ariglentified for the ENP stockone for the portion of the ENP whales that
travel into Northern Puget Sourfdbm February- June(i.e., the Soundersind one (consisting
of parent and core area$dr the remainder of thePacific Coast Feeding Growpo feedin
the coastal waters of th©ffshoreAreaandin Inland Waterswithin the Strait of Juan de Fuca
from June¢ November

Modelpredicted effects for both stocks are presented in the tables below. Mpdadicted 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 assessnwdrguditory effects described in Sectiari.1
(Effects on Mysticetgsthere have been increases in the estimated density for gray wirateg
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Offshore Areaompared to the previous analysisie to extendinglensity estimates farther frorthe
shorealong their migration routesff the Oregon and Washington coagtsr more details please refer
to Appendix A ofhe Density TR This has resulted in an increase in effects in the Offshore Area.

Graywhale habitat within the Inland Waters of the Study Areserlaps with the Puget Sound and Strait
of Juan de Fuca Mitigation Areahich restrict both sonar and explosive u$er more details see the
Mitigation chapter of the SEIS/OEIB).addition to thesegeographic mitigatiomreas,the Navy andhe
USCavill implementthe followinggeographic mitigation to avoieffects on gray whalespecifically

1 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&; Homeland Security Anfierrorism/Force Protection Exésesbetween March
1 and May 31

2.4.1.3.1 ESA-listed Gray Whales (Western North Pacific stock )

Most potential effects would occur ithe Offshore Area durinthe cold season due toull-mounted

sonar duringAt-Sea Sonairesting activitiesMost 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 anegligiblenumber of behaviorahndauditory effects from explosive actiigs

Effectsare estimated to occwwhile the gray whales are travelitigroughthe migrationBIA.On

average, individuals estimated to occur in the Study Area could be affected less than once per year
There are no predicted auditory or neuditory injury effects to this stocihe risk of auditory effects

may be reduced through activityased mitigation because gray whales are moderately sightable when
at the surface

Temporary auditory effects could result in disruptions to communication behaviors. The calling
frequency ofgraywhales is betweed00¢ 2000Hz below thenominal frequency of hullnountedanti-
submarine warfaresonarbut within the range of lowirequency sonarand some midrequency sonars
Therefore, there may be temporary masking or reduced detection of communicsitioals.

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. TiWéNPstock is endangered throughout its randmwever, because
they are capital breeders, they are expected to be resilient to stewrh foraging disruptions due to
their reliance on builup energy reserved.hey are known to feedar northwestof the Study Area in
higher latitudestherefore, disruption to feeding behavidrom training and testingctivitiesis not likely
to occur. Hfectsare most likely taccur when the whaleare migrating within themigration BlAeither
Northbound or Southboundihile the NWTDffshoreAreaboundaryoverlaps some of the gray whale
migration BlAalongthe Washington coastnost ofthe BIA sits between thghorelineand the eastern
boundary of theOffshoreArea (12 NM from shoreWhile no significant effects are estimated to occur
to this population from the Proposed Actiodir slow pace of life means that lotgrm effects on
breeding adults could have a longerm effect on population growth rate#\ fraction of the WNBtock
of graywhales idelievedto breedin the cold monthsin breeding lagoong Mexicq farther south of

the Study AreaThereforeno effects on breedingray whalesre anticipated. Population trends for the
G{I1KIfAy¢ T akestina@d e indgading A 2 y

The instances of predicted behavioral and finjurious auditory effects are unlikely to result in any
longterm effects on individualsviost predicted effects are temporatyehavioral andauditory effects
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that are unlikely to contribute to any loAgrm effects on individuals. Lorgrm consequences to the
population are unlikely.

Table2-15: Estimated Effects on th&/estern North Pacifi@ock of GrayWhales over a
Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 0 0 - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 1 4 - - -
Sonar Navy Training 0 - - - -
Sonar USCG Trainin 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-BIAC Northbound- Phase A (1,2,3,4,5) 1 2 - - -
M-BIAC Southbound All (11,12,1,2) 1 2 - - -
M-BIAP Southbound & Northbound (11,12,1,2,3,4,5,6) 1 4 - - -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditonyoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélze unding 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 highesproportion of effectswould occur in theDffshore Area durinthe cold season due to hull
mounted sonar during ABea Sonar Testing activitiddost effects are temporary auditory effects

because mysticetes are relatively less sensitive to behavioral disturbance and are therefore less likely to
avoid a stressofThere are a limited number of auditory injuries modeled to occur due to sonar
exposureFor explosive activitieshere are behavioral anttmporaryauditory effects with a limited

number ofauditory injuiiesestimated to occuas well Behavioral andemporaryauditory effects are

also estimated to occur while the gray whales are traveling on the migratioarl/ 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 activitybased mitigation because gray albs 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 1Q000 Hz. The upper limits of their calls ocbalowthe
nominal frequency of huinountedanti-submarine warfaresonarbut within the range of lowfrequency
sonars and some miftequency sonarsTherefore, 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 lif€herefore they are expected to be resilient to shadrm foraging
disruptions due to their reliance on builip energy reserved.here is overlap between tHéWTT Study
Area and both feeding BlAthe Soundersieeding BlAn the InlandWatersand the Pacific Coast
Feeding GrouQ f@eding BIAN the OffshoreAred), andbehavioraleffects have been modeled to occur
while whales are in these areas feediffects have also been modeled to occur while whales are
migratingnorth andsouth within their migration BIAS/Nhile theOffshoreArea overlaps some of the
gray whale migration BIA patilong the Washington coashostof the BIA sits between thghoreline
and the eastern boundary of th@ffshoreArea (most of which ist2 NM from shore) and continues
south down the coast of California to Mexidarect effects fromtraining and testingctivities ardess
likely to occuiin the nearshore aredWhile no significant effects are estimated to occur to this
population from the Proposed Actioméir slow pace of life means that lotgrm effects on breeding
adults could have a longeéerm effect on population growth rates. This stock of gray whales is known to
breed in the cold months farthesouth of the Study Aregtherefore, no effects on breeding behaviare
anticipated.The risk of auditory effects may be reduced through actibéged mitigation because gray
whales are moderately sightablghenat the surface

The instances of predicted behavioral and fiojurious 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 fgorary auditory effects that are unlikely to
contribute to any longerm effects on individuals. Lorigrm consequences to the population are
unlikely.
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Table2-16: Estimated Effects on th&astern NorthPacific Stock oGrayWhales 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 129 555 3 - -
Sonar Navy Training 2 3 1) - -
Sonar USCG Trainin Q) 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 - -
FBIAC Pacific Coast (6,7,8,9,10,11) 1 2 0 - -
FBIAC Pacific Coast Feeding Group (6,7,8,9,10,11) 4 3 - - -
FBIAP Pacific Coast (6,7,8,9,10,11) 11 9 0 - -
M-BIAC Northbound- Phase A (1,2,3,4,5) 75 294 0 - -
M-BIAC Southbound All (11,12,1,2) 70 311 0 - -
M-BIAC/RBIA Northbound- Phase B (3,4,5) 3 1 - - -
M-BIAP Southbound & Northbound (11,12,1,2,3,4,5,6) 131 539 0 - -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae unding 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 behavioralldyengpare
four NMFSmanagedstocksin the Study Areathe Central AmericgouthernMexico-

Californid OregoriWashington stockCentralAmerica DPSendangered, the MexicoNorth Pacific
stock(Mexico DPSthreatened, the Mainland MexiceCalifornid OregordWashington stockMexico

DPS threatened), and thel | ¢ IsthcRAl | & | A Qot ESBlistdd). While some humpbacks migrate,
others have been seestayingin more temperate waters all yeand aretherefore expected to be
present in theOffshoreArea yeasround. Sightings of humpbacks in the Strait of Juan de Fucnkamil
Watershave been increasing seasonalligh peak presencérom May to Octoberléte spring to fall)
Presence of humpback whales in Southeast Alaggticularlyfrom( K S | | & isHighest inghie {
summer monthsalthough the overall number of whales on Alaskan feeding grounds has declined in
recent yearsModelpredicted effects are presented in the tables below.

All stocksregulaty occurthroughout theStudy Areaespecially within their feeding Bshetween March
and Novembe(spring to fall) While the humpback DPSs were designated baseith@in respective
breeding areas in lower latitudesaeh DPShows some distingreferences in feedingreasthat
overlap with the Study Are@eeSection 4Marine Mammal$ of the Biological Resources Background
Information THor maps and additional details):

1 The Southern Southeast Aladkading BlfoverlapsSEAFA&N is active Mayseptemberlt
is primarilyused by the Haw@élistock.

1 The West Coast feeding BIA exteatlsng the coast from central California to northern
Washington including the western portion of the Strait of Juan de Fiitee parentand child
areas are activeMarch-November All four stocks are assumed tge these feeding areas to
some extentwith Mexico DPS animals primarily féegoff Washington and southern British
Columbia before continuing farther north, and Central America DPS animals primarilygfeed
off California and Oregon.

As detailed in Sectioh.3 (Summary of Acoustic and Explosive Stregstire Navy and USC®ill
implement the following geographic mitigation to avoid effects on humpback whales

1 The Marine Species Coastal Mitigation Ariiee Olympic Coast National Marine Sanctuary
Mitigation Areathe Canyon®larine SpecieMitigation Areaandthe Juan de Fuca Eddy
Marine Species Mitigation Area overlap areas where humpback whales may be présesyat. T
mitigation areawill benefithumpbackwhales by limiting the number @nti-submarine
warfaresonar exposures during tracking, torpedo, and other testing and training exercises.
Humpbackwvhale habitat within theStrait of Juan De Fucaerlaps the Puget Sound and
Strait of Juan de Fuca Mitigation Area, which restrict both sonar and explosive use.

1 TheStonewalland Heceta Banks Humpback Whale Mitigation Area extends from 12 NM to
over 20 NM from the central coast of Oreg@nd is seasonaBetweenMay 1 through
November 30, a hulkmounted MFland MF1Gonar used during training and testing
activities is allowed in the mitigation area. Additionally, no explosive sourceshliom
Countermeasure and Neutralization Testamivities are allowed to occur in this region
during May 1 through November 30
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1 The Point StGeorge Humpback Whale Mitigation Areegins 12 NM from the northern
California shorand is seasonaBetween July 1 through November 3@, hulkmounted MF1
and MF1Gonar used during training andstingactivities is allowedn the mitigations area
Additionally, no explosive sources frdvtine Countermeasure and Neutralization Testing
activities are allowed to occur in this regibatween 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 DR$nade up of both the Mexieblorth Pacific stock and Mainland Mexico

Californid OregodWashington stockis listed as threatened under the ESMhales from this DPS
migratenorth into the Study Are@n the summer months$o feed along the west coast of North America
and beyond to the Bering Sea and coast of RussieendangeredCentral America DPS, made ugloe
Central America/Southern Mexigdalifornid OregoriWashington stockalso migrate north to forage in
the shelf and contiantal slopewaters within the Study Area.

Despite lowedensitiesof humpback whales in the Study Area in the cold seasoist potential effects

to members otboth the Mexicoandthe Central Americ®PSwould occur in the cold season due to
conditions conducive to loatange propagationA large portion of effectare attributable tolow-
frequencysonarsourcesduringAcoustic and OceanographfesearcfONRRctivities an activity that

has a substantial increase in the number of sonar hours since the previous aaslgsiscribedn
Sectionl.3.1(Sonar and Other Transducgrand antisubmarine warfarectivities Most effects are
temporary auditory effects because mysticetes are relatively less sensitive to behavioral disturbance and
are therefore less likely to avoid a stressbinere are a limited number of behavioral aeenporary

auditory effects from explosive activithdditionally, there are a limited number of auditanjuries

modeled from both sonar and explosive activitgmporary effects are also expected to occur on
humpbackwhale designatedcritical habitat andwhile animals are on their feeding BIdn 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 callifigquency othumpbackwhalesencompassea wide range from

20¢ 2500Hz within the range of lowfrequency sonars and some rdicequency sonarsTherefore,

there may beemporary maskingr reduced detectiorof communication signal§.he risk of auditory
effects may be reduced through activitased mitigation because humpback whales are highly sightable
when at the surface.

Alimited number ofbehavioral and auditorgffects are predictedvithin the Stonewall and Heceta Bank
Humpback Whale Mitigation Areapecifically for the Mainland MexiggCalifornia/Oregon/Washington
stock,from adivities modeled outsid®f the mitigation area.

Model-estimated effects for the current Proposed Action shoslightincrease from prior analysis for
humpback whalegdue to several reason$n addition to the refinements to the assessment of auditory
effects described in Sectidh4.1(Effects on Mysticetdsthere have been increases in the estimated
density forhumpbackwhalesacross all seasons in the Offshémeaand InlandWaterscompared to the
previousanalysisDespite 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 todogg

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 lifemeaninghey are expected to be resilient to shadrm foraging
disruptions due to their reliance on builip energy reserved he feeding BIA established for humpback
whales overlap$foth the OffshoreAreaand Ifand Waters(i.e., the Strait of Juan de FucBghavioral
andtemporaryauditory dfects to humpbackare modeled to occur when the whales anetheir

feeding BIA from sources within the BBpecifically sonar andine countermeasurexplosives that

would occurcloserto shore.Although some individuaisiigrate backo breeding grounds waters off
Mexico and Central America the winter months other humpback whalestay inthe StudyAreayear
round. Transiting whales would be expected to have fewer potential exposures to training and testing
activitiesduring certain times of the yeaompared to animals that anmore homadicWhile no

significant effects are estimated to occur teede populatiors from the Proposed Action, their slow pace
of life means that longerm effects on breeding adults could have a lortggm effect on population
growth rates.No effects tobreeding behaviors are expectéar the whales that migratesouth to

breeding grounds in Mexicand Central Americ&opulation trends for thendangered Central America
DPSare estimated to be increasingvhile population trends for the threatened Mexico DPS is unknown

The instances of predicted behavioral and aAojurious auditory effects are unlikely to result in any
longterm effects on individuals, although individuals who suffer an auditory injury may experience
minor energetic costs. Most predicted effects are fgomary auditory effects that are unlikely to
contribute to any longerm effects on individuals. Lorigrm consequences to the population are
unlikely.

CriticalHabitat

The critical habitat designated by NMFS for humpback whvedesestablished in 202(86 Federal
Register21082) The critical habitaéxtends toboth ESAlisted DPSsoveringportions of the California
Current Ecosystemoff the coasts of California, Oregon, and Washingianto 50 NM andinto the
Strait of Juan de Fuc8ix units overlap the Study Area:

I Unit 11- Coastal Washington

Unit 12- Columbia River Area

1 Unit 13- Coastal Oregon

T Unit 14- Southern Oregon/Northern California
9 Unit 15- California North Coast Area

All units are in the Offshore Areldnit 11 extends from the Offshore Area into the Strait of Juan de Fuca
in the Inland Waters aredJnits 14 andL5arethe onlyunitsthat extend greater than 50 NM offshore.

The Quinault Range Site and its associate#rh@®uffer (which does not extend beyond-kf into the
OCNMYS) off the coast of Washington is excluded from the critical habitat designation because the
benefits of exclusion (i.e., avoiding the probable natisecurity impacts) outweigh the benefits of
specifying this area as part of the critical habitdtmpback whale critical habitat aleatendsto the

eastern Bering Sea and Gulf of Alaska for the Mexico &fhSugh this portion is outside of the NWTT
Study AreaWhile critical habitat was proposed Boutheast Alaska, specificalljthin Clarence Sait

and Behm Canal around SEARIXC, Unit 10)the critical habitatvas not incorporated in the final rule
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(86 Federal Registe21082. Humpback whales angresent inhigh densitiesn their critical habitat
during the warm season (summgroughfall). A map of this critical habitatisin the Biological
ResourceBackgroundnformation TR

One essential featurevas defined for this critical habitalerey 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, aircrafid non-explosiveweapons durindraining and testingctivities

would overlap this designated critical habit&lorrimpulsive 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., 20@hfrequencyand most midfrequency
sources proposed for use during training and testing activities overlapping or adjacent to critical habitat
in the Study Area would not fall within threearingrange of marine invertebrateor mostfish prey
speciesthereby 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
Descriptionspf the SEIS/OE#hdexamined in SectioA (Effects on Fishes from Acoustic and Explosive
Stressor¥of this documentMore information on acoustic effects marine invertebrates can be found

in Section C.4Marine Invertebratesin Appendix C of the NWTT SEIS/ORiSough hearing specialists

(i.e., herring and sardines) may detect someaiad highfrequencysonarsused in this portion of the

Study Area, these sources are outside of the range of best auditory sensitidtyse of thesasonars

would only result in brief behavioral responses, or no resp@B8sde et al., 2015; Sivle et al., 201Me

dzaS 2F 42yl NBA ¢2dzf R y20i OKNRYyAOlIffe StS@FLiS oF O 3l
feeding area. Brief periods of masking due to spatially and temporally isolated exposures are accounted
for above in the assessment of direct effectshampback whalesAlthough vessel noise may elicit a

brief response from individual prey species close to a vessel, noisecNaesnand USCéessels during
training and testing activities presents no plausible route of impact on prey species of sufficient quality
or abundanceThe minor, infrequent contribution afoise fromNavy and USCesse$to background

noise would not chronically reduce effective foraging space or prevent accessibility to prey.

The use ohon-explosive impulsive soursavould occur greater than 50 NM off the coast of Oregon and
California in a location that does not overlap critical habitdte ranges to any effects on fishes due to
non-explosive impulsive soursare extremely smalhs described isection4.4.2(Range to Effects for

the NonExplosive Impulsive Soudc&hus, the use of neaxplosive impulsive sources would have no
effect on critical habitat.

Explosives are the ongtressorthat may kill or injure prey specigdo explosives would be used in the
portion of critical habitathat extends into Inland Waters (Unit 1Bxplosive usi the Offshore Area
would overlap critical habitat as follows:

9 Training All explosives in the Offshore Area woulld used greater than 50 NM from shofdost
training activities with explosives would be conducted i¥287 and would not overlap critical
habitat Gunnery Exercise Surfate-Surface Ship Larg@aliber(binsE3[>0.52.5 Ib. NEWnd E5
[>5-10 Ib. NEWJand Gunnery Exercise SurfaceSurface Ship Mediur@aliber(bin E1[0.1¢0.25
Ib. NEW) are the onlytraining activities with explosives that could overlap the portions of Units
14 and 15 that extend greater than 50 NM from shake.shown in Sectiof.4.3(Range to Effects
for Explosivels the median range to fish mortality for bin E1 at the surface is 4 m, for bin E3 at the
surface is @m, and for binEs at the surface i$15 m.
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1 Testing Only twotestingactivities with explosives would occur in the Offshore Area

0 Acoustic and Oceanographic Research (ON#) use ofmallexplosivegbins E1[0.1¢0.25
Ib. NEW]and E3>0.52.5 Ib. NEW]jluringAcoustic and Oceanographic Research (ONR)
activitiesisnew for this analysis andould occur greater than 50 NM off the coast of
Oregon and California in a location that does not overlap critical haBigashown in
Sectiord.4.3(Range to Effects for Explosiygbe median range to fish mortalitipr bin E1
below the surface is 4 m and for d@8below the surface is 79 m.

0 Mine Countermeasure and Neutralization Testifige only &plosive stressoness than 50
NM from shorewith direct overlapof humpbackwhale critical habitatvould be duringMine
Gountermeasureand NeutralizationTesting Explosive Mine Countermeasure and
Neutralization Testing will not occur south of the Oregon/California boittergfore, it
would not ovetap most ofunit 14 andall of Unit15.

Mine Countermeasure andeutralizationTesting activities with explosives (bin E4 [>2.5

Ib. NEW]would occur greater than 12 NM from shore, typically in water depths shallower
than 1,000 ft. At the Quinault Range Sh& E4 would be used greater than 3 NM from
shore.As shown in Sectiof.4.3(Range to Effects for Explosiyethe median range to fish
mortality for bin E4 below the surface is 147 m

Explosive Mhe Countermeasure and Neutralization Testingvities would not occur ithe
following geographianitigation areaghat overlap critical habitatthe Olympic Coast
National Marine Sanctuary Mitigation Arghe Juan de Fuca Eddy Marine Species
Mitigation Area the Stonewall and Heceta Banks Humpback Whale Mitigation(Masp 1
through November 3Qnd the Point St. George Humpback Whale Mitigation Aialy 1
through November 30Juan de Fuca Eddyeceta Bankand Point St. George are
productive upwelling areawith high prey concentrationsSpatially and temporallyhese
geographianitigation areadully overlap feedig areasdentified under the BlAdffort and
partially overlapcore feeding areas identifieid the BIAI effort. Due to depth requirements
and geographic mitigatiorexplosive Mine Countermeasure and Neutralization Testing
activities would not overlap Unit 11 die humpbaclcritical habitat

Aside fromMine Countermeasure and Neutralization Testing activitt®xplosive activities will be at
least50 NM from the closest point of land, which will avoid or rede€fects onpreyin nearshore

habitat areasAs described in Sectigh2.3(Quantifying Mortality, Injury, and Hearing Effects from
Explosivel the thresholdused to predict ranges to fish mortalitydenservative as it is based on the
lowest peak pressure at which any mortality was observed in larvalSiah fsh prey items that occur
within theseaboveunits of critical habitat may be killedndwould no longer be available as prey items
Other potentialeffectsto fishfrom exposure to explosions include injury, TTS, physiological stress and
behavioral reactions. The ranges to thesm-lethal effects would be considerably larger than the range
to mortality. However, theseffects would not be anticipated to remove individuals (prey) from the

5 Torpedo (Explosive) Testinghich wasanalyzed 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 notethaltemporary or isolateaffects to prey items be expected to reduce

the quality of prey in terms of nutritional contentrustaceans have been shown to be relatively

resilient to explosive exposurelblost marine invertebrates lack air cavities and are comparatively less
vulnerable to the damaging effects of pressure wafeeg., Keevin & Hempen, 199ahd it is

anticipated that other invertebrates (including euphausiids) would respond similarly to explosive
exposuresVarious experiments suggest high survivability rates for invertebrates, including crustaceans,
near small explosiveslthough effects on larvae have not been studieBased on studies with seismic

air gunsjarvalmortality could occu(McCauley et al., 201:/¥ore information on explosive effects to
marine invertebrates can be found in Section Gldrine Invertebratesin Appendix C of the NWTT
SEIS/OEI&lthough 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 undetectablélherefore, 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.

Table2-17: Estimated Effects on th&lexico-North Pacific StockMexico DPSpf Humpback
Whales over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing Q) (2) - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 32 45 - - -
Sonar Navy Training 2 12 - - -
Sonar USCG Trainin 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 Exercighip (CPF) Navy Training 13%
Torpedo (NorExplosive) Testing Navy Testing 6%
Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT
FBIAC West Coast (3,4,5,6,7,8,9,10,11) 9 12 - - -
FBIAP West Coast (3,4,5,6,7,8,9,10,11) 27 34 - - -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Dagditdtes 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 ofyélze unding 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 (Acoustand NonAcoustic Effects Supporting Informatjoof the NWTT SEIS/OEIS.
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Table2-18: Estimated Effects on th&lainland Mexicog Californid Oregon WashingtonStock
(Mexico DPS)f HumpbackwWhales over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 13 6 Q) - -
Explosive Navy Training 0 1) 1) - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 536 720 1 - -
Sonar Navy Training 34 198 1 - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 14%
Unmanned Underwater Vehicle Testing Navy Testing 13%
Torpedo (NorExplosive) 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 - - -
FBIAC West Coast (3,4,5,6,7,8,9,10,11) 151 200 0 - -
FBIAP 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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae unding 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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Table2-19: Estimated Effects on th€entral America/Southern Mexicq
Californid Oregon WashingtonStock(Central America DP®f HumpbackWhales over a
Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 2 - - -
Explosive Navy Training 0 - - - -
Explosive USCG Trainin - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 78 103 0 - -
Sonar Navy Training 6 30 0 - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 15%
Unmanned Underwater Vehicle Testing Navy Testing 10%

Torpedo (NorExplosive) 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 - -
FBIAC West Coast (3,4,5,6,7,8,9,10,11) 24 30 - - -
FBIAP 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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae unding 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 ( Ha w BPSJH a w a stodki )

¢t KS

|'i stazkmigfates from the Hawaiiarislandsto feedin higher latitudes during the summer.

Somemembers of thestockare expected tde present inhe Study Area ilsoutheast Alaskandin
southern British Columbia/Washingtpwhile others travefarther northalongthe Alaska and Russian

coasts

Despite lower densities of humpback whales in the Study Area in the cold seassirpotential effects

toll KS

| $togkwauld dccur in the cold seasalue toconditions conducive to lorgange

propagation conditionsarea large portion oéffects are attributable tdow-frequency sonar sources
during Acoustic and Oceanographic Rese&@KRactivities an activity thahas a substantial increase
in the number of sonar hours since the previous analysisl antisubmarine warfare activitied/ost
effects are temporary auditory effects because mysticetes are relatively less sensitive to behavioral
disturbance and are therefore less likely to avoid a stregsdditionally, there are a limited number of
auditory injuries modeled from sonar actieis. There are a limited number of behavioral aegnporary
auditory effects from explosive actiigs 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 froertR800 Hz within the range of low
frequency sonars and some rdigequency sonarsTherefore, 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 teeveral reasondn addition to the refinements to the assessment of auditory
effects described in Sectidh4.1(Effects on Mysticetdsthere have been increases in the estimated
density for humpback whales across all seasons in the Offgtresandin Southeast Alaskeompared

to the previousanalysis

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 lifeneaninghey are expected to be resilient to shdaerm foraging
disruptions due to their reliance on builip energy reservedransiting whales would be expected to
have fewer potential exposures to training and testing activitMs effects to breeding behaviors are
SELISOGSR (2 200daNE & (KSaS FyAYlIf&a oaWHBSR Ay oGS
significant effects are estimated to occur to this population from the Proposed Action, their slow pace of
life means that londerm effects on breeding adults could have a lonrtggm effect on population
growth rates.Population trends foii KS | | ¢ lark €sfimatedit@Blricreasinghowever, declines
in the number of whales feeding in Southeast Alds&eeraised some uncertainty about population
growth for this stockTemporary effects are also expected to occur while animals are on their feeding

L! @ a SYo SN DPSFowewefriméarilyiddd lvihin Southeast Atka and northern British
Columbia, so these modeled effects may occur while the animals were traveling through trendrea
therefore have little to no effect on feeding behaviofhe risk of auditorgffectsmay be reduced
through activitybased mitigation because humpback whales are highly sightetide at the surface

The instances of predicted behavioral and Aojurious auditoryeffects are unlikely to result in any
longterm effects on individuals, although individuals who suffer an auditory injury may experience
minor energetic costs. Most predictexifects are temporary auditory effects that are unlikely to
contribute to any longerm effects onindividuals. Longerm consequences to theopulationare
unlikely.
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Table2-20: Estimated Effectonthe | | ¢ ISto€k ®f Humpback Whasover a Maximum
Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 4 2 - - -
Explosive Navy Training - 0 - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 292 417 1 - -
Sonar Navy Training 16 94 1) - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 12%
Torpedo (NorExplosive) Testing Navy Testing 5%
Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT
FBIA Southern Southeast Alaska (5,6,7,8,9) 1 2 0 - -
FBIAC West Coast (3,4,5,6,7,8,9,10,11) 77 97 0 - -
FBIAP 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-&Nditonoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae bunding 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. Them are
NMFSmanagedstockswithin the Study Areathe Californid OregoriWashington stockwhich is
regularlypresent in theOffshoreAreaandInland Watersand the Alaska stoakhich is regularly present
in Southeast Alaskdinke whales north of the U.S. EEZ asewaned to be in the Alaska stoddinke
whales are presumed to be present in the NWTT Study yeaaround. Members of the
CalifornidOregoriWashington stoclkexhibita residental movement ecologyexhibitingseasonasite
fidelity to foraging groundaround the San Juan Islands in Puget Sdtord spring to fallMinke whales
in the Alaska stoclrethoughtto migratearound the North Pacific during the wintand springnonths
andmigrate to tropical waterso breedin the fall. Asmall groupof individualsexhibit site fidelityand a
seasonal presence in Southeast Alaska in the sumktedelpredicted effects are presented in the
tables below.

Most potential effectdor both stocks ofninke whales would occun the OffshoreAreaduring the cold
seasorandwould be due tchull-mountedsonar duringanti-submarine warfarectivities.Most effects
are temporary auditory effects because mysticetes are relatively less sensitive to behavioral disturbance
and are therefore less likely to avoid a stres&stimated auditory injury effects from sonar are limited
for the CaliforniaOregoriWashington stock and are negligible for the Alaska stblkre are also
limited effects from explosive activitie®n average, individuals estimated to occur in the Study Area
could be affected less than once per yead the average individual risk of injury is negligiBleditory
effectsfrom hulkmounted sonaicouldresult in disruptions to communication behaviol®e upper
range of certain minke whale calls can reach over ] kélaw the nominal frequency of huthounted
anti-submarine warfare sonam.herefore, there may be temporary masking or reduced detection of
communication signaldue to low and lower midrequencysonatr.

Thee is adecrease in modeled effectsr the CaliforniaOregoriWashingtornstockcompared tothe

prior analysis and an increase in modeledfectsfor the Alaska stockrThesemodeled effect differences
aredue toseveral reasondn addition to the refinements to the assessment of auditory effects
described in SectioB.4.1(Effects on Mysticetgsthere have beeshangesn densitycompared to the
previousanalysisThere were no changes to the density of minke whales in Southeast Alaskaen

this analysis and the previous analy8igtthe expanded northward extent of the density models in the
Offshore Area includes areas off Canadeere minkewhales are assumed to be in théaskastock;

thus, the increase in effects on tiAdaskastock 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 affectGhéfornia/Oregon/Washington stockhe
decreased effecten the CalifornidOregorWashington stoclare influenced by thelecreasen density
wheretraining and testing etivities aremost likely to occurThe risk of auditorgffectsmay be reduced
through activitybased mitigationhowever, minke whaleare less sightabldue 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 breedeith&islow pace of liféelhey are expected to be
resilient to shortterm foraging disruptions due to their reliance on buifi energy reservefesident
members of theCalifornid OregoriWashington stockould berepeatedlyaffectedyearround, while
members within the Alaska stock would obkyaffectedduring the summer months when they are
presentin Southeast AlaskaVhile no significant effects are estimated to occur tespopulatiors

2-66



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

from the Proposed Actigrtheir slow pace of life means that lotgrm effects on breeding adults could
have a longeterm effect on population growth rateg.here are no apparent population trends for
California/Oregon/Washington minke whales, aihé {population trend for theAlaskastock ofminke
whalesisundetermined.

The instances of predicted behavioral and aAojurious auditory effects are unlikely to result in any
longterm effects on individuals, although individuals who suffer an auditory injury may experience
minor energetic costs. Most predicted effects are fomary auditory effects that are unlikely to
contribute to any longerm effects on individuals. Lorigrm consequences to the population are
unlikely.

Table2-21: Estimated Effects otthe Californid Oregorl WashingtonSock of Minke Whales
over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 1 (2) 0 - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing 28 42 1 - -
Sonar Navy Training 9 52 Q) - -
Sonar USCG Trainin 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 Exerci§hip (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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Dagditdtes 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 ofyélze unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-22: Estimated Effects othe AlaskaSock 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 Trainin 0 - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 2 5 0 - -
Sonar Navy Training 3 25 - -
Sonar USCG Trainin - - - - -
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 Exerci§hip (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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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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
manage all North Pacific right whales as a singfieck the Eastern Nah Pacific stockNorth Pacific

right whaleswhicharelisted asendangeredunder the ESATheirsummer rangencludes the Gulf of

Alaska and Bering Sea, while thaieeding grounds remain unknowNorth Pacific rightvhale

presencdn the Study Areds rare and sporadi¢lheycouldbe presentn the OffshoreAreayearround

but are not expected to be in theland Watersor in Southeast Alaskdlodelpredicted effects are

presented in the table below.

Most potential effects would occur in the cold season and wquidharilybe due tolow-frequency

sonar duringAcoustic and Oceanographic Resed@NR}estingactivities an activitythat has a
substantial increase in the number of sonar hours since the previous andlysiseffects are auditory
because mysticetes are relatively less sensitive to behavioral disturlaenacare therefore less likely to
avoid a stressoBehavioral andemporaryauditory dfects fromsonar exposurare limited. No effects
areexpected to occur from explosiativities. On average, individuals estimated to occur in the Study
Area could be affected less than once per y&dere are no predicted auditory or nauditory injury
effects to this stockTemporary auditory effects could result in disruptions to communication behaviors.
The frequency of North Pacific right whalp-callsis below the nominal frequency of hethounted antt
submarine warfare sonar but within the range of idn@quency sonarsTherefore, there may be
temporary masking or reduced detection of communication sigidis. risk of auditory effects may be
reduced through activipased mitigation because North Pacific right whales are moderately sightable
when at the surface.

Due to insufficient density data, no quantitative effestimates were modeled for this species in the
previous analysig-or this current analysis, a conservative densiffmatebased on recent sighting
datawas 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 li#&hile the Eastern North Pacific stock of right whalesie

within the OffshoreAreg effects to feedingr breedingbehavior from exposureouldbe possible

However, because they are capital breeders, they are expected to be resilient tatstortoraging
disruptions due to their reliance on buillp energy reserves. This species is endanganedwhile no
significant effects are estimated to occur to this population from the Proposed Athiein,slow pace of

life means that londerm effects on breeding adults could have a lortggm effect on population

growth rates. Population trends for this stock are unknown

The predicted behavioral and nénjurious auditory effects are unlikely to result in any léegm
effects on individualdMost predicted effects are temporary auditory effects that are unlikely to
contribute to any longerm effects on individuals. Lorgrm consequencefor the population are
unlikely.
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Table2-23: Estimated Effects othe Eastern North Pacifitock of North Pacific RightVhales
over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing (1) 1 - - -
Sonar Navy Training 0 1) - - -
Sonar USCG Trainin - - - - -
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 Exerci§hip (CPF) Navy Training 27%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.1.7 Sei Whale (Balaenoptera borealis ) - Endangered

Sei whales are in the LF cetacdmaringgroupand the Mysticete behavioral grouphereis oneNMFS
managedstockwithin the Study Area the Eastern North Pacific stocRei whales are listed as
endangered throughout their rang&heyare migratory traveling from winter breeding groundis
warm tropical watergo summer feeding grounds in subpolatitudes,andaretypically found in the
open oceanawayfrom the coastSei whales have a regular occurrence within@féshore Areaand
are not expected to be present in theland Wateror Southeast Alaska regiardodel-predictedeffects
are presented in the table below.

Most potentialeffects on sei whaleswould occur during the cold season and would be dubulth:
mountedsonar duringanti-submarinewarfareactivities.Most effects are auditory because mysticetes

are relatively less sensitive to behavioral disturbaand are therefore less likely to avoid a stres$¢w
auditory injuryeffects fromsonarare predicted and auditory injury effects frorexplosives are

negligible On average, individuagstimated to occur in the Study Areauld beaffected less than once

per yearand the average individual risk of injury is negligiBleditory 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 huthounted sonarTherisk ofauditory effectsmay be reduced
throughactivity-based mitigatiorbecause sei whaleme moderately sightablevhen at the surface

Model-estimated effects for the current Proposed Action sholidted increase from prior analysis for
sei whales dudo several reasond'here have been no changtsthe majority ofthe sei whale density
in the OffshoreAreg with a slight decrease in density in the nostdst cornerof the Study Aredor their
annual presence compared to the previarsalysisTherefore the refinements to the assessment of
auditory effects described in Secti@m.1(Effects on Mysticetdsare likely the causef the increase in
model estimated effects for theastern North Pacific stock of sei whales.

The risk of repeatedffects 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 tetehorforaging
disruptions due to their reliance on builip energy reserved.ransiting whales may experience less
effects as they are seasonally present in the Study Aéale no significant effects are estimated to
occur to this population from the Proposed Actioheir slow pace of life means that loigrm effects
on breeding adults could have a longterm effect on population growth rate®opulation trends for
endangered sei whales are unknown but are believed to be increasing.

The instances of predicted behavioral and Aojurious auditoryeffects are unlikely to result in any
longterm effects on individuals, although individuals who suffer an auditory injury may experience
minor energetic costs. Most predictexifects are temporary auditory effects that are unlikely to
contribute to any longerm effects on individuals. Longerm consequencefor the populationare
unlikely.
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Table2-24: Estimated Effect®n the Eastern North Pacifi&ock of Sei Whals over a
Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing Q) Q) - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 13 18 - - -
Sonar Navy Training 6 61 - - -
Sonar USCG Trainin 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 Exerci§hip (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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.2 EFFECTS ON ODONTOCETES

Theodontocetes are dividedinto the HRpreviously MFand VHRpreviously HF}etacean hearing
groups.Changes in the auditory criteria for the HF hearing group incluteceeasedhreshold for
onsetof auditory effects (TTS and AINJ) for sound sources below 10@rkiHio lowfrequency sources)
making them more sensitive to effects from these sour€dganges in the auditory criteria for the VHF
hearing group includeraincreased threshold fansetof auditory effects (TTS and AINJ) for sound
sourcesabovel0 kHz lfigh and very high frequenspurces), making thetesssensitive to effects from
these sourcesMost odontocetes are in the Odontocete behavioral group, apart from the harbor
porpoise and all beaked whale species whoravey separatednto a Sensitive Species behavioral group.

For sonar exposuredh¢ behavioral responst&unctionfor the Odonocete behavioral groupdicates

less sensitivity to behavioral disturbance than predicted in the prior analiséscombined behavioral
response function fothe Sensitive Specidsehavioral groupeplaces the two prior distinct behavioral
response functions for beaked whales aratborporpoisesAs described in Sectidh2.1(Quantifying
Effectson Hearingd KS YS{iK2R& (G2 Y2RSt I @2ARIyO0S 2F az2yl Na
probability of an avoidance response on the behavioral response fun&erausetie probability of
behavioral response has decreased for the Odontocete behavioral gvbilgthe estimated

susceptibility toauditory effectsto sources below 10 kHz has increagpdmarily for HF odontocetes)

this analysis predicts more auditory effects than the prior analysithfitme speciesDue to their greater
susceptibility to disturbance, cetaceans in the Sensitive Species behavioral group are predicted to avoid
many auditory injuriesindtherefore have higher modedstimated effects on behavior than prior
analysisThe cutoff conditions for predicting significant behavioral responses have also been revised for
both the Sensitive Species and Odontocete behavioral groups as shown in @ee@§Quantifying
Behavioral Responses to Sorjaiihe revised cubff 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 Sect@’.2[Behavioral Responses by Distance and Sound Pressurd.Level
These factors, along with changes in density valuethfBomajority ofodontocete 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 thprior 2020 NWTT SEIS/OEIS analysis are significantly influenced by changes in the
estimated densitiesAppendix A to the Density TR compares the densities used in this analysis to the
densities used in the previo@920 NWTT SHC¥EIS analysis.

Most estimatedeffects tobeaked whales ithe Sensitive Species behavioral group laebavioral
effects fromanti-submarine warfarectivities.Harbor porpoises in the Sensitive Species behavioral
groupin Inland Waters and nearshore locations are more likely to be affectendiyptenance and
testing activitiesFor the @ontocetebehavioralgroup, most estimated effects asuditory effects from
hull-mounted sonar (MFIMF1C)n anti-submarine warfarectivities.

Auditory effectsfrom mid-to highfrequency sonacoulddisruptcommunication behavior foall
odontocetes asthesesonarscan overlap witltheir most sensitive hearing frequencies aygical
whistleandsocial calbandwidths Exposure from higtand veryhighfrequency sonarfrom sources
duringcertainanti-submarine warfaremine warfare, andunmannedsystemactivities, could mask
echolocation clicksisedby odontocetes fonavigation and hunting.ow dutycycles and the transient
nature of most of the activities would reduemy effects oflongterm masking by these sources
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Modeling ofnon-explosive impulsive sour@etivities predicted no effects on odontocetes (true zero);
thus, effects due to use ofreon-explosive impulsive sour@re not discussed furtheHowever, range
to effects for this stressor are provided fdFcetaceansn Table2-89 and forVHFcetaceansn Table
2-90. Effect due to noAamodeled acoustic stressors are discussed above in SextaB(Effectsfrom
Vessel NoigeSection2.1.4(Effects from Aircraft Noigeand Sectior2.1.5(Effects from Weapons
Noisé.

Analysis of the effects due to modeled stressors relies on the stock abundances shown in the table
below.

2-74



Acoustic& ExplosiveAnalysisReportfor NWTT August2026
Table2-25: 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
Goosebeaked whale California/Oregon/Washington 5,454 1,256
Goosebeaked whale Alaska UNK 1,699
Dall's porpoise California/Oregon/Washington 16,498 126,587
51 ffQa LJ2NLJ2A & JAlaska UNK 51,030
Harbor porpoise Southern Southeast Alaska Inland Water 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 19,47(Q
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 74 75
Killer whale West Coast Transient 349 466
Killer whale Eastern North Pacific Offshore 300 272
Kogia spp¢ dwarf sperm whale |California/Oregon/Washington UNK 1051
Kogia spp¢ pygmy sperm whale | California/Oregon/Washington 4,111 '
Mesoplodont beaked whales California/Oregon/Washington 3,044 1,138
Northern right whale dolphin California/Oregon/Washington 29,285 185,566
Pacific whitesided dolphin California/Oregon/Washington 34,999 33,617
Pacific whitesided dolphin North Pacific 26,88( 12,59(
wA da2Q4a R2ft LKA yCalifornia/Oregon/Washington 6,336 8,995
Shortbeaked common dolphin | California/Oregon/Washington 1,056,304 369,710
Shortfinned 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

{rtwy {id20]1
Young et al., 2026)

laasSaavySyi
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Other: Abundance estimates based on other best available science, as noted.
Study AreaValues are the maximum number of animataity season within thdensityextent shown in thebensity TR

excluding foreign territorial seas. This includes a buffer around the Offshore Area that eyientlsli K 2 F S
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UNK: Unknown (NMFS SAR abundance is not available due to insufficieot tataof data within the last eight years)
Asteriskd) denotes that the species or stock is HSfed.
Bold abundance values were used to estimate average effects per individual in the following species assessments.
MThe abundance used here was obtained from the July 2025 cé@esuser for Whale Research, 2025)
# 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 cetacdmaringgroupand the Odontocete behavioral grouphere are
three NMFSmanagedstocksin the Pacificbut only onethat occurs in the NWTT Study Arethe
California/Oregon/Washington stoc&erm whales are listed as endangerethroughout their range
Sperm whales are known to prefer deep water and steep topograpgy can be migratoryvith their
distribution dependent on food soursendsuitable conditions for breedindput some populations are
more residentialFemales and their offspring often remain on their Katitude breeding groundgear
round buthave also been recorded in Alaska. Males are known to migrate between thedatiinge
breeding areas and highdatitude feeding groundsRegardlessperm whales are expected have a
yearround, regularpresencen the Offshore Areaspecifically off the Washington coastith the
highest densities in the summeérheyhave been recordeth the Inland Wates, however, these
occurrencesre still considered rae. Whilethey are known toforage in the Gulf of Alaska arBering
Sea/Aleutian Islands, they are not expected to be preseBointheast AlaskdModel-predicted effects
are presented in the table below.

Most potential effectsto the California/Oregon/Washington stock ggfermwhaleswould occur during
the cold seasoland would be dugo hull-mountedsonar fromanti-submarinewarfare activities.All
modeled effects are behaviorahdtemporaryauditory effects.A negligible amount déehavioral and
auditory effectds predictedto occur fromexplosive activitiesOn average, individuals in the
California/Oregon/Washington stock could be affected less than once perifeare are no predicted
auditory or nonauditory injury effects to this stocRemporary auditory effects fromnti-submarine
warfaresourcesare not likelyto cause anyisruption to communication behaviors. Sperm whale clicks
occur at frequencies much higher than the nominal frequency oftholinted sonar, therefore sperm
whales are expected to be able neaintaincommunication andoraging capabilities.

Model-estimated effects for the current Proposed Action show a decreabehavioraleffectsand an
increase irauditory effectsdue to sonar from the prior 2028WTT SEIS/OERalysis dud¢o several
reasons These changeme consistentith the refinements to the assessmentloéhavioral response
functions andauditory effects described in Sectidh4.2(Effects on Odontocet@sWhile sperm whales
generally have higher densities past 50 NM where waters are detifmee haveadditionallybeen
increases in densityearshore which overlaps with proposeanti-submarine warfarectivities.The risk
of auditory effects may be reduced through activtgsed mitigation because sperm whales are
moderately sightablevhen at the surface

The risk of repeatedffects 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 opptesidue to acoustic
disturbance than smaller odontocetes. Still, sperm whales are income breeders and may be more
susceptible taeffects due to lost foraging opportunities during reproduction, especially if they occur
during lactation While sperm whalepresent in the Study Areare consideredmore resident than
migratory, sex differences in movement patterns show males making longer migratory movements
higher latitudes, andelatedfemaleswith calves staying on breeding grouriddropical watersFemale
social groups have been recordedWashington and\laskatherefore, not all females stay in tropical
waters.Repeateckffects to femalesnay be more likelyf they remain in the Offshorérea yearround
compared to more transient males traveling to higher latitudes in the colder seaSangy data

indicates relativeabundanceacross the seasonwith March-Junehavingthe highest presencef sperm
whales While no significant effects are estimated to occur to this population from the Proposed Action,
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due tothA & & UdSgerigénaralion times, this population would require more time to recover if
significantlyaffected Soerm whalesare endangere throughout their range Population trends are
unknownbut are believed tobe increasing

Thelimited instances of predicted behavioral and romurious auditoryeffects are unlikely to result in
any longterm effectsonindividuals. Longerm consequences to theopulationare unlikely.

Table2-26: Estimated Effect®n the California/Oregon/Washington Stock @perm 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 Trainin - - - - -
NonExplosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 133 5 - - -
Sonar Navy Training 239 58 - - -
Sonar USCG Trainin Q) - - - -
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 Exerci§hip (CPF) Navy Training 46%
Anti-Submarine Warfare Tracking Exerciéaritime Patrol Aircraft (CPF) Navy Training 11%
Acoustic and Oceanographic Research Navy Testing 10%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 7%
Undersea Warfare Testing Navy Testing 6%
Torpedo (NorExplosive) Testing Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Dagditdtes 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 ofyéze unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.2.2 Dwarfand Pygmy Sperm Whale (Kogia sima and Kogia breviceps )

Dwarf and pygmy sperm whales are analyzed together, as these species are difficult to distinguish
are frequently classified as Kogia species. Kogia species are in the VHF detacigggroupand the
Odontocete behavioral groug.here is one NMF®anagedstock forKogia whaleg the U.S. North
Pacific: the California/Oregon/Washington stokkgiawhalesare assumed to be present yearund in
the NWTTStudy AreaTheyare an elusive specidisat preferdeep water particularlyoffshoreover the
continentalshef and slopeD Dwarf sperm whales generally occur in warmer tropical watetsich
suggestghat the primary species present in the NW3ulidy Areaare pygmy sperm whaled/odel
predictedeffects are presented in the table below

Most potential effectsto dwarfand pygmysperm whalesvould occurduring the cold season arate
primarilydue tomid-frequencysonarfrom anti-submarinewarfare. Most modeledeffects are

temporary auditory effectswith a limited number of aditory injuries Behavioralauditory, and

auditory injury dfects from explosive sourcese limited. On average, individuals estimated to occur in
the Study Area could be affected less than once per year. The average individual risk of atgary is
limited (less than once per year), as auditory injury is modeled from both sonar and explosive activity.
Temporaryand permanentuditory effects fronsonarsources are not likely to cause any disruption to
communication behaviors. Dwarf and pygmy sperm whale clicks occur at frequencies much higher than
mid-frequency sonaemissionstherefore, dwarf and pygmyperm whales are expected to be able to
maintain communication and foraging capabilitigébe risk of auditory effects to Kogia species may be
reduced through activihased mitigationhowever, Kogia whales are less sightable due to their cryptic
behavior.

Model-estimated effects for theurrent Proposed Action showdecrease irbehavioral andemporary
auditory effects from sonaand ara similamumber of effectdfrom explosive activity when compared to
the prior 2020 NWTEIS/OEIS analysis duestveral reasonshere were no changes in the density of
Kogia species in the Offshofeeacompared to the previous phagkat would contributeto changesn
modeled effects Thedecrease immodeled effectss due to changes in the Proposed Actiomaddition

to the changes to behavioral criteria amefinements to the assessment of auditory effefis sonar
described in Sectiof.4.2(Effects on Odontocetégs

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. Asrsdilim odontocetes that

are income breeders with a fast pace of life, dwantl 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 thathey are rarely active at the seaurface and tend to stay away from
anthropogenic activity when presentvhile 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 auditeffigcts are unlikely to result in any loagrm effects
onindividuals, although individuals who suffer an auditory injury may experience minor energetic costs.
Most predictedeffects are temporary auditory effects that are unlikely to contribute to any @y
effectson individuals. Longerm consequence®r thesepopulationsare unlikely.

2-78



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

Table2-27: Estimated Effect®n the California/Oregon/Washington Stock of Kogia Species
(Dwarf and Pygmy Sperm Whalesver a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 2 2 Q) - -
Explosive Navy Training 2 2 Q) - -
Explosive USCG Trainin (1) 1) - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 74 172 3 - -
Sonar Navy Training 85 302 1 - -
Sonar USCG Trainin 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 Exerci§hip (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 (NorExplosive) Testing Navy Testing 5%
Unmanned Underwater Vehicle Testing Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2423 Bairdoés Be aBaalduWbardig (

. | A dDERKadiwhales are in the HF cetacean auditory group and the Ser&itaedehavioral group.

There are two NMF8anagedstocks in the U.S. North Pacifice Alaska stock and the
CalifornidOregoriWashington stockBoth stockgrefer deep, offshorewaters, withmost. I A NR Q &
beaked whalesightings occurringlongthe continental slope®f the U.S. West Coast. Density survieys

the NWTTSudy Areaindicate highemabundancesiuringthe late spring and early fall seasans . I A NRQ &
beaked whalesnigrate seasonally based on surface watamperature andare assumed to migrate

further offshore during the colder wintanonths.The species has not been recorded during surveys

within Southeastlaska andre considered raravithin the Inland Wates of the Sudy Area. Model
predictedeffects are presentedh the tables below.

Most of the potential effects on boththe California/Oregon/Washington and Alaska stock ¢f A NR Q &
beaked whalere expected to occun the OffshoreAreaduringthe cold seasodue tolow-frequency

and hull-mountedsonarfrom anti-submarine warfarectivities 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 detectefluditory and norauditory injury from sonar activities is not expected

to occur, and p effectsare expected to occur fronexplosiveactivity. On average, individuals froboth

the Alaska stock and thealifornid OregordWashington stockould beaffectedseveral times per year.
Effectsonindividuals 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 NWTEIS/OEIS analy$ts . I A NR Q &hate 8uetd ®\Rral reasons

There were increaseis the OffshoreAreadensity2 ¥ . | A NR Q& bétekn|tie BurrenK | £ S &
analysis and the previous 2020 analysisaddition tothe refinements to the assessment of auditory

effects and behavioral responstor Snsitiveeciesdescribed in Sectiol.4.2(Effects on

Odontocete$. Both changesontribute toincreases in behavioral effecBeaked whales have exhibited
strong avoidance behavior towards somaposureduring controlled exposure experiments. Because of

this behaviormostmodeled effects ardehavioral responsehat would result in beaked whales

avoiding sonar sources, thus avoiding auditory efféCteexpanded northward extent of the density

models in the Offshore Area includes areas off Cama#aS NBE . I ANRQ& o0SI { SR gKIfSa
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 repeatedffectsonindividuals and consequences to populations from disturbances of

individuals can be mediated by certain life history traits of a speBesked whalegxhibit amixed

breedng strategybehaviorallythey feed yeatround likeincome breederdbut they demonstrate capital

breeding strategies during gestation and lactat{iteen et al., 2021 hereforethey may be more

vulnerable to prolonged loss of foraging opportunitieading up to andiuring gestatiorand lactation

| 26 SOSNE & f1 NAS 2R2y(G20SGSa ¢ AmdgbdmoréresttienttdJ- OS 2 F
YA&ZASR F2NIl3IAYy3d 2LIRNIdzyAGASE RdzS G2 |1 02dz&AGA O RA AN
nomadic movement ecology the OffshoreArea the risk of repeate@ffects to individuals is likely

similar within the population as animals move throughout their ranyile no significant effects are

estimated to occur to this population from the Proposed Actidue tothis specieSlonger generation

times, these populatiors would require more time to recover if significantjfected
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Several instances of behavioral disturbance over a year are unlikely to have atgrlorgpnsequences
for individualsalthough individuals who suffer repeated displacement may experience minor energetic
costs Based on the above analysis, lelegm consequences for thalaska stock and
CalifornidOregoriWashingtorstockof. I A NRQ& 0 %ule UnBkBly Mot prédBtadeffects are
behavioral responses in an open ocean basin that are unlikely to contribute to anielomgffects to
individuals. Longerm consequencefor these stocks are unlikely.

Table2-28: Estimated Effects othe California/Oregon/Washington stock af A NR Q &
Whaleover a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing 781 0 - - -
Sonar Navy Training 3,241 2 - - -
Sonar USCG Trainin Q) - - - -
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 Exerci$éaritime Patrol Aircraft (CPF) Navy Training 34%
Anti-Submarine Warfare Tracking Exercighip (CPF) Navy Training 25%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 16%
Acoustic and Oceanographic Research Navy Testing 9%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéze unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813

2-81

w»

w



Acoustic& ExplosiveAnalysisReportfor NWTT

August2026

Table2-29: Estimated Effects on the Alask@i 2 O1 2 F I ANRQa SIH1 SR
Year of Proposed Activities
Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 41 - - - -
Sonar Navy Training 1,539 1 - - -
Sonar USCG Trainin - - - - -
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 Exerciséaritime Patrol Aircraft (CPF)
Anti-Submarine Warfare Tracking Exercighip (CPF)
Anti-Submarine Warfare Tracking ExerciSibmarine (CPF)

Navy Training
Navy Training
Navy Training

47%
28%
19%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.2.4 Goose-beaked Whale ( Ziphius cavirostris )

Goosed S { SR gKIfSa ol a2 whalés are/in thelHF tetr@anhdbrng grauSand S R
the Sensitive Species behavioral grolipere are two NMR81anagedstocks in the U.S. North Pacific:
the Alaska stock and the Californ@regor Washington stockGoosebeaked whales are a deep diving,
pelagic specieand areone ofthe more commonly encounterebleaked whale species off the U.S. West
Coastin the NWTT Study Area, members of both stocks are expectedettapfar offshorein the
northernmostboundary of the U.S. EEZ aoffl Canadian waters/isual surveys and acoustic detections
indicate that goosdeaked whales have a yeayund presence in th©ffshore Areavith peak
abundances for both stocks in the winter and spriftiey are not expected to occur within the Inland
Watersand are considered rare in Southeast Aladkadel-predicted effects are presented in the table
below.

Most of the potential effectsto both the Alaska and California/Oregon/Washington stock of goose
beaked whalesvould occurin the OffshoreArea duringhe cold season anble fromlow-frequency and
hull-mounted sonar used ianti-submarine warfarectivities. Relatively fewer TTS effects are predicted
due to the behavioral sensitivity of goobeaked whales and the likelihood that they would leave the
area once sonar is detected. Auditdrgm sonar activities is not expected to occur. Behavioral Bh8
effects from explosive activigre negligible On average, individuals from both the Alaska and the
California/Oregon/Washingtostocks could beaffectedseveral times per yeaEffectson 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 shavargeincreasen behavioral effects due

to sonar from the prior 20200WTT SEIS/OKGeto several reasondn the previous 202INWTT
SEIS/OEkhalysisgoosebeaked whales were includedithin the Mesoplodonbeaked whale guild
densitydue to lack of sufficient density datdlo direct comparison in density can be madmit 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 respfmsgensitiveSpecies
described in SectioR.4.20 (Effects on Odontocet@sncreasepredictedbehavioral effects. Beaked

whales have exhibited strong avoidance behavior towards sonar exposure during controlled exposure
experiments. Because of this behaviomst modeled effects are behavioral effects that would result in
beaked whales avoiding sonar sources, thus avoiding auditory effdexpanded northward extent

of the density models in the Offshore Area includes areas off Cambdee goosebeaked 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 angsis 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 mesiliechodontocetes with

a medium pace of life, goodseaked whales are likemoderately resilient to missed foraging
opportunities due to acoustic disturbanddeaked whales exhibit a mixed breeding strategy;

behaviorally they feed yeaound like income breeders but they demonstrate capital breeding
strategies during gestation and lactati@heen et al., 2021 herefore, they may be more vulnerable to
prolonged loss of foraging opportunities leading up to and during gestation and lactBgcause
goosebeaked whales have a homadic movement ecology, the risk of repeated effects on individuals is
likely similar within the population as animals move throughout their raifgleile no significant effects
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are estimated to occur tthis population from the Proposed Actiodue tothis specie§longer
generation times, tBsepopulatiors would require more time to recover if significantly affected.

Several instances of behavioral disturbance over a year are unlikely to have atgrlorgpnsequences
for most individuals, although individuals who suffer repeated displacement may experience minor
energetic costs. Most predicted effects are behavioesbonses in an open ocean basin that are
unlikely to contribute to any lontgerm effects on individuals. Lortgrm consequencefor this
population are unlikely.

Table2-30: Estimated Effects othe California/Oregon/Washington Stock dsooseBeaked
Whales over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training Q) 0 - - -
Explosive USCG Trainin 0 - - - -
NonExplosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 996 1 - - -
Sonar Navy Training 6,591 4 - - -
Sonar USCG Trainin (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 Exerciséaritime Patrol Aircraft (CPF) Navy Training 36%
Anti-Submarine Warfare Tracking Exerci&hip (CPF) Navy Training 29%
Anti-Submarine Warfare Tracking ExerciSubmarine (CPF) Navy Training 17%
Acoustic and Oceanographic Research Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyéae bunding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-31; Estimated Effects on the Alaska Stock of Go&smaked Whales over a Maximum
Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training (1) - - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 161 1 - - -
Sonar Navy Training 6,719 3 - - -
Sonar USCG Trainin - - - - -
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 Exerciséaritime Patrol Aircraft (CPF) Navy Training 48%
Anti-Submarine Warfare Tracking Exerci§hip (CPF) Navy Training 27%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 19%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.25 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 suridgspplodont beaked whales
off the U.SWest Coast arerecognized by NMF& a single California/Oregon/Washington stock. This
stock includes Blainville'8/( densirostris = t SUNPerin), Pyomydl. peruvianu}, Stejneger's\.
stejneger), ginlgo-toothed (M. ginkgodeng, and Hubbs'Nl. carlhubbsi beaked whalesThese
Mesoplodont species argelievedto be present yearoundwithin the Offshore Areawith 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 uncertélirey are not expected to occur within the
Inland Wates of Washingtonf{ (i S 2y S 3 S NI & areti&lorlySpecias Knbvin$o occur in Alaskan
waters, althouglthey are considered extralimital in the Southeast Alaska portion of the Study Area.
More details on each species can be found withinBi@ogical Resourc&ackgroundnformation TR
Model-predictedeffects are presentedn the tablebelow.

Efects onMesoplodont beaked whales are expected to ocduring the cold seasodue tolow-
frequencysonar used duringnti-submarine warfarectivities 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 detedidauditory injuriesfrom sonar activiy
areexpected to occurThere is a negligible amount of behavioral aechporaryauditory effect

modeled for explosive activitypn average, individuals from the California/Oregon/Washington stock
could beaffectedover onceper year.Effectson 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 20200WTT SEIS/OE®alysisThe previous 2020WTT SEIS/OHE®alysis included
goosebeaked whales withithe Mesoplodontbeaked whaleguild, thereforeno comparison in density

can be madeThe refinements to the assessment of auditory effects and behavioral response function

for the SnsitiveSeciesbehavioral grouglescribed in SectioB.4.2(Effects on Odontocetgsare likely

the causeof 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 whatasstmodeled effects are behavioral effects that would

result in beaked whales avoiding sonar sources, thus avoiding auditory effects.

The risk of repeatedffectsonindividuals and consequences to populations from disturbances of
individuals can be mediated by certain life history traits of a speBieaked whales exhibit a mixed
breeding strategy; behaviorally they feed yaaund like income breeders but they demonstrate capital
breeding strategies during gestation and lactat{iteen et al., 2021Y herefore, they may be more
vulnerable to prolonged loss of foraging opportunities leading up to and during gestation and lactation.
As mediurssizedodontocetes with anediumpace of life, beaked whalese likely moderately resilient

to missed foraging opportunities due to acoustic disturbarBecause Mesoplodont beaked whales

have a nomadic movement ecology, the risk of repeattdcts to individuals is likely similar within the
population as animals move throughout their raniféhile no significant effects are estimated to occur

to this population from the Proposed ActioR,dzS (2 (KA & aLISOASaAaQ f2y3ISNJ ISy
population would require more time to recover if significantly affected.

Several instances of predicted behavioral and-mgarious auditoryeffects are unlikely to result in any
long-term effects to individualsalthough individuals who suffer repeated displacement may experience
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minor energetic costdBased on the above analysis, letegm consequences for the

Californid OregoriWashingtorstockof Mesoplodont beaked whalesre unlikely Most predicted

effects are behavioral responses in an open ocean basin that are unlikely to contribute to astgriong
effects to individuals. Lonrterm consequenceto this stockare unlikely.

Table2-32: Estimated Effects on th€alifornia/Oregon/WashingtorStock ofMesoplodont
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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 826 1 - - -
Sonar Navy Training 4,663 4 - - -
Sonar USCG Trainin Q) - - - -
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 Exerciséaritime Patrol Aircraft (CPF) Navy Training 37%
Anti-Submarine Warfare Tracking Exerci§hip (CPF) Navy Training 26%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 18%
Acoustic and Oceanographic Research Navy Testing 7%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.2.6 Killer Whale ( Orcinus orca )

Killer whales are in the HF cetacean hearing group and the Odontocete behavioralHneupareive
stocks of killer whalegresent in the NWTT Study Ar@aeEastern North Pacifiouthern Resident
stock is equivalent to the Southern Resident DPS, which is listed as endangered under Ki#eESA.
whales belonging to the other four stockbe West Coast Transiemilaska Resident, Offshore, and
Northern Resident stockgye not listed under the ESKModel-predicted effects are presented the
tablesbelow.

2.4.2.6.1 ESA-listed Killer Whales ( Southern Resident DPS [ Eastern North Pacific
Southern Resident Stock ]) - Endangered

The Eastern North PacifENP)Southern Residerkiller whale DP$hereafterreferred to aghe
SouthernResiden{s]) islisted as endangerethroughout their rangeThae arethree familial pods that
make up theSouthern Residentpopulation the J, K, and L podBhey typically occun nearshore

waters along the Washington, Oregon, and California coastline as welihesinlandwatersof
Washingtonand southern British Columbia, Canadlaeyroutinely use areas where Chinook salmon,

their preferred prey sourcéjave highdensities such ashe mouth of theColumbia Riveand entrance

to the Strait of Juan de Fucaouthern Resident killer whales are present yeamd, but heir
movementswithin the range are seasonahd pod specifidn the OffshoreAreathe K and L poslhawe a

more expansiveistribution down the U.SWest Coast ithe cold season compared to J p@dfer to

the DensityTRfor further details on poespecific densities)n the Inland Watersall podsare seerin

Puget Sound during fall and wintehen their prey source ithe most concentratedin the summer

they areseen around the San Juan Islaadsl Haro Strajinl y | NS Rdz0 6 SR ( K&A NJ & & dz
The small and resident populatigrarentBlAdelineatedfor 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 watdtse core Bl&onsists of areasfantense use around

the San Juan Islands aadtoastal region extending from timeouth of the Straitof Juan de Fuca to

northern OregonThere 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, reg@iysis of their habitat use has
reporteda decline irtheir use of Puget Soun@tewart et al., 2023)This change in distributiqmatterns

is in response to reduced @y availability(Ettinger et al., 2022pne of the main stressors on the
population.While Southern Residents are still expecteddmtinue theirseasonalise of the Inland
Waters, b account fora potential shift to a yearround Offshore Area habitat useffecs on the

Southern Resident stoakere quantitativelyanalyzedn for two casesthe firstanalyzing effects to
Southern Residents in both the Inshore Waters and Offshore Area as their current seasonal movements
show(Table2-33), and the second analyzing effects to Southern Residents in the Offshore Area year
round to account for a future where Southern Residents only octuipyregion of the NWTT Study Area
(Table2-34). Regardless diabitat usecase most estimated effects to the Southern Resident killer
whales would occur in the Offshofgeaduring the coldseasonin the case that the Southern Residents
continue toseasonallyccupythe Inland Watersmosteffectsin Inland Watersvould bedue tomid- to
high-frequencysonar use ildnmanned Underwater Vehicleestingin the Strait of Juan de Fudathe
Offshore Areainder both use casea large portion of effects/ould be de to Acoustic and
Oceanographic Resear(@NR) an activitythat has a substantial increase in the number of sonar hours
since the previous analysiand antisubmarine warfare activitief\lthoughAcoustic and Oceanographic
Research (ONRjould not use sonars with high source levels, sonars could be used for multiple days
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during each eventMost effectsin both casesvould be behavioral effectand some temporary auditory
effects. No effects from explosive sour@s expected to occur to this stodk either case

In the Offshore Area, Southern Residemiay 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 coastHanson et al., 2017vith 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 S4llnexplosive 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 dimited number ofexplosive testingvents (up to two explosive Mine Countermeasure and
Neutralization Testing activities in the Offshore Area per yieat) could occur closer to shoréo

minimize potential overlap with Southern Residentst the geographic mitigations described in Section
1.3.6(Explosive} this activity would be conducteb the maximum extent practicdtom July 1 through
September 3@vithin 20 NM from shoreOutside of this period (from October 1 through June a0),
maximum of one evenwvould occurannually.Within 12 NM from shore, in the Quinault Range Site, 50
percent of bin E4 (>2:5 Ib. NEW) explosives must occur at a distance greater than 4.6 NM from shore.
This activitywill not be conducted in the following areas: Olympic Coast National Marine Sanctuary
Mitigation Area (yearound), Juan de Fuca Eddy Marine Species Mitigation Areafryeead), Stonewall
and Heceta Banks Humpback Whale Mitigation Area (May 1 througbnNmer 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 E8.5-2.5 Ib.] or less) would be used during Mi@euntermeasure
andNeutralizationTestingactivitiesat Crescent Harbor EOD Training Range and Hood Canal EOD
Training Range (up to six events in Inland Waters per year). Southern Resiger#re 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 implementatioaativity-basedmitigation, means the
potential for exposure is very low. In the unlikely event of Southern Resdeiricident witheither of
theseactivities activity-basedmitigation 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 Aoald be affected less than once per year.
No norrauditory injury is expected to occur from the Proposed Actitemporary auditory effects from
low-frequencysonarsourcesare not likelyto cause disruption to communication behavipbait effects
from mid- to high-frequency sources coulé&cholocation clickand social callare above the anticipated
bandwidth oflow-frequencysonar sourcebsut would overlap midto highfrequencysonarranges The
risk of auditory effects may be reduced through actidgsed mitigation, as killer whales are highly
sightableat the surface and are typically present in pods.

Model-estimated effects for the current Proposed Action show increases in behasimé&mporary
auditory effects due to sonar from the prior 2020V TT SEIS/OKIGe tochanges in proposed activity,
in addition tothe refinements to the assessmentloéhavioral response aralditory effects described
in Sectior?2.4.2(Effects on OdontocetgsThere 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, suggey theywould be moreresilient to missed

foraging opportunities due to acoustic disturbanexcept during lactatiorHowever, because the
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Southern Resident killer whales amgticallyendangered any impact tasuccessfuloraging

opportunities couldmpact an individuaand thus the populationin addition tothe threats ofvessel

noise and traffién their environment the mainthreatsidentified for this specific group of killer whales
includedecreased prey availdhy, leading to malnutrition, an@xposure to high levels of contaminants
Becausesouthern Residerliller whales in the Study Area aresidential to this regionthe risk of

repeated exposures to individuals is likely similar within the population as animals move throughout

their rangeand across all lifstages While no significant effects are estimated to occur to this

population from the Proposed ActionddS (12 GKA& &aLISOASaQ f2y3aSNJ ISy SNI
would require more time to recover if significantly affected.

Critical Habitat

The critical habitat designated by NMFS for Southern Resident killer wheledesthe Inland Waters

of Washington specifically the waters around the San Juan Islgnd., theitt / 2 NB { dzYiN SNJ ! NBI ¢
Haro Strai}, Puget Sound, and the Strait of Juan de F(tlFederal Regist€§9054) with the exception

of Hood Canleandwherewater depth is less than 20.fEighteen sitesowned or controlled by the

Department ofWar (DOW)are excluded from this critical habitat designation, including Navy

installations within Puget Sounddditional critical habitat was establishedf the U.S. Wet Coastirom

the 20ft. depth contour to the656ft. depth contour, rangingfrom the U.S./Canadian bordeown to

central Californig86 Federal Registet1668. The exception to theoastalcritical habitatdesignationis

the Quinault Range Sitdf the coast of northern Washingto map of this critical habitatan be found

in Section 4 Marine Mammal$ of the Biological Resources Backgrountbrmation TR

Sound or energy from sonanggssels, aircraft, weapons and explosigdasngtraining and testing
activities could overlap this designated critical habidwnexplosive impulsive soursavould be used
greater than 50 NM off the coast of Oregon andulebnotoverlap critical habitatEffects orthe three
essential featuregentified for the conservation of the Southern Residsitickare discussed below

Essential feature Mwater 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 fmisducing stressor.

Essential feature Zirey species of sufficient quantity, quality, and availability to support individual
growth, reproduction, and development, as well as overall population growth

9 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 desigitiatdchabitat

does not include the followin@8 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 marift) &eawal
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 \Riety23(8

(Army); (9) Puget Sound Naval Ship Yard; (10) Strait of Juan de Fuca rievaiidiice weapon range, restricted area; (11) Strait

of Juan de Fuca and Whidbey Island naval restricted areasi@b®@yalty Inlet naval restricted area; (13) Port Gardner Naval

Base restricted area; (14) Port Orchard Passage naval restricted area; (15) Sinclair Inlet naval restricted arean(@6)&vaalr |
restricted area; (17) Port Townsend/Indian Island/WalasinP 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 understoodreknown to include
halibut, herring, sardine, rockfish, sablefish, lingcod, and dover(Bokel et al., 2017; Ford et

al., 2009; Ford et al., 2016; Hanson et al., 20T0g 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 Sectios.1.1(Effects from Sonar and Other Transdugen@nimpulsive sound
sources, such as sonar, are not known to cause direct injury or mortality to fish under conditions
that would be found in the wil§Halvorsen et al., 2012c; Kane et al., 2010; Popper et al., 2007)
Sonars with frequencies below 2 kHz in the hearing range of salmar@dgpically used in the
Offshore Area, wittimited usagein the Inland WatersAlthough hearing specialists (i.e., herring
and sardines) may detect some mahd highfrequency systems used in this portion of the

Study Area, these sources are outside of the range ofdngditory sensitivty. Rather, theuse of
sonar and other transducethroughout the StudyArea would only result in brief behavioral
responsesor no responséSivle et al., 2015; Sivle et al., 20E2)dthuswould 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 pesoaf masking due to spatially and temporally
isolated exposures are accounted for in behavioral disturbances as explai@eiteia and
Thresholds for U.S. Navy Acoustic and Explosive Effects Analysis (Pflds® IV¢partment of

the Navy, 2025)

9 Other stressors (vessel noise, aircraft noise, and weapons noise): Although vesseiroisie
noise, andveapors noise may elicit a brief response from individual prey speaiese from
these stressorpresents no plausible route t@duce thequantity, quality oravailability ofprey
species. The minor, infrequent contributionavy and USCéssel noise to background noise
would not chronically reduce effective foraging echolocation space in critical habitat

1 ExplosivesExplosives are the only stressor that could kill or injure prey spegtbsr potential
impacts from exposure to explosions incluyd@S, 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 teduce the overalhvailability and quantity of prey
speciedrom criticalhabitat Nor would any nottethaltemporary or isolatecffectsto prey
items be expected to reduce the quality of prey in terms of nutritional content.

Inland WatersNotestingactivities with explosives would occur in Inland Wat@asly eplosive
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 dfical habitat(note that the other EOD
trainingrangein 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 explosivEke range to fish mortality would not extend into the
designated critical habitat next to the Crescent Harbor H&@Ihing RangeThe results of
hydroacoustic monitoring at the Crescent Harbor EXd&ining Rangsuggest that pressure

levels would not typically exceed fish injury thresholds in adjacent critical haB#aiSection
4.4.3(Range to Effects for Explosiy@s the Fishes section, theedianrange to fish mortality

due to bin E3 (>0-2.5 Ib. NEW), the largest explosive proposed in the Inland Watéi@ nis
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Over multiple years (20@2018) of monitoring EOD underwater detonations, most observed
mortalities werePacific 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 speatehie Crescent Harbor EOD

Training Rangby conducing explosive activities at least 1,000 m from the closest point of land

to avoid or reduce impacts on fish (e.qg., juvenile Chinook salmon) in nearshore habitat areas.

Offshore Area: Wtraining involving the use of iwater explosives would occur greater than 50
NM from shoreand would not overlap critical habitaAll testing involving explosives would
occur greater than 50 NM from shore in the Offshore Areawaadld not overlap critical

habitat, exceptexplosive Mine Countermeasure and Neutralization Testing. Mine
Countermeasure and Neutralization Testimguld beconducted greater than 12 NM from shore
off Oregon and Washingtomhen this activity occursutside of the Quinault Range Sit&hile

this activity would also occur at the Quinault Range ite Quinault Range with a #m buffer
was excludedrom critical habitat designation for national security purpoddme
Countermeasure anbleutralizationTesting activities with explosives (bin E4 [>215. 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 Skéti®n

(Range to Effects for Explosiyethe median range to fish mortality for bin E4 below the surface

is 147 mFish 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 withirethabitat as a whole. Although

some individual prey items may be killed, the effect on overall quantity, quality, and availability
of prey items would beninimal compared to thenillions 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
abundancegFisheries and Oceans Canada, 2018; Murray et al., 2019; Ward et al., RAKiBY

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 longerm benefits to Southern Residekiller whales from such reductions
g2dZ R G2 0SS YAYAYIFf I &Mibordelal 200R;TrRe@& RIS, SE YA Yy I &
2018) The potential magnitude of mortality of prey itentlie totheseactivitieswould beminor

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 3rassage conditions to allow for migration, resting, and foraging.

1 SonarUse 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 critiegitat.

1 Vessel NoiséActivity-basedmitigations are designed to limit the potential for vessel
interactions to disturb the Southern Resident DPS, and infrequent and transient noisélé&nom
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and USC@®essels would not obstruct waterways or impact the conservation function of passage
conditions to allow for migration, resting, and foraging in designated critical habitat.

1 Weapon NoiseSince 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.

1 AircraftNoise: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 habitdtom aircraft noise

1 Explosives: Since sound and energy from these explosions would be short in duration and would
occur a very limited number of times within any yé@acritical 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.

Table2-33: Estimated Effects on the Eastern North Pacific Southern Resident Stock of Killer
Whales over a Maximum Year of Proposed Activit{€ffshore Area and Inshore Waters)

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing 33 5 0 - -
Sonar Navy Training 2 1 - - -
Sonar USCG Trainin 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 (NorExplosive) Testing Navy Testing 8%
Area Type Area Name (Active Months) BEH TTS AINJ INJ MORT
Critical Habitats ~ Coastal Washington Northern Oregon Inshore (A 1 - - - -
Critical Habitats ~ Coastal Washington Northern Oregon Offshore (2 9 0 - - -
Critical Habitats Puget Sound (All) 2 1 0 - -
Critical Habitats Strait of Juan de Fuca (All) 5 2 - -
SBIAC SRKW Core (All) 13 2 - - -
SBIAP SRKW Parent (All) 30 6 0 - -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélze unding 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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Table2-34: 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 44 5 - - -
Sonar Navy Training 0 - - - -
Sonar USCG Trainin Q) 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 (NorExplosive) 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 (A 2 - - - -
Critical Habitats  Coastal Washington Northern Oregon Offshore (2 14 0 - - -
SBIAC SRKW Core (All) 18 3 - - -
SBIAP SRKW Parent (All) 35 5 - - -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditonoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae bunding 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 fourstocks ofnon-ESA listed killer whales within the Stullea include the ENRlaska Resident
stock, the ENP Northern Resident stock, 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 Aredn the OffshoreArea the Northern Resident, OffshorandWest CoasTransient

killer whale stocks are present yearund but maintain specifigeographic and seasonal patterii$ie
Northern Residents and/est CoasTransients are also expected to be presenthie Inland Watersf

the Study Arealn Southeast Alaska, the OffshoW#est CoasTransient, and Alaskaesident killer
whaleshave been documented, with the Alaska Residemnést commonly and predictapfound
throughoutthe Alaskan inland wateifsom spring b fall. West CoastTransient killer whales have been
present in Southeashlaskawaters butare considered rare in thedbith Alaskgortion of the Study
Area.

All stocks of notESA listed killer whales are not expected to be affected by, or have negligible effects
from, explosive activityHfects to theAlaska Residerstockwould occur in Sutheast Alaskand be due

to mid-frequencysonar use in Acoustic Component Testingost effects would be behavioral and
temporaryauditory effectswith a negligible amount of auditory injury from exposu@n average,
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individualAlaska Residentsstimated to occur in th&utheastAlaskaportion of the NWTTStudy Area
could be affected less than once per yeffects to the Northern Resident stock of killer whales would
occurin the OffshoreAreaand primarilybe due tolow- to highfrequency sonar used @nti-submarine
warfareactivities.Most effects would be behavioral artdmporaryauditory effects, with a negligible
amount of auditory injury from exposure. On average, individN@ithern Residents in th&l\WTTStudy
Area could be affected less than once per yé&dfectsonthe West Coast Transient stock woubginly
occur inthe Inland Watersand be due to midto highfrequency sonar used tdnmanned Underwater
VehicleTesting Most effects would be behavioral anndmporaryauditory effects, with dimited

amount of auditory injury from exposure. On average, individMakt Coast Transient killer whales
estimated to occur in th&lWTTStudy Area could be affected less than once per \Effects to the
Offshore stock of killer whales would océnrthe OffshoreAreaand primarilybe due toanti-submarine
warfaretrainingactivities.Most effects would be behavioral artdmporaryauditory effects, witmo
auditory injuryestimated to occufrom exposure. On average, individ@ifshore killer whales
estimated to occur in th®©ffshoreAreaof the NWTTStudy Area could be affected less than once per
year.The risk of auditory effects may be reduced through actibaged mitigation, as killer whales are
highly sightable at the surface and are typically present in pods.

Model-estimated effects for the current Proposed Action shawirgcrease in overall take for th&/est
Coast Transient stock, and an overall decrease in take for the Offstomlecompared tothe prior 2020
NWTTEIS/OEIS analysithe number of #ects to the Alaska stockre similar.The increase in
estimated auditory effectand therelative decreasen behavioral effectss consistent with the
refinements to the assessment of behavioral response functions and auditory effects described in
Section2.4.2(Effects on Odontocet@sCombined énsities in the Offshore Area for the WegtaSt
Transientstock and the Offshore stock are similarthe killer whale density in the Offshore Area in the
prior analysisDensityfor the West Coast Transient killer whales within the Inland Waters incdease
from the prior analysisincreagng estimated effecs for that portionof the Study AreaAlaska Resident
densities inSoutheast Alaskalsogenerallyincreased from previous analysis, howettgir modeled
effects are likely influenced Wyoth the changes in behavioral and auditory critediescribed in Section
2.4.2(Effects on Odontocetg¢sndlessNavyactivity propsedfor the SEAFAC area density estimate
specific to Northern Residentiscreased 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, sugtgey they ardessresilient to missed foraging
opportunities due to acoustic disturbancespeciallyduring lactation.Temporary auditory effects from
low to highfrequency sources have the potential to cause disruption to communication behakithes.
whale social calls aiie the mid-frequencyrange while their echolocation clickmissionsoccurat much
higher frequencies. Echolocation clicks may be above the anticipated bandwidth middeequency

and hultmountedsonars; however, the highfrequency sonar emissions have the potential to mask
returningechoesor overlap with thesome of theclick emission itselfinfluencingakiller whale

navigaton and foragng. Social calls have the potential to be temporarily maskexn hull-mountedand
low to midfrequency sources as welBecause killer whales in the Study Arear@sdentialtnomadicto

the region the risk of repeated exposures to individuals is likely similar within the population as animals
move throughout their rangand across all life stage#/hile no significant effects are estimated to
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occur to trese populatiorsF N2 Y GKS t NRPLR2&aSR ! OGA2y> RdzS G2 GKAa
population would require more time to recover if significantly affected

Several predicted instances of disturbance over a year are unlikely to have artgdongonsequences
for individuals, although individuals who suffer an auditory injury would experience energetic costs.
Based on the above analysis, letegm consequenceto these populatiors of killer whalesare unlikely.

Table2-35; Estimated Effects othe Eastern North PacifiAlaska Resident Stock #iller
Whales over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 12 15 0 - -
Sonar Navy Training - - - - -
Sonar USCG Trainin - - - - -
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-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélze unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813
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Table2-36: 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 47 11 0 - -
Sonar Navy Training 5 1) - - -
Sonar USCG Trainin 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 (NorExplosive) Testing Navy Testing 21%
Unmanned Underwater Vehicle Testing Navy Testing 13%
Acoustic and Oceanographic Research Navy Testing 7%
Anti-Submarine Warfare Tracking Exerci§hip (CPF) Navy Training 6%
Mine Detection and Classification Testing (NAVSEA) Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813
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Table2-37: 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 209 107 0 - -
Sonar Navy Training 31 34 1) - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 11%
Acoustic and Oceanographic Research Navy Testing 6%
Torpedo (NorExplosive) Testing Navy Testing 6%
Post Refit Sea Trial Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813
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Table2-38; 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 32 4 - - -
Sonar Navy Training 30 31 - - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 43%
Acoustic and Oceanographic Research Navy Testing 11%
Anti-Submarine Warfare Tracking Exerciséaritime Patrol Aircraft (CPF) Navy Training 9%
Anti-Submarine Warfare Tracking Exerci§ibmarine (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-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding 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 behavioralTdrerg.
are seven NMFRBianaged stocks in the Nortacific but only one present in the NWTT Study Ariee
California/Oregon/Washingto@ffshorestock.They are typically found in coastal acohtinental shelf
waters of tropical and temperate regionBhisstockof dolphins ifound in deeper waters throughout
the Southern California Bighthese dolphins are nobutinely present off the coasts of Oregon and
Washingtomand are predicted to have low densities north ofMpexcept forwarm-water events in
whichthey are sighted at a higher frequendherefore they are expected to be in the Offshofeea
NWTT Study Aredhey 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 th€alifornia/OregonWashingtonstock of bottlenose dolphingould occur
during thewarm season and would be due to leto mid-frequency sonar from Acoustic and
Oceanographic Resear@@NR)an activity thathas a substantial increase in the number of sonar hours
since the previous analysislost effects would be behavioral effect limited amount ofemporary
auditory effectds estimated to occurNo effects from explosive sources are expected to occur to this
stock. On averagéehere is anegligible risk of repeated impacts ordividuals.There are no predicted
auditory or norauditory injury effectsTemporary auditory effects from lovto mid-frequency sources
have the potential to cause disruption to communication behavidrhile echolocation clicks are higher
in frequencythe mid-frequency sonar sources coubderlap with click emissions ameask returning
echoespotentiallyA YLI OG Ay 3 GKS R2f LIKAYyQa FoAfAGe (G2 adz00Sa:
operating. Additionally, the bandwidth of these sonar emissions overlaps those of dolphin social
whistles and could therefore temporarily mask those communications.dwgycycles and the

transient nature of the sonar source could alleviate any masKihg.risk of auditory effects may be
reduced through activitbased mitigation, as common bottlenose dolphins are highly sightable at the
surface and are typically presentpods

Model-estimated effects for the current Proposed Action sheawlightincrease in behavioral and
temporaryauditory effects due to sonar from the prior 20RWTT SEIS/OEighichcould be due to
several reasongn addition to the refinements to the assessment of auditory effects and behavioral
response function foodontocetesdescribed in SectioB.4.2(Effects on Odontocet@sthere have been
increases in the estimated density foottlenose dolphingor the warm season ithe 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 speBiettlenose dolphins are small to
medium,incomebreeding odontocetes with mmediumpace of life, suggesting they would be
moderatelyresilient to missed foraging opportunities due to acoustic disturbaageeptduring

lactation. However, because tt@alifornia/Oregon/Washingtostock of bottlenose dolphinare known

to have lower densities in this region except for times of wavater events like in ai&l Nifioyear, any
modeledeffects to this stock are lovand would not result in lorgerm consequenceto individuals or

the population Becausdottlenose dolphinsn the Study Area areomadicto this region the risk of
repeated exposures to individuals is likely similar within the population as animals move throulisout
portion their rangeand across all life stagesspecially in summer and falllhile no significant effects

are estimated to occur to this population from the Proposed ActialzSd G2 (KA a aLISOASaQ f
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 argiongonsequences
for individuals Most effectson this stock of bottlenose dolphins are behavioral effeBased on the
above analysis, loagerm consequencew this population ofottlenose dolphingare unlikely.

Table2-39: Estimated Effects on th€alifornia/Oregon/WashingtorStock ofCommon
Bottlenose Dolphinver a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing 8 0 - - -
Sonar Navy Training 2 Q) - - -
Sonar USCG Trainin - - - - -
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 Exercighip (CPF) Navy Training 16%
Undersea Warfare Testing Navy Testing 14%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditonoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 otyé@e ounding 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 )

Northernright whaledolphinsare in the HF cetacedrearinggroupand the Odontocete behavioral
group. Therdas one NMFSmanagedstock ofnorthern right whale dolphing the U.S. North Pacific: the
California/Oregon/Washington stockorthern right whale dolphins are very common in the NWTT
OffshoreAreayearround but display seasonal movement patterns with a preferencestaying incook
temperae and subarctiovaters. Therefore, the lghest abundancef northern right whale dolphins in

the OffshoreAreaisin the cold seasonwinter to spring. Sightings of northern right whale dolphins in
the NWTT Inland Watsare considered rare, and they are not expected to occur in Southeast Alaska.
Modelpredictedeffects are presented in the table below.

Most potentialeffectsto the California/Oregon/Washington stock mérthern right whale dolphins
would occur during the cold season abd due tohull-mountedsonarused duringanti-submarine
warfaretrackingactivities.Most effectswould be behavioral andemporaryauditory effects. Auditory
injury from sonar activitiess modeled to occurA limited amount of behaviorahuditory, and auditory
injury is anticipated from explosiactivitiesas well On average, individuals estimated to occur in the
Study Areaould be affected less than once per year. The average individual risk of injury is negligible
Temporary and permanent auditory effects franti-submarine warfarectivitiesare not likely to

cause any disruption to communication behaviors. Northern right whale dokdhnlocationclicksand
burst pulsesccur at frequencies much higher than the nominal frequency ofrhallinted sonar
(Rankin et al., 20073)hereforethese dolphinsare 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 20BWTT SEIS/OEighich could be due teeveral

reasonsin addition to the refinements to the assessment of auditeffgcts described in Sectich4.2
(Effects on Odontocetg@sthere have beernncreases ithe estimated densityor northern right whale
dolphins across all seasons compatedhe prioranalysis.

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 whdt#phinsmayhave some resilience to missed
foraging opportunities due to acoustic disturbance, except during lactation. Because the
CalifornidOregoriWashington stock is nomadic, the risk of repeated exposures to individuals is likely
similar within the population as animals move throughout their raagd across all life stageRecent

data suggests that this species Ishifted their habitat range to the north, most likely to stay within

their preferred cookr waters andto follow their preydistribution. Risls of effects would behigher

during the winter and springeasonsiue tohigher expectedbundances within th©ffshoreSudy

Area. While no significant effects are estimated to occur to this population from the Proposed Action,
RdzS (2 GKAA ALISOASaQ t2y3ISNI ISYSNridAz2y GAYSas:s
significantly affectedThe risk of auditorgffectsmay be reduced through activityased mitigation, as
northern right whale dolphins are highly sightable when present in the atgke travelingin large

social pods ofip to 200 individuals

Several predicted instances of disturbance over a year are unlikely to have argidongonsequences
for individuals, although individuals that experience auditory injury may incur energetic Based on
the above analysis, loAgrm consequenceto the California/Oregon/Washington stoad northern
right whaledolphins are unlikely.
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Table2-40: Estimated Effect®n the California/Oregon/Washington Stock dflorthern Right
Whale Dolphinover a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 1 Q) 0 - -
Explosive Navy Training 3 2 1 0 -
Explosive USCG Trainin Q) 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 Trainin 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 Exerci§hip (CPF) Navy Training 58%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 13%
Anti-Submarine Warfare Tracking Exerciséaritime Patrol Aircraft (CPF) Navy Training 6%
Undersea Warfare Testing Navy Testing 6%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.2.9 Pacific White -Sided Dolphin ( Aethalodelphis obliquidens )

Pacificwhite-sided dolphins are in the HF cetacehraringgroupand the Odontocete behavioral group.
There are two NMF8anaged stocks within the NWTT Study Atba CaliforniaOregor Washington
stock and the Northracific stockThey have a wide distributian coldtemperate waters rangingirom
offshore oceanic water® the Inland Wates of Washingtonn the warm seasorfspecifically, the
California/Oregon/Washington stock ihe Strait of Juan de Fucahd Alaskdspecifically, the North
Pacific stoclk They are expected to be in the Offsh@keeaof the NWTT Study Area yearund. North
of the U.S. EEdbIphinsare assumed to bé&orth Pacific stock membefsr this analysisDolphins
within the CaliforniéOregorWashington stoclexhibitseasonahorth-southmovementsand two
forms, northern and southernhave been identified. Botforms, visually identical but genetically
distinct, are presentoff the coast of California in the cold seadefore either shifting northward
towards Washingtorn latespring to summeror southwardto Baja California, Mexic@seographic
boundaries for the two forms are not welhderstood;therefore, both are managed within the
Californid OregoriWashington stockPacifiowhite-sided dolphins within thé&orth Pacific stockange
acrosghe North Pacificfrom the Canadian coast, through ti&ulf of AlaskandAleutian Islandso
JapanData is lacking for determining if anytbe CalifornidOregoriWashingtonstockQ @orthern form
also utilize the North Pacific stock rand#odelpredicted effects are presented the tables below.

Most potentialeffectsto both stocks of Pacific whiteided dolphingvould occur Offshore in the cold
season andbe due tomid- to highfrequency anchull-mountedsonar fromanti-submarine warfare
activities.A limited number of estimated auditory injuries is also present for the
California/Oregon/Washington stockrimarilyfrom mid to highfrequency and hulmountedsonar
activities used in ABeaSonar Testingin the OffshoreArea There is a limited number of estimated
auditory injuriesfor the North Pacific stocld limitednumberof effects from explosive activitiesre also
estimated for the California/Oregon/Washingtsitockincludinga negligible amount afon-auditory
injury in the OffshoréAreafrom Large Caliber Gunnery Exercises line Countermeasure and
Neutralization Testing activities

On average, individuafsom both stocksould 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 stoclks is negligibé. Temporary auditory effects from mid to hidgrequency sources have
the potential to cause disruption to communication behaviors. Echolocation @iekauch higher in
frequency than the nominal frequency band of hulbunted sonar, but higfrequency components of
other sonar sources used amti-submarinewarfareactivities couldnask returningechoes potentially
impactingthe R 2 f LIK A yt@succéssiullyf navigate and foragile the sonar i®perating
Additionally,the bandwidth of thesesonar emissioneverlaps those of dolphin social whistles and could
therefore temporarily maskhose communicationdow dutycycles and the transient nature of the
sonar sourceould alleviate any maskin@he risk of auditory effects may be reduced through activity
based mitigation, as Pacific whisidded dolphins are known to travel in large, mixgukcies groups and
have relatively high sightability when at the surface and are typically present ingeogps.

Model-estimated effects for the current Proposed Action shodearease in behavioraffectsandan
increase irauditory effects due to sondor the California/Oregon/Washington stock comparedhe

prior 2020NWTT SEIS/OEighich could be duseveral reasons he increase in estimated auditory
effects and the relative decrease in behavioral efféstonsistent with therefinements to the analysis
described in SectioR.4.2(Effects on Odontocet@sThere have been increases in the estimated density
for Pacific whitesideddolphins across all seasons compared to the prior analysis. While an increase in
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densityincreaseshe number of effects, thenodeledresults are consistent with the behavioral and
auditory effects criteria changes discussed abdedel-predicted effectdor the North Pacific stockor

the current Proposed Action show an overall increaseffiects for both behavioral and auditogffects

from sonar exposuréVhilethere have been increases in the estimated density for Pacific veidied
dolphins across all seasoimsthe OffshoreAreacompared to the prior analysithere was no change in

the densities in 8utheast Alaskavhere the NorthPacific stock is more likely to b&heexpanded

northward extent of the density models in the Offshore Area includes areas off CamedaPacific
white-sided dolphinsare assumed to be in thiorth Pacificstock; thus, the increase in effects on the

North Pacifistock 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 th€alifornia/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 spePigsific whitesideddolphins are

income breeders with a small body antediumpace of life, suggesting they ameoderatelyresilient to

missed foraging opportunities due to acoustic disturbgreeeept during lactationThis nomadic
populationseasonallynmoves within the range with higher densities in the warm season (lapgingto

fall). Therefore, the risk of repeated exposures to individuals is likely similar within the population as

animals move throughout their rangnd across all life staged&/hile no significant effects are estimated

to occur to trese populatiorsfrom the Proposed ActioddzS G2 (KA a aLISOASaAQ f2y3ISN
population would require more time to recover if significantly affected.

Several predicted instances of behavioral and audiedfgcts are unlikely to result in any lofigrm
consequences for individuals, although individuals who suffer an auditory cangitory injury may
experience minor energetic cosBased on the above analysis, lelegm consequencew this
population ofPacific whitesideddolphinsare unlikely.
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Table2-41: Estimated Effect®n the North Pacific Stock of Pacific Whi&ided Dolphins over
a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training 0 - - - -
Explosive USCG Trainin - - 0 - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 409 216 2 - -
Sonar Navy Training 1,309 834 (1) - -
Sonar USCG Trainin - - - - -
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 Exerci§hip (CPF) Navy Training 48%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 17%
At-Sea Sonar Testing Navy Testing 11%
Anti-Submarine Warfare Tracking Exerciséaritime Patrol Aircraft (CPF) Navy Training 8%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813
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Table2-42: Estimated Effect®n the Californiad Oregorf Washington Stock of Pacific White
Sided Dolphin®ver a Maximum Year of Proposed Activities

Source Category BEH TTE AINJ INJ MORT
Explosive Navy Testing 1 Q) 0 0 -
Explosive Navy Training 0 - 0 - -
Explosive USCG Trainin 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 Trainin 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 Exerci§hip (CPF) Navy Training 37%
Acoustic and Oceanographic Research Navy Testing 17%
At-Sea Sonar Testing Navy Testing 8%
Torpedo (NorExplosive) Testing Navy Testing 8%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 7%
Undersea Warfare Testing Navy Testing 6%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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24210 Ri s s bofpkin (Grampus griseus )

wWAdaz2Qa R2fLIKAYya INB Ay GKS I C OSGlFOSITheMMFESE NAY I 3T
managedCalifornidOregoni2  a KAy 3G 2y a2 O] expeEtedciba préséhtwitinz f LIKA y & A
OffshoreAreaof the NWTT Study Aregearround either along the continental shelf @n deep offshore

waters, with high densitiebserved during the warm months (summer and fall). They are considered

rare within thelnland Wates of WashingtoE | & delphistypiclly prefer waters with steep

bottom topography with average depths of 200000 mw A & & 2 Q Aarefhét Expéitadyfaibe in

Southeast AlaskaModel-predicted effects are presented the table below.

z

Most potential effectsi 2 G KS / I f AT2NY Al Kk hNB3I 2y K 2wodldokeyra G2y aidz20
during the cold seasoandwould be due taanti-submarine warfare activitiedost effects from sonar

are behavioral antemporaryauditory effects Auditory injury from sonar activtis limited. Effects from

explosive activity aralsolimited, and a negligible amount of predicted auditory injigyestimated to

occur.On average, individuals estimated to occur in the Study Avald be affected less than once per

year.The average individual risk of injury is negligiBlemporary auditory effects from mid to high

frequency and hulmounted sources have the potential to cause disruption to communication

behaviors. Echolocation clicks are much higher in frequency than the nominal frequency baned of hull
mountedsources fromanti-submarine warfaractivities and lowfrequencysonarfrom Acoustic and

Oceanographic Researdbut mid to high-frequency components of other sonar sources useth@se

activities could mask returning echogmtentiallyA YLJ- OG Ay 3 GKS R2f LKAy Qa | 0Af A
navigate and forage while the sonar is operating. Additionally, the bandwidth of these sonar emissions
2OSNI LA (GK2alsS 2F wAiaazQa R2f LIKAY gKAAGES | yR 0 dzNJ
those communications. Low dutyycles and the transient nature of the sonar source could alleviate any
masking The risk of auditory effects may be reduced through actidity 8 SR YA GA I GA2Y X | &
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 2020NWTT SEIS/OE&hich could be due teeveral reasondn addition to the refinements to the
assessment of auditory effects described in Secdn2(Effects on Odontocetgsthere have been
someincreases in the estimated density farA & dodlidd 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
disaissed 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 witha small

medium bodysizet YR | YSRAdzY LI OS @uidbémodediEly restienttcf@@agingR 2 f LIK A y
disruption due to acoustic disturbancexceptduring lactation. Because this population is nomadic, the

risk of repeated exposures to individuals is likely similar within the population as animals move

throughout their rangeand across alieasons antife stagesWhile no significant effects are estimated

to occur to this population from the Proposed Actionz8 (2 (KA &a aLISOASaQ f2y3aSNJ
population would require more time to recover if significantly affected.

Several predicted instances of disturbance over a year are unlikely to have arftgdongonsequences
for individuals, although individuals who experience injury may incur energetic 8asted on the
above analysis, loagrm consequence® the LJ2 LJdzf F G A 2y 2 Tarewnlikkla 2 Q4 R2f LKA Y A
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Table2-43: Estimated Effects othe Californid Oregord Washington Stock oivA a 4 2 Qa 52 f LK
over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 1 Q) 0 - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 2,560 395 0 - -
Sonar Navy Training 607 517 (1) - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 21%
At-Sea Sonar Testing Navy Testing 20%
Torpedo (NorExplosive) Testing Navy Testing 13%
Unmanned Underwater Vehicle Testing Navy Testing 7%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.2.11 Short-Beaked Common Dolphin (Delphinus delphis )

Shortbeaked common dolphinare in the HF cetacearearing groupand the Odontocete behavioral
group.TheNMFSmanagedstock of shorbeaked common dolphingresent in the NWTT Study Area
are from theCalifornidOregoriWashington stockWhile they have been documented as far north as
Washington short-beaked common dolphins are a watemperate to tropical species, therefotheir
expected densities are loim the OffshoreAreaduring thewarm seasorfsummer and fallandeven
lower duringthe cold seasoi(winter and spring)Shortbeaked common dolphidistribution shows
annual andseasonal/ariability, moving northsouth and inshoreffshorebased orchanges irocean
conditions They aretherefore considered rare within thénland Wates of the Study Area and are not
expected to occur in the Southeast Alaska regMadel-predictedeffects are presentedh the table
below.

Most potential effects to the California/Oregon/Washington stock of shéwaked common dolphins

would occur in the warm season arie due tohull-mounted sonar used ianti-submarine warfare
activities.Most effects are behavioral effecté limited number of auditorynjuriesare predicted from

sonar exposureBehaviorakffects from explosive activigswould be limited while auditorgffects,
auditoryinjuries and nonauditory injurieswvould be negligibleOn average, individuals estimated to

occur in the Study Areeould be affected less than once per year. The average individual risk of injury is
negligible Temporary auditory effects from mid to higrequency and hulimounted sonar sources have
the potential to cause disruption to communication behaviors. Echolocation clicks are much higher in
frequency than the nominal frequency band of huibunted sonarput mid to high-frequency

components of other sonar sources usedirti-submarine warfarectivities could mask returning
echoespotentiallyA YLI OGAy 3 GKS R2f LIKAYyQa |oAfAGe G2 adz00Sa:
operating. Additionally, the bandwidth of these sonar emissions overlaps those of dolphin social
whistles and could therefore temporarily mask those communications.dudwcycles and the

transient nature of the sonar source could alleviate any masKihg.risk of any auditory effects may be
reduced through activihased mitigationasshort-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 showverall increases iaffects due to sonar
and explosive stressofer the California/Oregon/Washington stock compared to the prior 2RRQTT
SEIS/OE]Svhich could be due teeveral reasondn addition to the refinements to the assessment of
auditory effects described in Secti@m.2(Effects on Odontocetdsthere have been increases in the
estimated density foshort-beaked commomolphins acrosghe NWTT Study Area within the summer
and fallseasons compared to the prior analysighichlikely explain the increase in estimated effects
Additionally, a northward shift ishortbeaked common dolphin abundance has been recorded,
especially during warm water conditioirsthe areaDensity estimates for dolphins during the winter
and springare in the lowest density ranges for thimrm temperate species, therefothe summer and
fall density changeare unlikely tanfluencemodeled 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 speSiesrtbeaked common dolphingre

small income breeding odontocetes withmediumpace of life, making them somewhat resilient to

missed foraging opportunities due to acoustic disturbance, except for during lact8timmtbeaked

common dolphingre 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, sho#beaked common dolphingre only expected to be preseint high densitiesn the
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OffshoreAreawhen the waters are warm, so their potential for effects froraining andesting

activities is seasonalvhile no significant effects are estimated to occur to this population from the

t NELI2aSR ! Ol A 2y JongRrdgheratién titiel, xhis populdSod wdsild i@quire more time
to recover if significantly affected.

Several potentiainstances of disturbance over a year are unlikely to have anytermngconsequences
for individuals, although individuals who experience auditory injury may incur energetic Bastd on
the above analysis, loAgrm consequencet this populationof short-beaked common dolphirnare
unlikely.

Table2-44: Estimated Effect®n the Californid Oregorf Washington Stock of Sho#Beaked
Common Dolphin®ver 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 Trainin 0 0 - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 4,963 162 1 - -
Sonar Navy Training 3,161 819 1 - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 31%
Acoustic and Oceanographic Research Navy Testing 27%
Undersea Warfare Testing Navy Testing 11%
Torpedo (NorExplosive) Testing Navy Testing 6%
Anti-Submarine Warfare Tracking Exerciéaritime Patrol Aircraft (CPF) Navy Training 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélze unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.2.12 Short -Finned Pilot Whale ( Globicephala macrorhynchus )

Shortfinned pilot whales are in the HF cetacean hearing group and the Odontocete behavioral group.
There is one NMF®anaged stock preseim the NWTTStudy Areathe CalifornidOregordWashington
stock.Short-finned pilot whales are not expected ke present in highdensitieswithin the Offshore

Area as theCalifornia/Oregon/Wasihgton stockare morecommonly found irwarm and tropical
watersalongthe California Current Ecosystem and eastern tropical Pashiartfinned pilot whales are
found at varying distances to shqmndtheir seasonal movements are thoughtbe influenced by

warm water conditions andoincide withthe abundance®f squid their preferred prey specieIhey

are considered rare in thimland Waterof the Study Area and are not expected to be present in
Southeast Alaskdodel-predicted effects are presented in the table below.

Despite lower densities ahortfinned pilot whales in the Study Area during the cold seasamstm
potential effectsto the California/Oregon/Washington stogkould occur during the cold seasa@ue to
conditionsconduciveto longrange propagation conditions. Most effects are attributatdenid- to
high-frequencysonar fromanti-submarine warfarectivities.All estimated effects are behavioral and
temporaryauditory effects from sonar sourceBhere 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.
Thee is noaverage individual risk of injuryemporary auditory effects from mid to higrequency 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-ofdurited
sonar,but mid to highfrequency components of other sonar sources usedntisubmarine warfare
activities could mask returning echogmtentiallyimpacting thel y" A YabilityQasuccessfully navigate
and forage while the sonar is operating. Low daygles and the transient nature of the sonar source
could alleviate any maskinghe risk of auditory effects may be reduced through activéged

mitigation, as shorfined 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 2020NWTT SEIS/OEt8nsistent withthe refinements to the assessment loéhavioral and

auditory effects described in Secti@m.2(Effects on Odontocet@sTherewasno changén the annual
estimated density foshort-finned pilot whaleompared to the prior analysiShortfinned pilot whales

are not expected to be present ingh densities inhe 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.-8hoed pilot whales are
mediumsized, income breeding odontocetes with a sipace of life, making them somewhat resilient

to missed foraging opportunities due to acoustic disturbance, except for during lact&tantfinned

pilot whales arenomadig sothe risk of repeated exposures to individuals is likely similar within the
populationas animals move throughout their rangad across all life stagddowever, in the NWTT

Study Area, shottinned pilot whales are only expected to be present when the waters are warm, so
their potential for effects frontraining andesting activities is season&lhile no significant effects are
SAaGAYFGSR G2 200dzNJ G2 (GKA& LJ2 Lz I ( AoBggr ganei@ioh (0 KS
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 argtongonsequences
for individuals Based on the above analysis, letlegm consequences for this population stiort-finned
pilot whalesare unlikely.

Table2-45: Estimated Effects othe Californid Oregorf Washington Stock oShortFinned
Pilot Whales over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
NonExplosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing 15 3 - - -
Sonar Navy Training 21 6 - - -
Sonar USCG Trainin - - - - -
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 ExerciSbmarine (CPF) Navy Training 34%
Anti-Submarine Warfare Tracking Exercighip (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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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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@f dlg two
NMFSmanagedstocks within the U.S. Pacifibie CaliforniaOregori\Washingtorstockis present in the
NWTT Study Areapecifically inleepwarmwatersin the Offshore AreaVhilethey do not normally
occur north ofCaliforniathere have beera fewsightings off the Oregoand Washingtortoastwhen
water temperatures were abnormally warr8triped dolphingre therefore not expected to beresent
in the Inland Wates or Southeast Alaska regiododel-predicted effects are presented the table
below.

Most potential effectdo the California/Oregon/Washington stock sifiped dolphinswould occur

during the warm seasodue tohull-mounted sonar sources usedanti-submarine warfarectivities.

All effects from sonar would be behavioral aethporaryauditory effectsBehavioral effects from

explosive activities would be negligible. On average, individuals estimated to occur in the Study Area
could be affected less than once per yeHnere are no predicted auditory or nauditory injury effects

to this stock.Temporary auditory effects from mid to hidlequency and huimounted sonar sources

have the potential to cause disruption to communication behaviors. Echolocation clicks are much higher
in frequency than the nominal frequency band of hualbunted sonarput mid to highfrequency

components of other sonar sources usedirti-submarine warfarectivities could mask returning

echoespotentiallyA YLI OGAy 3 GKS R2f LIKAYyQa |oAfAGe G2 adz00Sa:

operating. Additionally, the bandwidth of these sonar emissions overlaps those of dolphin social
whistles and could therefore temporarily mask those communications.dwgyrcycles and the

transient nature of the sonar source could alleviate any masHKihg.risk of auditory effects may be
reduced through activitypased 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
slightincrease in auditory effects due to sonar compared to the prior 2080 T SEIS/OEighich could

be due toseveral reasondhe increase in estimated auditory effects and the relative decrease in
behavioral effectss consistent with theefinements to the analysidescribed in Sectio®.4.2(Effects

on Odontocetek There wasan increase in striped dolphin densitidgring the summer and fall seasons

in the OffshoreAreacompared to the prior analysigVhile 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 anengwhat 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 rangeand across all life staggdowever in the NWTT Study Area, striped dolphins are only
expected to be present when the waters are warsn their potential foeffects fromtraining and

testing activities is seasondVhile no significant effects are estimated to occur to this population from
0§KS t NR L2 &SR ! O Alengek gefedatdn timas, thikpSpulatibdSvOould3edure more
time to recover if significantly affected.

Several predicted instances of disturbance over a year are unlikely to have artgdongonsequences

for individuals Based on the above analysis, letlegm consequence® the populationof striped
dolphinsare unlikely.
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Table2-46: Estimated Effects othe Californid Oregorf Washington Stoclof Striped Dolphins
over a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - - - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 62 2 - - -
Sonar Navy Training 86 20 - - -
Sonar USCG Trainin - - - - -
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 Exerci§hip (CPF) Navy Training 42%
Undersea Warfare Testing Navy Testing 20%
Acoustic and Oceanographic Research Navy Testing 15%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 10%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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24214 Dal | 6s PBhogpandides dalli)

51 ff Qa addnNieHK éefceahearing grop and theOdontocetebehavioral groupThere are
two NMFSmanagel stocks within the NWTTStudy Area the Californid OregordWashington stock and
the Alaska stockThe D f f Q& s dReNdf JReAmds$ sightecharine mammal specidn Pacific
Northwest watersandare presentyearround throughout most of the eastern North Paciiom Alaska
to Baja California, Mexicd hey exhibit some onshowdfshore movementdut aremainly foundover
the continental shelf and slopie waters200m to over2,000 mdeep. The Alaska stodk primarily
distributed in Alaskan watemsith a high presence in Southeast Alaska in the spiiing
California/Oregon/Washingtostockis present along the U.S. West Caastl travel throughout their
range following cool water temperature8nimalsfrom the California/Oregon/Washington stoako
travel within the Strait of Juan de Fuca have a higher presence in the winter and a lower presence in the
summer monthsModelpredicted effects are presented in the tables below.

Mostpotentialeffectsto6 2 1 K G KS / Ff AF2NYAF khNBI2y k2| aKAy3Id2y |
porpoisewould occur Offshore in the cold season anduld be dugto mid- to high-frequency sonar

used inanti-submarine warfarectivities.Most effects to both stocks are behavioral and temporary

auditory effects from sonar exposur&uditory injury from sonar activitieis anticipated for both stocks

as well.Most effects from explosive activésare alsobehavioralandtemporary auditory effects with

the potential for auditory injury. There is a negligillember of norauditoryinjuriesmodeled for the

I FEAF2NYAlIKkhNBI2y k2 aKey3adldzy ad201 2F 51ffQa L3 NLJ

On averageindividualsfrom the California/Oregon/Washington stoakd the Alaskatockestimated to

occur in the Study Areeouldbe affected less than once per yeaFhe average individual risk of injury is
negligiblefor members oboth stocks. Temporary auditory effects from mid to higlequency and hul

mounted sonar sources have the potential to cause disruption to communication behaviors.

Echolocation clicks are much higher in frequency than the nominal frequency band-ofdurted

sonar,but mid to highfrequency components of other sonar sources usedrti-submarine warfare

activities could mask returning echogmtentiallyA Y LI OG Ay 3 GKS R2f LIKAyQa | oAf A
navigate and forage while the sonar is operating. Low aytles and the transient nature of the sonar

source could alleviate any maskifgl f f Q & saréhelaRHe inGst observed species in the region,
therefore the risk of auditory effects may be reduced through actigity 8 SR YA GA Il A2y X | &
porpoises are moderately sightable when at the surface and are typically present in small groups.

Model-estimated effects for the current Proposed Action shawoaerallincreaseacross all effectdue

to sonarand explosive stressofer both the Alaska anthe California/Oregon/Washington stogk

compared to the prior 2020 NWTEIS/OEIS, which could be duestwveral reasondn addition to the

refinements to the assessment of auditory effects described in Se2tib@(Effects on Odontocetégs

there was an increase li I £ f Qa dedgtidadPossalbseasons, but particuladiyring thewinter
andspringseasons in the Offshorrea Theexpanded northward extent of the density models in the

Offshore Area includes areas off Cangdi{ SNBX 5 f f Q& LI2N1J2AasSa | NB | aadzyS
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 anaiich

assumed activities in the Offshore Area would only affect@aéfornia/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 spebi¢sfpbrgbie 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 aomadi
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movementecology the risk of repeated exposures to individuals is likely similar within the population as
animals move throughout their rangedacross allife stages although abundancehanges seasonally
While no significant effects are estimated to occur teshpopulations from the Proposed Actiorgnd
although reproduction in populations with a fast pace of life is more sensitive to foraging disruption,
these populations are quick to recover

Several predictethstances of disturbance over a year are unlikely to have anytemgconsequences

for individuals, although individuals who experieraaditory or norauditoryinjury may incur energetic
costs.Based on the above analysis, lelegm consequences for theopulationof5 I £ f Q& areJ2 N1LJ2 A a4 S
unlikely.

Table2-47: Estimated Effect®nthe CalifornidOregon2 | a KAy 3G2y {0201 27F 51
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 Trainin 17 9 1 - -
NonExplosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing 6,349 17,282 324 - -
Sonar Navy Training 9,200 47,073 104 - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 57%
Acoustic and Oceanographic Research Navy Testing 6%
Unmanned Underwater Vehicle Testing Navy Testing 6%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 6%
Undersea Warfare Testing Navy Testing 6%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Dagditdtes 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 ofyéze unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-48:9 a A Yl GSR 9FFSOGa 2y GKS tilafil
Proposed Activities
Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training 140 87 9 0 -
Explosive USCG Trainin 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 Trainin - - - - -
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 Exerci§hip (CPF) Navy Training 67%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 11%
Anti-Submarine Warfare Tracking Exerciséaritime Patrol Aircraft (CPF) Navy Training 6%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.2.15 Harbor Porpoise (Phocoena phocoena )

Harbor porpoiseare in theVHF cetaceahearinggroupand theSensitive Specidsehavioral group.

There argwelve NMFSmanagedstocks recognized in theacific Ocearhut only sixstocksare

expected tooccur in theNWTT Study Ared hese stockisiclude the Southern Southeast Alaska Inland
Waters stock, th&Vashington Inland Waters stock, thorthern Oregon/Wasimgton Coast stockhe
Central Oregon stock, thdorthern California/Southern Oregon stoeid the San Franciséussian

River stockHarbor porpoiseare expected to be present all regions (i.e., Offshore, Inland Waters, and
Southeast Alaska) tfie NWTT Study Area yesvyund andare found close to shor@ndover the
continental shelfModel-predictedeffects are presented in the talddelow. No effects to the San
Francisco Russian River stackanticipated; herefore, no modepredicted effects table is provided

and this stockwill not be analyzed further

Most potentialeffectsto the NorthernOregorWashingtonCoaststockwould occur in the Offshore
Areaduring the cold season and be due to e mid-frequency sonar used in Acoustic and
Oceanographic Resear@@NRpctivities an activity thahas a substantial increase in the number of
sonar hours since the previous analy3isisactivity could occuioff the Washington coashear areas
where densities oharbor porpoisesre high Although this activity would not use sonars with high
source levels, sonars could be usedrfarltiple daysduring each eventMost effectswould be
behavioral effects. Auditory injury from both sonar and explosive stressors are modeled to Accur
negligible amount ohon-auditory injury andmortality from explosive exposure @éso modeled to occur
from Mine CountermeasurandNeutralization Testingctivities thatoccurclose to shoreOn average,
individuals from the Northern Oregon/Washingt@Qoaststockcould be affectednultiple times per

year, while the risk of injury to an individual is less than once per yg&féectson individuals can be
varied, as some may experience more than one effect per year while some individuals may not be
affected at allNearly allpotential effects to theCentralOregonstock would occur in the Offshofrea
during thecoldseasorandbe due to high-frequencysonar used itMine Countermeasurand
Neutralization Testing activitieMost effects would be behavioral effecBehavioralauditory effects
and auditoryinjury could occufrom explosiveMine Countermeasure and Neutralization Testing
activities No non-auditory injuryfrom explosive sources modeled to occur to this stockOn average,
individuals from theCentral Oregomstock could be affectelitss than onceer year, while the risk of
injury to an individual islsoless than once per yeafhere are very feyotential effectspredicted for
the Northern California/Southern Oregon stodkhe risk of repeated effects andividuals from the
Northern California/Souther@regon stocks negligible There is no individual risk of injury, as there are
no predictedauditory ornon-auditoryinjury effectsto this stock Any exposure thighfrequency sonar
sourceshasthe potential to mask harbor porpoise echolocation cljskiich couldaffecttheir ability to
successfully navigate and forage.

Within the Inland Wates of the NWTT Study Aremost potential effectoon the Washimton Inland
stockof harbor porpoisevould bedue tomid- to highfrequencysonar used in Unmanned Underwater
Vehicletestingduring both warm and cold seasorsuditory injuryfrom sonarexposurefor this stock is
predicted with limited auditory effects (both TTS and AINJ) prediatech Explosive exposue On
average, individuals from the Washington Inland stock of haplopoisesestimated to occur in the
Inland Watersould be affectednultiple timesper year.Effectson individuals can be varied, as some
may experience more than one effect per year while some individuals may not be affectedraeall.
average individual risk of injurylsss than once per yedtighfrequencysonar exposure has the
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potential tomask harbor porpoise echolocation clicks aatlirning echoeswhich couldaffecttheir
ability to successfulljorageand navigate.

Within Sutheast Alaskamost potential effecton the SouthernSoutheast Alaskbnland Watersstock
would bedue tomid-frequencysonar used iicoustic Componentestingand Submarine Sonar Testing
and Maintenance activitieduring the cold seasomost effects are behavioral and auditory effects.
Auditory injuryfrom sonar exposure is predictefihere areno effects from explosivactivitiesexpected
to occur to this stockOn average, individuals from tt&outhernSoutheast Alaska Inlantfatersstock

of harbor porpoisen Southeast Alaskeould be affectedess than oncger year. The average individual
risk of injury is less than once per yeldarborporpoise echolocation clickse in the very high
frequency rangeTherefore no potential masking of clicks or returning echoes fromd-frequency
sonarswould affect their ability to successfully forage and navigate.

Model-estimated effects for the current Proposed Action show a lamgeeasen behaviorakffects
temporaryauditory effects and auditory injurieslue to sonar from the prior 2020 NWHEIS/OEIS
analysis acrosall harbor porpoisestocks.except for the Northern California/Southern Oregon stock
which shovg a large decrease in estimated effects from stressbhese changesould be due tseveral
reasonsAdecrease in takes fahe Northern California/Southern Oregon stoiskattributable to
reallocation ofanimals into the newly formed Central Oregon stameatedin 2023.Therewere some
increasesn harbor porpoise density ithe OffshoreAreaclose to shore, but no change in thestof the
OffshoreArea.There weresubstantialdensity increases Hood Canal and Dabob Bay witttie Inland
Waters,overlappingtestingactivity locationsput no changes to the harbor porpoise density in the
Strait of Juan de Fuca for Puget Sound&dntheast Alaskalensitiesincreasel for harborporpoise in
BehmCanal for the fall and wintefThe refinements to the assessment of auditory effects and
behavioral response function f@nsitiveSecies described in Secti@y.2(Effects on Odontocetgs
are theprimarycausesf the increases in behaviorahd auditoryeffectsto harbor porpoises in this
current analysisHarbor porpoise have exhibited strong avoidance behavior towards sarat
impulsive noisexposure during controlled exposure experimeatsl windfarm construction Although
they are sensitive and expected to avoid auditory effdi&ts beaked whaleswuditory effects and
auditory injuryare predictedfor these stocks in the NWTT Study Ardarbor porpoiseare 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 spekliabor porpoisesare income

breeders with a small body ardst pace of life, suggesting they are less resilient to missed foraging
opportunities due to acoustic disturbance, especially during lactation. Since they have a nomadic
residentmovement ecologydepending on the stockhe risk ofrepeated exposures to individuals is
likely similar within the population as animals move throughout their raanye across all lifstages
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 porpoisitisin the NWTT Study Areall stocks would
benefit fromthe Marine Species Coastal Mitigation Area, Olympic Coast National Marine Sanctuary
Mitigation Area, and Juan de Fuca Eddy Marine Species Mitigation Area. As detailed in1S&ction
(Summary of Acoustic and Explosive Stredstiiese three mitigation areas will benefit all stocks of
harbor porpoiséy limiting the number oanti-submarine warfaresonar 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 th#litigation chapter of the SEIS/OEIB}hile these areas were
specifically established to protect humpback whalesblor porpoise would also benefit frondditional
mitigation within the Stonewall and Heceta Banks Humpback Mitigation Area and the Point St. George
Humpback Whale Mitigation Area.

1 The Stonewall and Heceta Banks Humpback Whale Mitigation Area extends from 12 NM to
over 20 NM from the central coast of Oregand isseasonalBetween My 1 through
November 30no hulkmounted MF1 sonar used during training and testing activities is
allowed in the mitigation area. Additionally, explosive sources fitime Countermeasure
and Neutralization Testingctivities arenot allowed to occur in this regiobetween May 1
through November 30

1 The Point St. George Humpback Whale Mitigation Area begins 12 NM from the northern
California shorand is seasonaBetween July 1 through November 3@, nulkmounted MF1
sonar used during training and testing activities is allowed in the mitigations area.
Additionally, explosive sources frawiine Countermeasure and Neutralization Testing
activities arenot allowed to occur in this regiobetween July 1 through November.30

Several predicted instances of disturbance over a year are unlikely to have argiengonsequences
for individuals, although individuals that experience auditory injury may incur energetic Bastsd on
the above analysis, loAgrm consequences for the population le&rbor porpoiseare unlikely

Table2-49: Estimated Effect®n the Northern Oregon/WashingtorCoastStock ofHarbor
Porpoiseover a Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 438 485 20 0 0
Explosive Navy Training 0 0 - - -
Explosive USCG Trainin 0 - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 227,169 13,825 80 - -
Sonar Navy Training 18,344 23 - - -
Sonar USCG Trainin 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 (NorExplosive) Testing Navy Testing 8%
Anti-Submarine Warfare Tracking Exerci&hip (CPF) Navy Training 6%
Mine Detection and Classification Testing (NAVSEA) Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-50: Estimated Effects on th€entralOregon 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 762 324 0 - -
Sonar Navy Training 31 - - - -
Sonar USCG Trainin - - - - -
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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813

Table2-51: Estimated Effects on the Norther@alifornid SouthernOregon 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 Trainin - - - - -
Non-Explosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing (1) - - - -
Sonar Navy Training Q) - - - -
Sonar USCG Trainin - - - - -
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-&Nditonyoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélze unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-52: Estimated Effects on th&/ashington InlandStock 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 Trainin - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 87,500 63,997 4,961 - -
Sonar Navy Training 7,055 1,806 12 - -
Sonar USCG Trainin 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 (NorExplosive) Testing Navy Testing 7%
Mine Detection and Classification Testing (NAVSEA) Navy Testing 7%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813

Table2-53: Estimated Effects on th&outhernSoutheast Alask&tock 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 237 179 10 - -
Sonar Navy Training - - - - -
Sonar USCG Trainin - - - - -
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-&Nditonyoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélze unding 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-PhocidMarine Carnivores in Water (OCWigaringgroupand are all in the Pinniped
behavioral group.

The updated PCW criteria reflect greater susceptibility to auditory effects at low antteqidencies

than previously analyzed. The updated OCW criteria reflects substantially greater susceptibility to
auditory effects across their hearing range compat@g@revious analysesée Sectior2.2.1

[Quantifying Effects on Hearihdrigure2-2, andFigure2-3). 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 soures under 10 kHz, including but not limited to habbunted sonar (MF1, MK} and

other sonars, are substantially higher for this group than in prior analyses of the same activities.

For sonar exposures, the updated Pinnipedviter behavioral response function indicates greater
sensitivity to behavioral disturband€igure2-4) compared to the prior analysis. As describe&éttion
2.2.1(Quantifying Effects on Hearipghe methods to model avoidance of sonars have been revised to
oFasS I ALISOASEAQ LINRPoloAfAGE 2F |y | @2ARFYyOS NBaLkR
the cutoff conditions for predicting significant behavioral responses have been ceasshown in
Section2.2.2(Quantifying Behavioral Responses to Son&seralleffects 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 (sBetisgy TR Appendix A

to the Density TR compares the densities used in this analysis to the densities used in the @@2@us
NWTT SEASEIS analysighesefactors interact in complex ways thatakethe results of this analysis
challenging to compare to prior analyses.

Most effects on pinnipeds afeehavioraleffects and TT8ue tosonar used in Navgstingactivities.
Pinnipeds may also experience masking due te bovd mid frequency sources because their
communication calls range from approximately §.30 kHz. Some species of pinnipeds communicate
primarily in air and would not experience masking due to sohle. relationship between probability of
a behavioral respons® sonaras a function ofangeis shown irFigure2-22. Because the use of
explosives is seasonalipd geographically restricted (segectio 1.3.6[Explosiveg Sectior2.1.6
[Effects from ExplosivgsandMitigation), pinniped species and stocks that occupy @féshoreArea

and some Inland Waters locatiohad modelpredictedeffects due to explosives, while others did not.
Modeling ofnon-explosive impulsive souraetivities predicted no effects guminnipeds(true zero);

thus, effects due to use afon-explosive impulsive sourcese not discussed furthehowever, range to
effects for this stressor are providddr phocidsin Table2-91 and for otariids inrable2-92.

Effects due to nommodeled acoustic stressors are discussed above in SettiaB(Effectsfrom Vessel
Nois@, SectiorR.1.4(Effects from Aircraft Noigeand Sectio2.1.5(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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Table2-54: Estimated Abundances of Pinniped Stocks Present in the Study Area

Species Stock SAR Other S Notes
Area
. . . . 20,183 TheStudy Arean-water abundance plus the 45% of animals assumed to be hauled sbibwn

California sea lion| United States 257,606 (44.851) | in parentheses.
Guadalupe fur . The abundance estimaisfrom ElorriagaVerplancken and Norris (2029)he Study Area
seak Mexico 63,850 96,468 80,068 abundance includes all individuals (i.e., all assumed to baiar)®
Harbor seal Clarence Strait 27,659 3,264 TheStudy Area abundance includes all individuals (i.e., all assumed tontager).

Oregon/ 34,690 Study Areabundancencludesthe adjacentBritish Columbia, Canada populationthe Offshore
Harbor seal Washington UNK 34,451 (45,644) Area. 24% of animalare assumed to be hauled ouDther isfrom Pearson et al. (2024)

Coast '

. . 8,879 The abundance used here is fran2013 estimatéCarretta et al., 2024 he Study Area

Harbor seal California UNK 30,968 (11,706 | abundancen-water and total fromLowry et al. (2008} shown for comparison.

Washington The abundance estimated IBearson et al. (20243 used.
Harbor seal Northerninland UNK 15,796 4,543

Waters
Harbor seal Hood Canal UNK 2,832 293 The abundance estimated IBearson et al. (20243 used.
Harbor seal Southern Puget UNK 2529 833 The abundance estimated IRearson et al. (20249 used.

Sound
Northern Callfornla 194,907 88,093 The SAR abundance is used
elephant seal Breeding
Northern . The abundance used here is based on the proportion of animals out of the total 22,000 esti
elephant seal NSD-Mexico ) 17,600 7,738 from GarciaAguilar et al. (2018hat 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 toatein
Northern fur seal | Eastern Pacific | 612,765 136,954 | TheStudy Area abundance includes all individuals (i.e., all assumed tonlader).

The abundance is for the Eastern population across its entire igfmeng, 2024)The minimum
. 20,210 population estimate is in the SAR column because the SAR has no best abundance estima
Steller sea lion Eastern 36,308 157,289 (31,601) | excludes Canadian couniEhetotal Study Area abundandacludngthe animals assumed
hauled out 86% offshore and inland, 38% in SEAR#\€hown in parentheses
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2.4.3.1 California Sea Lion ( Zalophus californianus )

California sea lions in the Study Ateglong tothe United States stock. Sea lions are in the OCW hearing
group and the Pinniped behavioral grolfemaleCaliforniasea lions are absent from ti&tudy Area
yearround. Adult and subadult mles, however, migrate from southern breeding grounds into the
OffshoreAreaand Inland Wates during late summer through springhey are found in coastal waters

and forage primarily in the open ocean over the continental sls&pe andsometimespelagic waters.
California sea lions are not expected to be present in Southeast Aldlskietpredictedeffectsare
presented in the table below.

Most predicted auditoryeffects to California sea lions are due to sonar used in stingactivities.
No mortalities are predictednd the averagerisk of injuriouseffects on individualsis low. Auditory
injuries due tosonar andexplosivesvould be limited and the risk of norauditory injury is negligible
Furthermore, the risk of AINJ may be reduced through mitigation. The largest proporgdiects to
this species would be behavioral responaesl TTS dut sonar used in Navy training and testing
activities. The risk of repeatezffects on individuals idow. On average, individuails this stockwould
be affectedless than onceer year.The risk of auditory effects may be reduced through actibéged
mitigation, as sea lions araoderatelysightablewhenat 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 ieaspits.the
behavioral and auditory criteria refinements to the analysis described in Setddd(Effects on
Pinniped$, changes to the California sea lion densitiksly drovethe decrease irestimated effects. In
the Offshoredensities decreaseith the warm season. Furthermorthe distributionof California sea
lionswas modelednonthlyin the Inland Watersanddensity for manyinland Watersareasdecreased
depending on the month

The risk of repeatedffects onindividuals and consequencés 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
moderateanyeffectdue to foraging disruption. The risk of repeateffiects on individualmaleswithin

the Study Areas theymigrate seasonallis lowc individuals wouldikely be impacted less than once

per yearon averaggseeTable2-54) ¢ andthere is no risk oéffects to female California sea lions

pups The entire United States stock of California sea lions is sti#ie no significant effects are

estimated to occur to this population from the Proposed Action, duthtospeciesshorter generation

times, this population would require less time to recover if significaatfigcted

Oneinstanceor lessof disturbance over a yeas unlikely to have any lonterm consequences for
individuals, although individuals who experience injury may incur energetic &ssed on the above
analysis, londerm consequences fdCalifornia sea liogare unlikely.
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Table2-55: Estimated Effects on the United States Stock of CalifornialSaas over a
Maximum Year of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing 22 9 Q) - -
Explosive Navy Training - 1) - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 15,648 2,132 3 - -
Sonar Navy Training 453 28 (1) - -
Sonar USCG Trainin 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 (NorExplosive) Testing Navy Testing 11%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding 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 )i Threatened

Guadalupe fur seals in the Study Aledong tothe Mexico stock which issted asthreatenedunder the
ESAFur seals are in the OCW hearing group and the Pinniped behavioral group. Guadalupe &we seals
found primarily outside the Study Area, bygups and some juveniles have been obserivetthe

OffshoreArea This species 3ot expected to occuin the Inland Wateror Southeast Alask&ince the

prior analysis, the density of Guadalupe fur seals in the Study Area has substantially increased (see the
Density TRAppendix A.2.1)1 Modelpredictedeffectsare presented in the table below.

Most auditoryeffects would be attributable to sonar used in Nauyti-submarine warfareraining and
testing activitiesThe risk of norauditory injury and mortality is negligibl&he largest proportion of
effectson this speciesvould be behavioral responsesd TT$ue to sonarPredicted AINJ due to
explosivesand sonaiis due to summing risk across sewsmarsandfollowing the rounding approach
discussed in Sectidh4 (Species Assessmehtilearly allpredicted TT8ue to sonar used iNavy
trainingis from Anti-Submarine WarfarelrackingExercises, which is subject tactivity-basedand
geographianitigationthat may reduce the likelihood of thesdfects. Overall, he risk of repeated
effectsonindividuals idow. On average, individuails this stockwould beaffectedless than onceer
year.The risk of auditory effects may be reduced through actibaged mitigation, as Gulalupe fur
sealsare moderately sightable when at the surface.

Model-estimated effects for the current Proposed Action show an increasstimatedeffects
compared to the prior 2020 NWTT SEIS/OEIS, which could be due to several nesaddision tothe
behavioral and auditory criterigefinements to the analysis described in Sectof.3(Effects on
Pinniped$, densitiesof Guadalupe fur seals significantly increagethe Offshore Area compared to the
prior analysisThis increase in density is likely the reason foritleeease in estimated take between
analyses.

The risk of repeatedffects onindividuals 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 lifeandpinnipeds have relatively lower energy requirement for their body size, which may
moderate anyeffectdue to foraging disruptionThepups and juveniles from thiglexico stock of
Guadalupe fur sealhat are presenin the Study Areare migratory, so the risk ofepeatedeffects is

low ¢ less than once per yedéseeTable2-54) ¢ for theseindividuals as they travel through their range.
Although this stock is threatened, their population is increasidyult females and breeding/pupping
occur outside the Study Are®hile no significant effects are estimated to occur to this population from
the Proposed ActiorGGuadalupe fur seals have shorter generation times, so this population would
require less time to recover if significandffected

One instancer lessof disturbance over a yeas unlikely to have any lonterm consequences for
individuals.Based on the above analysis, lelegm consequences for thilexico stock of Guadalupe fur
seals araunlikely.
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Table2-56: 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 Q) - -
Explosive Navy Training 1 2 0 - -
Explosive USCG Trainin 0 1) - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 16,894 914 1) - -
Sonar Navy Training 26,625 6,707 - - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 30%
Anti-Submarine Warfare Tracking Exerci§ibmarine (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-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding 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 gtarp. aresix NMFSnanaged
stocks of larbor seals in the Study AreBheWashingtonNortherninland Waters stock, Hood Canal
stock, and Southern Puget Sound stockupy the Inland WaterdheOregon/Washington Coast stock
and California stocloccupy the Offshorérea The geographic rangs the Clarence Straitock
overlaps withSoutheast Alaskand nearby areaddarbor seals frequently occupy bays, estuaries, and
inlets and prefeshallowwaters(less tharb0 m depth) near hawout locationsand shorepccurring
infrequently inopen ocean waterd\o effects were predicted for the California stock, andael
predictedeffectsfor the remainingive stocksare presented in the tabkbelow.

Most auditoryeffects would be due to sonar frofdavy testing activitiedNo mortality is predicted, and
the risk ofnon-auditory injury isnegligible The greatest proportion aéffects for all stocks is predicted
to occur due to sonar used during Navy testing activitigs. likely that harbor seals would experience
shortterm behaviorakffects, TTSand AINdue to sonar. The majority of predicted AINJ is ttusonar
used in Navy testing activitieBor theClarence StraiBtock,over 90percentof predictedAINJs from
AcousticComponentTestingat SEAFAGor the WashingtorNorthernInland Waters stoclqver 91
percentof predicted AIN& fromPersideSonar Testingat Naval Station Everetand for the Hood Canal
and Southern Puget Soustbcks, more than50 percentof predicted AINJ is from Sef@tationary
Equipment Testingt Dabob Bay Range Complex and Keyport RangeAflitaty-based mitigation may
reduce these effects.

No effects from explosives are predicted fibre Soutlern Puget Sound an@larence Strastocks and
few effects are predicted fahe Hood Canal and WashingtdlorthernInland Waters stock&ffects
from explosives predicted fahe Oregon/Washington Coast stock were dueMoe Countermeasure
and NeutralizationTestingactivities Thisactivityis subject to geographic mitigatiand willnot be
conductedwhere harbor seal densities are highéktr further details please refer to thiglitigation
section of the SEIS/OEI8dthe Density TRor harborsealdensity maps)Activity-based mitigation may
further reducethe likelihood ofeffects due to explosives

The potential for repeated effects to individualspends on the stockOn average, individuals ingh
Oregon/Washington Coaaf WashingtorNorthernInland WatersandClarence Stragtockscould be
affectedless tharonceper year individuals in theSouthern Puget Sound stock maydféectedmore
than twice per year andindividualsin the Hood Canatockcould beaffectedover five times per year
The risk of auditory effects may be reduced through activéiged mitigation, althoughdividual
harbor sealsare not easily sightediespite spending mosgif theirtime nearthe surface.

Model-estimated effects for the current Proposed Action show an increase in estimated effects
compared to the prior 2020 NWTT SEIS/OEIS for tbgdd/Washington Coast stock, Washington
Northern InlandWaters stock, and Clarence Strstibck which could be due to several reasons. In
addition to the behavioral and auditory criteria refinements to the analysis described in S2¢tiGn
(Effects orPinniped$, densities oharbor porpoisdn the Offshore Area, along the coastline of the Strait
of Juan de Fuca, and in Southeast Alaska lrmreased compared to the prior analysis. This increase in
density is likely the reason for the increase in estimated take between andtysiese stocksModel
estimated effects for the Southern Puget Sound stock and Hood €mic&have decreased compared

to the prior 2020 NWTT SEIS/OEIS analykis 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 repeatedffects onindividuals 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 sizieh may moderate
anyeffectdue to foraging disruption. Thaxstocks of harbor seal$n the Study Area areesidential, so

the risk of repeated effectlor theseindividualsis likely higher than theaveragerisk Forexample,

individuals in the Studgrea fromthe Hood Canabtockmayhave a very high risk of repeated impacts
since their abundance in the Studlyea is low (se@ able2-54). While no significant effects are
SAGAYIFGSR G2 200dzNJ G2 GKAA& LI Lz | G sbyer geneddton G K S
times,the population ofharbor sealsn the Study Areavould require less time to recover if significantly
affected

Severalnstances of disturbance over a year are unlikely to have anytengconsequences for
individuals, although individuals who experience injury may incur energetic &ssed on the above
analysis, longerm consequences for th€larence Stragtock, Washington Northern Inland Waters
stock,Hood Canal stock)regon/Washington Coastal stock, California stacki Southern Puget Sound
stock of harbor seals are unlikely

Table2-57: Estimated Effects on th€larence StraiStock 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 Trainin - - - - -
NonExplosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing 5,753 9,064 131 - -
Sonar Navy Training - - - - -
Sonar USCG Trainin - - - - -
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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae bunding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-58: Estimated Effects on th&vashingtonNorthern Inland WatersStock 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 3,941 4,309 89 - -
Sonar Navy Training 535 180 9 - -
Sonar USCG Trainin 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;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813

Table2-59: Estimated Effects on thelood Canatock of Harbor Seals over a Maximum Year
of Proposed Activities

Source Category BEH TTS AINJ INJ MORT
Explosive Navy Testing - - - - -
Explosive Navy Training - 2 Q) - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive  Navy Testing - - - - -
Sonar Navy Testing 9,226 6,286 11 - -
Sonar Navy Training 882 139 2 - -
Sonar USCG Trainin 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 (NorExplosive) Testing Navy Testing 16%
Post Refit Sea Trial Navy Testing 12%
Cold Water SupporDivers Navy Testing 7%
Acoustic and Oceanographic Research (NAVSEA) Navy Testing 7%
SemiStationary Equipment Testing Navy Testing 6%

Unmanned Underwater Vehicle TraininGertification and Development
Exercises (CPF)

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Dagitdtes 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 ofyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-60: Estimated Effects on th®regon/Washington Coasstock 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 17,575 8,391 3 - -
Sonar Navy Training 67 40 - - -
Sonar USCG Trainin 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 (NorExplosive) Testing Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-61: Estimated Effects on th8outhern Puget Soun8tock 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 Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 1,761 2,734 79 - -
Sonar Navy Training 1,392 156 3 - -
Sonar USCG Trainin 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
LEJQér:grgggd(éJSg)erwater Vehicle TraininGertification and Development Navy Training 249%
Unmanned Underwater Vehicle Testing Navy Testing 18%
Torpedo (NorExplosive) Testing Navy Testing 14%
SemiStationary 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 SupporDivers Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditonoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.3.4 Northern Elephant Seal ( Mirounga angustirostris )

Northern elephant seals in the Study A& recognized by NMFS as t@aliforniaBreeding stockbut
individuals from the Mexico stoclre also present in th&udy Area. Elephant seals are in the PCW
hearing group and the Pinniped behavioral grotipis speciemigrates south out of the Study Aréa
breedin the winter and molt in thesummer butmigrate north into the Study Area feedin the spring
and fall They ardound primarily in the Offshorg/aters and arg@resent in thelnland Watersof the
Study Area, but in loar numbers.Additionally,males are found over the continental shelf and slope
where they forage neahe seafloor, whereas females dispersere widely.Elephant seals are
considered rardut assumed to be present in low numbénsSoutheast Alaskdodel-predictedeffects
are presented in the table below.

Most auditoryeffects would be attributable to sonar used Navytrainingand testing activitiesNeither
stock was predicted to incuron-auditoryinjury or mortality. Therisk of AINJ for the Mexicsiock is
negligible A fewAlNJeffects due to explosives and sonare predictedfor the California Breeding stock
but the overallrisk of auditory injury iserylow. For explosives, the predicted instances of AINJ were
due toMine Countermeasure and Neutralization Testaugvitiesand summedfractionalrisk from
various Naviand USCG@raining activities whichare subject to geographic and activibased mitigation
that reduces the likelihood dadffects on elephant sealdlt is more likely thahorthern elephant seals
would experience TTS and behaviocefiects. The risk of repeateeffects on individuals for both stocks
is low. On average, individuals woudd affectedless than once per yeafhe risk of auditory effects
may be reduced through activityased mitigation, although individuabrthern elephant sealsire not
easily sightedbecause they spend a limited amount of time nda 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 tbéhavioral and auditory criteria

refinements to the analysis described in Sectoh.3(Effects orPinniped$, 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 ana@lysddexico

stock was not previously analyzed in the 2020 NWTT SEIS/OEIS analysis.

The risk of repeatedffectsonindividuals and consequences to populations from disturbances of
individuals can be mediated by certain life history traits of a species. Despitedrengfthe largest
species of pinniped in the Study Areasthern elephant seals have a fast pace of life. However,
pinnipeds have a relatively lower energy requirement for their body size, which may moderate any
effectdue to foraging disruption. The California stockofthern elephant sealspendsmost 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 repedfedts for these
individualsis likelyhigherthan theaveragerisk, as theyprimarilyforagewithin the NWTT Study Area
While no significant effects are estimated to occur to this population from the Proposed Adtieno

0 KS a kBsrérgénar&tion times, this population would require less time to recover if significantly
affected

A few instances of disturbance over a year are unlikely to have anytdomgconsequences for
individuals, although individuals who experience injury may incur energetic &sted on the above
analysis, londerm consequences for the California stockiofthern elephant seals anenlikely.
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Table2-62: 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 Trainin Q) 0 - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 912 157 0 - -
Sonar Navy Training 762 310 - - -
Sonar USCG Trainin 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 Exerci§hip (CPF) Navy Training 30%
Acoustic and Oceanographic Research Navy Testing 20%
Anti-Submarine Warfare Tracking Exerci§ibmarine (CPF) Navy Training 13%
At-Sea Sonar Testing Navy Testing 10%
Torpedo (NorExplosive) Testing Navy Testing 7%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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Table2-63: Estimated Effects on th€alifornia Breedingtock ofNorthern ElephantSeals

over a Maximum Year of Proposed Activities

Source Category BEH TTE AINJ INJ MORT
Explosive Navy Testing 37 17 Q) - -
Explosive Navy Training 19 15 1 - -
Explosive USCG Trainin 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 Trainin 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 Exercighip (CPF)

Acoustic and Oceanographic Research

Anti-Submarine Warfare Tracking ExerciSibmarine (CPF)

At-Sea Sonar Testing
Torpedo (NorExplosive) Testing

Navy Training
Navy Testing
Navy Training
Navy Testing
Navy Testing

29%
20%
13%
10%
8%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 otyéae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.3.5 Northern Fur Seal ( Callorhinus ursinus )

Two Northern fur seal stocks are in the Study Agélae 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 shatid slope in the north Pacifamd migrate intothe Study

Area from their respective breeding grounimsforageduring thecold seasonModelpredictedeffects

are presented in the table below.

Most estimated effects for both the California and Eastern Pacific stocks of northern fur seals are
behavioral responsesnd TT$lue to sonar used ianti-submarine warfarégraining activitiesTheoverall
risk ofnon-auditoryinjuriouseffects and mortalityis negligibldor both stocks Oneauditory injurydue
to explosives is predictefr the Eastern Pacific stockowever this result is due summing risk across
seven years and following the rounding approach discussed in S@dli@pecies AssessmehtShe
risk of repeateckffects forboth stocksis low, with individuals estimated to kadfectedless than once
per year.The risk of auditory effects may be reduced through actidaged 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 the analysis described in Sectidd.3(Effects on
Pinniped$, 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 repeatedffects onindividuals 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 ksizky, which may

moderate anyeffectdue to foraging disruptioriTheCalifornia stocknay be increasing population

but the Eastern Pacific stock is depleted and in declBmth stocks of northern fur seals are migratory,
andtherefore less susceptible to repeateffectsthan residential pinnipedas they travel seasonally
through their rangeWhile no significant effects are estimated to occur to these populations from the
Proposed ActionNorthern fur seals have shorter generation times, so these two stocks would require
less time to recover if significantaffected

Oneinstanceor lessof disturbance over a yeas unlikely to have any lonterm consequences for
individuals, although individuals who experience injury may incur energetic &ssed on the above
analysis, londerm consequences for th€alifornia and Eastern Pacific stocks of northern fur seals are
unlikely.
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Table2-64: Estimated Effects on the California Stock of Northé&mur 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 Trainin 0 0 - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 1,707 80 - - -
Sonar Navy Training 6,566 1,165 - - -
Sonar USCG Trainin 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 Exerci§ibmarine (CPF) Navy Training 43%
Anti-Submarine Warfare Tracking Exerci§hip (CPF) Navy Training 32%
Acoustic and Oceanographic Research Navy Testing 5%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813

Table2-65: Estimated Effects on thEastern PacifiStock of NorthernFurSeals 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 Trainin (1) 1) 0
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 10,465 484 - - -
Sonar Navy Training 37,370 8,048 - - -
Sonar USCG Trainin 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 Exerci§ibmarine (CPF) Navy Training 40%
Anti-Submarine Warfare Tracking Exerci§hip (CPF) Navy Training 35%
Acoustic and Oceanographic Research Navy Testing 6%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditonyoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélze unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.

version.20260813

2-139



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

2.4.3.6 Steller Sea Lion ( Eumetopias jubatus )

Steler sea lions in the Study Area are from thasternstock (Eastern DP&hdare presentyearround.
Steller sea lions are in the OCW hearing group and the Pinniped behavioral igiivjoluals from the
ESAlisted Western DPfarelyoccur in the Offshore Ardaut are predominantlydistributed outside of
the Study Aredsee theDensity TR Therefore the potential for acoustic or explosive stressors to
impact this stock is so unlikely as to be considered discountabl#no model resultare presented for
this stock Steller sea liong the Eastern stockccur over thecontinentalshelf in the Offshore Are@n
the Inland Watersand in Southeast Alaskislodelpredictedeffectsfor the Eastern stock of Steller sea
lionsare presented in th@ablebelow.

Most predicted auditoreffects tothe Eastern stockre due to sonar used in Navy testing activities.
While a few instances of auditory injury are predicted, nefétcts would be TTS or behavioral
responsesMost predicted TT&nd 30percentof behavioral responses wetkie to At-Sea Sonar
Testing andover 35 percentof predicted behavioral responses were due to Acoustic and
Oceanographic Research modeled off the coast of Washingtunrisk of repeatedffects on
individualsin this stockis low. On average, individuals would bffectedless than once per yeaand
the risk of repeated injuriousffects is negligibleThe risk of auditory effects may Iherther reduced
through activitybased mitigation, as individual Stellsa 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 analylscribed in SectioR.4.3(Effects on

Pinniped$, 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 repeatedffectsonindividuals 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 thogly Isize, which may

moderate anyeffectdue to foraging disruptionTheEastern DPE residential,but the risk of repeated

effects is likelystill low forindividuals irthe Study AreaThispopulationis considered stabléVhile no
significant effects are estimated to occur to this population from the Proposed Adtimnto this

& LIS Gho8et generation times, this population would require less time to recover if significantly
affected

Oneinstanceor lessof disturbance over a yeas unlikely to have any lonterm consequences for
individuals, although individuals who experience injury may incur energetic &sted on the above
analysis, longerm consequences fdhis Steller sea liopopulationare unlikely.
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Table2-66: 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 Q) 0 -
Explosive Navy Training 0 0 - - -
Explosive USCG Trainin - - - - -
Non-Explosive Impulsive Navy Testing - - - - -
Sonar Navy Testing 14,237 1,467 1 - -
Sonar Navy Training 1,090 226 (1) - -
Sonar USCG Trainin 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 (NorExplosive) Testing Navy Testing 8%

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, MORT = mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditdtes 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 ofyélae unding rules discussed in Section 2.4.

Asterisk (*) indicates no reliable abundance estimate is available.
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2.4.4 EFFECTS ON MUSTELIDS

Thenorthern sea otter is the only speciesmfistelid present in the Study Area. Sea otters are in the
OCW hearing group ariinnipedbehavioral group. The updated OCW criteria reflects substantially
greater susceptibility to auditory effects across their hearing range compared to previous analyses
(Figure2-2 andFigure2-3). However sea otters do not hear as welhderwatercompared to pinnipeds
(seethe Acousticand Explosiv&ffectsSupporting Information TlRSonar, explosives, ambn-explosive
impulsive sourceare within the hearing rangof sea otters

Exposure to high sound pressure levels may cause behavioral reactions, mplsikaiglogical
responses, TTS, and AlINdwever, unlike other marine mammals, sea otters do not rely on sound to
orient/navigate, locate prey, or communicate under wat8ea otters likely use sound to avoid
predators and communicate in aibutdo not spendas much time under the water surface as other
marine mammalsmaking them less susceptibledaderwater sound exposure

Effects due to nommodeled acoustic stressors are discussed above in SextidB(Effectsfrom Vessel
Noisg, Sectior?.1.4(Effects from Aircraft Noigeand Sectior2.1.5(Effects from Weapons Noise

2.4.4.1 Northern Sea Otter ( Enhydra lutris kenyoni )

There are two USFWS8anagedstocksof northern sea otteiin the Study Areahe Southeast Alaska
stock DP$, and the Washingtostock(DP$. TheSoutheast Alaskand Washington stocks may be
incidentally exposed tsound fromsonar and explosivedue totraining and testin@ctivitiesin the
Proposed Action

Sea otterg; especiallyfemales and juveniles aretypically found in shallow waters less than 30 m deep
but arealsofoundin lower numbersnore than 1 km offshore (see thgensity TR The Washington

stock of northern sea otters occupies nearshore waters along the Pacifig oudstling the Offshore
Area A few individuals have also been sighted in 8tmitof Juan de Fuc®uget Sound and the San
Juan Islandsbut this species is considered rare in the Inland WatszeSection 4Marine Mammal$

of the Biological Resources Background Information Tie Southeast Alaska staskprimarily found
north of SEAFAMut small groupsegularly occupylarence Strait, Behm Canal, and adjadelaind and
coastal areas.

No effects due tonon-explosive impulsive soursare expected for sea otters based on the lack of
geographic overlap between this stressor and species pres&seeotters aralsounlikely to occur in
areas where explosives would be usadditionally, activitypased and geographic mitigation would
limit potential effects due to explosive&onar use in the Offshore Area inclu@es-submarinewarfare
activitiesthat couldaffect sea ottersby causing behavioraésponsesTTS, or AINBlowever,anti-
submarinewarfareactivitieswill not be conducted within 12 NM of shorié¢js therefore unlikely that

sea otters will be exposed to sonar during this activigsting activities in the Offshore Area also use
sources that magffectsea ottersbut the number of hourss limited in geographic mitigation areas
where sea otters arenostlikely to occurln the Inland Watersit is also possibleut unlikelythat sea
otters would be exposed tpiersideor UUV sonar testingsea otters typically spendostof their time
with their heads above the surface of the waf&iedman & Estes, 199@hich reduces the likelihood
that they would be exposed to underwater soyrahd increases the likelihood thetfects would be
reduced through activithased mitigation. Furthermore, their cloaggregation imafts and preferences
for kelp beds andhelteredreef habitatlikely act toreduce received sound pressure levels if sea otters
were exposed to sonaBea otters from the Southeast Alaska stock may overlap with Navy sonar testing
activitiesat SEAFAT exposed, sea ottenwiay behaviordly respord or experiencel TSRepeated
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effects to individual sea otterm the Washington stocire possibleas sea ottersay 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 caloricaike 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
GKS aryS aiNBaaz2NE aSl 200SNBEQ RSLISYRSyOS 2y 0O2ya
drives this species to remain in productive foraging habitstndf foraging sites are near

anthropogenic activities. Because tBeutheast Alaska and Washing&tocksof northern sea otters
areresidential, the risk of repeated exposure is higher for populations that have high site fidelity in
locations that overlap frequently used training and testing siké®wvever, oth the Southeast Alaska

and Washingtorstockshave increasing population trendsnd individualsnay moveseasonallyo areas

with better food resources or sheltefherefore, thes@opulations are likely to recover if significantly
affected

Based on the above analyse$fects on individual sea otters are unlikely, and thereftveening and
testingactivities would not likely result ilong-term consequences for the Southeast Alaska or
Washington stocks of northersea otters

2.4.5 EFFECTS SUMMARY TABLES

The tables irthis sectionshoweffectson all stocksunderthe preferred alternativdor the following:

Maximum annual and seveyear totaleffects due to all acoustic and explosive stressors (i.e., the
combined totaleffects). The formula to calculatthe sevenyear total effects is discussed in Sectiba
(Species Assessmehts

1 Maximum annual and seveyear totaleffects due to sonar use during trainiagd testing
activities. The maximum annuaffects per stock are the same valygesented in each species
effectassessment above

1 Maximum annual and seveyear totaleffects due to explosives duririgainingand testing
activitiesare shown below
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2451 Total Effects Summary Tables

Table2-67: Estimated Effect®n 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
ESAListed
Blue whale Eastern North Pacific 9 24 - - -
Fin whale Nor.thea.st Pacific . 39 25 1 - -
California/Oregon/Washington 233 178 3 - -
Gray whale Western North Pacific 1 4 - - -
Mexico North Pacific 35 58 - - -
Mainland Mexice _ 584 925 4 ) )
Humpback whale California/Oregon/Washington
Central America/Southern Mexieo 86 134 0 ) 3
California/Oregon/Washington
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.isted
Gray whale Eastern North Pacific 143 562 4 - -
Humpback whale Hawai'i 313 513 2 - -
. California/Oregon/Washington 38 95 2 - -
Minke whale Alaska 5 20 ) - -
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 -
West Coast Transient 241 141 1 - -
Killer whale Northern _F_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 -
. o . North Pacific 1,718 1,050 3 - -
Pacific whitesided dolphin California/Oregon/Washington 10,195 4,244 2 0 -
Risso's dolphin California/Oregon/Washington 3,170 913 1 - -
Shortbeaked common dolphin | California/Oregon/Washington 8,127 983 2 0 -
Shortfinned pilot whale California/Oregon/Washington 36 9 - - -
Striped dolphin California/Oregon/Washington 148 22 - - -
- California/Oregon/Washington 4,023 2 - - -
Baird's beaked whale Alaska 1,580 1 - - -
California/Oregon/Washington 7,589 5 - - -
Goosebeaked whale Alaska 6.881 7 - - -
Washington Inland 95,442 66,052 5,029 0 0
Southern Southeast Alaska Inland Watg 237 179 10 - -
Harbor porpoise 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 - -
South Puget Sound 3,192 2,892 82 - -
Oregon Washington Coast Stock 17,741 8,481 4 0 -
Harbor seal 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 NSI.} M_exmo _ 1,682 470 0 - -
California Breeding 19,496 5,383 5 - -

Northern fur seal Eas.tern.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-&Nditoryoimjury, 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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Table2-68: Estimated Effectesn 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
ESAListed

Blue whale Eastern North Pacific 49 145 - - -
Fin whale Nor_thea_st Pacific _ 254 154 1 - -
California/Oregon/Washington 1,385 1,118 5 - -
Gray whale Western North Pacific 5 19 - - -
Mexico North Pacific 204 334 - - -
Humpback whale Mglli?(l)?gg/'\é?éggn/Washington 3,436 5394 9 ) )
Canfornia/Oregonashingion. 502 779 o | -
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.isted
Gray whale Eastern North Pacific 850 2,724 16 - -
Humpback whale Hawali'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 -
West Coast Transient 1,604 963 1 - -
Killer whale 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 whitesided dolphin | ~orth Pacific . 10911 6730 4 - -
California/Oregon/Washington 62,206 27,455 2 0 -
Risso's dolphin California/Oregon/Washington 17,950 5,137 2 - -
Shortbeaked common dolphin | California/Oregon/Washington 50,911 6,476 8 0 -
Shortfinned pilot whale California/Oregon/Washington 233 53 - - -
Striped dolphin California/Oregon/Washington 976 147 - - -
- California/Oregon/Washington 26,721 13 - - -
Baird's beaked whale Alaska 10.811 - - - -
California/Oregon/Washington 50,805 32 - - -
Goosebeaked whale Alaska 47.124 19 - - -
Washington Inland 657,551 457,988 34,959 0 0
Southern Southeast Alaska Inland Wat 1,335 964 19 - -
Harbor porpoise 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 - -
South Puget Sound 22,027 19,752 535 - -
Oregon Washington Coast Stock 83,914 37,851 22 0 -
Harbor seal 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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Stocks are not shown if no effects are estimated.

NSD = No stock designation.
version.20260813
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A dash+) indicates a (true zero) and zero (0) indicates a rounded value less than 0.5.

Species Stock or Population BEH TTS AINJ INJ  MORT

Northern fur seal Eas.tern.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;éNditonomjury, MORT = mortality




Acoustic& ExplosiveAnalysisReportfor NWTT

August2026

2452

Sonar Effects Summary Tables

2.4.5.2.1 Training Sonar Effects Summary Tables

Table2-69: Estimated Effect®n Marine MammalStocksfrom Sonar and Other Active
Transducer®ver One Yeaof Maximum U.S. Coast Guar@raining

Species Stock or Population BEH TTS AINJ
ESAListed
Blue whale Eastern North Pacific 0 - -
Fin whale Nor.thea.st Pacific . - - -
California/Oregon/Washington Q) - -
Gray whale Western North Pacific 0 - -
Mexico North Pacific 0 -
Mainland Mexice )
Humpback whale California/Oregon/Washington
Central America/Southern Mexico 0 } )
California/Oregon/Washington
North Pacific right whale Eastern North Pacific - - -
Sei whale Eastern North Pacific 0 - -
Killer whale Southern Resident Q) 0 -
Sperm whale California/Oregon/Washington (1) - -
Guadalupe fur seal Mexico 12 0 -
Non ESA.isted
Gray whale Eastern North Pacific Q) 0 -
Humpback whale Hawai'i 1 0 -
Minke whale California/Oregon/Washington 0 0 -
Alaska - - -
Bottlenose dolphin California/Oregon/Washington Offsho - - -
. . California/Oregon/Washington 7 10 0
Dall's porpoise
Alaska - - -
West Coast Transient 1 0 -
Killer whale 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 -
. I . North Pacific - - -
Pacific whitesided dolphin California/Oregon/Washington 5 0 -
Risso's dolphin California/Oregon/Washington 2 0 -
Shortbeaked common dolphin | California/Oregon/Washington 2 0 -
Shortfinned pilot whale California/Oregon/Washington - - -
Striped dolphin California/Oregon/Washington - - -
Baird's beaked whale California/Oregon/Washington (1) - -
Alaska - - -
Goosebeaked whale California/Oregon/Washington (1) - -
Alaska - - -
Washington Inland 887 130 0
Southern Southeast Alaska Inland ) 3 ]
) Waters
Harbor porpoise 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 - - -
NSD- Mexico 1 - -
Northern elephant seal California Breeding 8 0 -
Northern fur seal Eas_tern.Pauflc 10 - -
California 2 - N
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 otyéae unding 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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Table2-70: Estimated Effects on Marine Mammal Stocks from Sonar and Other Active
Transducers oveBevenYears of Maximum U.S. Coast Guard Training

Species Stock or Population BEH TTS AINJ
ESAListed
Blue whale Eastern North Pacific 0 - -
Fin whale Nor_thea_st Pacific _ - - -
California/Oregon/Washington 1 - -
Gray whale Western North Pacific 0 - -
Mexico North Pacific 0 -
Mainland Mexice _ 4 )
Humpback whale California/Oregon/Washington
Central America/Southern Mexieo 0 } }
California/Oregon/Washington
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.isted
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 Offsho - - -
. . California/Oregon/Washington 39 56 0
Dall's porpoise
Alaska - - -
West Coast Transient 4 0 -
Killer whale 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 -
. I . North Pacific - - -
Pacific whitesided dolphin California/Oregon/Washington 27 0 -
Risso's dolphin California/Oregon/Washington 10 0 -
Shortbeaked common dolphin | California/Oregon/Washington 12 0 -
Shortfinned pilot whale California/Oregon/Washington - - -
Striped dolphin California/Oregon/Washington - - -
Baird's beaked whale California/Oregon/Washington 2 - -
Alaska - - -
Goosebeaked whale California/Oregon/Washington 1 - -
Alaska - - -
Washington Inland 4,792 701 0
Southern Southeast Alaska Inland 3 3 )
i Waters
Harbor porpoise 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 -
South Puget Sound 209 8 -
Oregon Washington Coast Stock 20 0 -
Harbor seal 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 -
Northern fur seal Eastern Pacific 55 -
California 9 -
Steller sea lion Eastern 53 -

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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Table2-71: Estimated Effectesn Marine MammalStocksfrom Sonar and Other Active
Transducersver One Yeaof Maximum NavyTraining

Species Stock or Population BEH TTS AINJ
ESAListed
Blue whale Eastern North Pacific 2 9 -
Fin whale Nor_thea_st Pacific _ 31 17 (1)
California/Oregon/Washington 63 51 (1)
Gray whale Western North Pacific 0 - -
Mexico North Pacific 2 12 -
Humpback whale Mglli?(l)?gg/'\é?éggn/Washington 34 e 1
Central America/Southern Mexieo 6 30 0
California/Oregon/Washington
North Pacific right whale Eastern North Pacific 0 Q) -
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.isted
Gray whale Eastern North Pacific 2 3 Q)
Humpback whale Hawai'i 16 94 Q)
. California/Oregon/Washington 9 52 (1)
Minke whale Alaska 3 5 .
Bottlenose dolphin California/Oregon/Washington Offsho 2 (1) -
Dall's porpoise California/Oregon/Washington 9,200 47,073 104
Alaska 4,841 16,768 26
West Coast Transient 31 34 (1)
Killer whale 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
o . . North Pacific 1,309 834 Q)
Pacific whitesided dolphin California/Oregon/Washington 3,729 3,587 Q)
Risso's dolphin California/Oregon/Washington 607 517 Q)
Shortbeaked common dolphin | California/Oregon/Washington 3,161 819 1
Shortfinned pilot whale California/Oregon/Washington 21 6 -
Striped dolphin California/Oregon/Washington 86 20 -
- California/Oregon/Washington 3,241 2 -
Baird's beaked whale Alaska 1539 1 -
California/Oregon/Washington 6,591 4 -
Goosebeaked whale Alaska 6.719 3 -
Washington Inland 7,055 1,806 12
Southern Southeast Alaska Inland 3 3 )
. Waters
Harbor porpoise Northern Oregon/Washington Coast 18,344 23 -
Northern California/Southern Oregon Q) - -
Central Oregon 31 - -
Small beaked whale guild California/Oregon/Washington 4,663 4 -
California sea lion United States 453 28 Q)
South Puget Sound 1,392 156 3
Oregon Washington Coast Stock 67 40 -
Harbor seal 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 Eas.tern.Pacific 37,370 8,048 -
California 6,566 1,165 -
Steller sea lion Eastern 1,090 226 Q)

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 otyé@e unding 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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Table2-72: Estimated Effectesn Marine Mammal Stocks from Sonar and Other Active

Transducers Over Sevefears ofNavyTraining

Species Stock or Population BEH TTS AINJ
ESAListed
Blue whale Eastern North Pacific 11 61 -
Fin whale Nor_thea_st Pacific _ 213 115 1
California/Oregon/Washington 427 347 2
Gray whale Western North Pacific 0 - -
Mexico North Pacific 12 78
Humpback whale Mglli?(l)?gg/'\é?éggn/Washington L 1,354 4
Central America/Southern Mexieo 37 205 0
California/Oregon/Washington
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.isted
Gray whale Eastern North Pacific 8 18 2
Humpback whale Hawai'i 111 644 3
. California/Oregon/Washington 59 353 2
Minke whale Alaska 20 171 -
Bottlenose dolphin California/Oregon/Washington Offsho 11 2 -
Dall's porpoise California/Oregon/Washington 61,981 323,771 696
Alaska 32,810 115,767 166
West Coast Transient 210 234 1
Killer whale 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
- _— . North Pacific 8,900 5,765 2
Pacific whitesided dolphin California/Oregon/Washington 25,371 24,648 1
Risso's dolphin California/Oregon/Washington 4,169 3,590 2
Shortbeaked common dolphin | California/Oregon/Washington 21,456 5,633 5
Shortfinned pilot whale California/Oregon/Washington 144 42 -
Striped dolphin California/Oregon/Washington 572 138 -
- California/Oregon/Washington 22,239 13 -
Baird's beaked whale Alaska 10.617 = -
California/Oregon/Washington 45,109 28 -
Goosebeaked whale Alaska 46,301 17 -
Washington Inland 47,545 11,856 58
Southern Southeast Alaska Inland 3 3 )
i Waters
Harbor porpoise 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
South Puget Sound 9,717 1,012 20
Oregon Washington Coast Stock 465 278 -
Harbor seal 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 Eas.tern.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

Table2-73: Estimated Effect®n Marine Mammal Stocks from Sonar and Other Active

Transducers Over a Maximum YearNavyTesting

Species Stock or Population BEH TTS AINJ
ESAListed
Blue whale Eastern North Pacific 6 14 -
Fin whale Nor.thea.st Pacific . 8 8 0
California/Oregon/Washington 166 125 Q)
Gray whale Western North Pacific 1 4 -
Mexico North Pacific 32 45 -
Mainland Mexice _ 536 720 1
Humpback whale California/Oregon/Washington
Central America/Southern Mexieo 78 103 0
California/Oregon/Washington
North Pacific right whale Eastern North Pacific Q) 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 Q)
Non ESA.isted
Gray whale Eastern North Pacific 129 555 3
Humpback whale Hawai'i 292 417 1
. California/Oregon/Washington 28 42 1
Minke whale Alaska > 5 0
Bottlenose dolphin California/Oregon/Washington Offsho 8 0 -
Dall's porpoise California/Oregon/Washington 6,349 17,282 324
Alaska 411 2,397 47
West Coast Transient 209 107 0
Killer whale Northern _F_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)
. o . North Pacific 409 216 2
Pacific whitesided dolphin California/Oregon/Washington 6,460 656 @)
Risso's dolphin California/Oregon/Washington 2,560 395 0
Shortbeaked common dolphin | California/Oregon/Washington 4,963 162 1
Shortfinned 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 - -
California/Oregon/Washington 996 1 -
Goosebeaked whale Alaska 161 1 -
Washington Inland 87,500 63,997 4,961
Southern Southeast Alaska Inland
_ Waters 237 179 10
Harbor porpoise 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
South Puget Sound 1,761 2,734 79
Oregon Washington Coast Stock 17,575 8,391 3
Harbor seal -
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 NSI.} M_exmo - 912 157 0
California Breeding 10,770 1,906 2
Northern fur seal Eas.tern.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 otyéae unding 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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Table2-74: Estimated Effectesn Marine Mammal Stocks from Sonar and Other Active

Transducers OveBeven Yearsf NavyTesting

Species Stock or Population BEH TTS AINJ
ESAListed
Blue whale Eastern North Pacific 36 83 -
Fin whale Nor_thea_st Pacific _ 41 39 0
California/Oregon/Washington 946 762 2
Gray whale Western North Pacific 5 19 -
Mexico North Pacific 190 255 -
Humpback whale Mglli?(l)?gg/'\é?éggn/Washington 3134 4,007 2
Canfornia/Oregonashingion. 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.isted
Gray whale Eastern North Pacific 787 2,688 14
Humpback whale Hawali'i 1,745 2,382 2
. California/Oregon/Washington 167 255 7
Minke whale Alaska 8 >3 )
Bottlenose dolphin California/Oregon/Washington Offsho 51 0 -
Dall's porpoise California/Oregon/Washington 35,673 100,169 1,897
Alaska 1,890 12,335 141
West Coast Transient 1,390 729 0
Killer whale 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
- _— . North Pacific 2,011 965 2
Pacific whitesided dolphin California/Oregon/Washington 36,804 2,806 1
Risso's dolphin California/Oregon/Washington 13,767 1,546 0
Shortbeaked common dolphin | California/Oregon/Washington 29,438 838 3
Shortfinned 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 - -
California/Oregon/Washington 5,694 4 -
Goosebeaked whale Alaska 822 > -
Washington Inland 605,214 444,604 34,515
Southern Southeast Alaska Inland
_ Waters 1,335 964 19
Harbor porpoise 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
South Puget Sound 12,101 18,732 515
Oregon Washington Coast Stock 82,953 37,323 16
Harbor seal 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 Eas.tern.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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Explosives Effects Summary Tables

2.4.5.3.1 Training Explosives Effects Summary Tables

Table2-75: Estimated Effects on Marine Mammal Stocks from Explosives ovéearof
MaximumU.S. Coast Guar@iraining

Species Stock or Population BEH TTS AINJ INJ  MORT
ESAListed
Blue whale Eastern North Pacific - - - -
Fin whale Nor.thea.st Pacific . - - - -
California/Oregon/Washington - - - -
Gray whale Western North Pacific - - - -
Mexico North Pacific - - - -
Mainland Mexice ) ) ) )
Humpback whale 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.isted
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 Q) -
West Coast Transient - - - -
Killer whale Northern .Resident - - - -
East Pacific Offshore - - - -
Alaska Resident - - - -
Kogia whales California/Oregon/Washington Q) (2) - -
Northern right whale dolphin | California/Oregon/Washington Q) 0 0 -
. I . North Pacific - - 0 -
Pacific whitesided dolphin = 0 Gregon/Washington 0 0 0 -
Risso's dolphin California/Oregon/Washington - - - -
Shortbeaked common dolphin | California/Oregon/Washington 0 0 - -
Shortfinned pilot whale California/Oregon/Washington - - - -
Striped dolphin California/Oregon/Washington - - - -
Baird's beaked whale California/Oregon/Washington - - - -
Alaska - - - -
Goosebeaked whale California/Oregon/Washington 0 - - -
Alaska - - - -
Washington Inland - - - -
Southern Southeast Alaska Inland Wat¢ - - - -
Harbor porpoise 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 - - - N N

Clarence Strait Stock - - - R N

NSD- Mexico (@) 0 - R N

Northern elephant seal California Breeding 1 5 - -
Eastern Pacific (@) [ 0 R N

Northern fur seal California 3 5 - - -
Steller sea lion Eastern - R - N N

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, 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 otyéae unding 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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Table2-76: 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
ESAListed
Blue whale Eastern North Pacific - - - - -
. Northeast Pacific - - - - -
Fin whale

California/Oregon/Washington - - - - -
Gray whale Western North Pacific - - - - -
Mexico North Pacific - - - - -
Mainland Mexice

Humpback whale 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.isted
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 - -

West Coast Transient - - - R N
Northern Resident - - - R N
East Pacific Offshore - - - R N
Alaska Resident

Killer whale

Kogia whales California/Oregon/Washington 1 1 - - -
Northern right whale dolphin | California/Oregon/Washington 1 0 0 - -
o . . North Pacific - - 0 - -
Pacific whitesided dolphin California/Oregon/Washington 0 0 0 0 -
Risso's dolphin California/Oregon/Washington - - - - -
Shortbeaked common dolphin | California/Oregon/Washington 0 0 - - -
Shortfinned pilot whale California/Oregon/Washington - - - - -
Striped dolphin California/Oregon/Washington - - - - -
Baird's beaked whale California/Oregon/Washington - - - - -
Alaska - - - - -

Goosebeaked whale California/Oregon/Washington 0 - - - -
Alaska - - - - -

Washington Inland - - - - -

Southern Southeast Alaska Inland Wat - - - - -

Harbor porpoise Northern Oregon/Washington Coast 0 - - - -
Northern California/Southern Oregon - - - - -

Central Oregon - - - - -

Small beaked whale guild California/Oregon/Washington - - - - -
California sea lion United States - - - - -
South Puget Sound - - - - -

Oregon Washington Coast Stock - - - - -

Harbor seal Northern Washington Inland Waters - - - - -
Hood Canal - - - - -

Clarence Strait Stock - - - - -

NSD- Mexico 1 0 - - -

Northern elephant seal California Breeding 6 7 0 - -
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Species Stock or Population BEH TTS AINJ INJ  MORT

Northern fur seal Eas_tern_Pacific 1 1 0 - -
California 0 0 - - -

Steller sea lion Eastern - - - - -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, 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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Table2-77. Estimated Effecton Marine Mammal Stocks from Explosives over a Maximum

Year ofNavyTraining

Species Stock or Population BEH TTS AINJ INJ  MORT
ESAListed
Blue whale Eastern North Pacific - - - -
Fin whale Nor_thea_st Pacific _ 0 - - -
California/Oregon/Washington (1) 1 - -
Gray whale Western North Pacific - - - -
Mexico North Pacific - - - -
Mainland Mexice _ 0 ) ) )
Humpback whale California/Oregon/Washington
Central America/Southern Mexieo 0 ) ) )
California/Oregon/Washington
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.isted
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 -
West Coast Transient - - - -
Killer whale Northern _Resident - - - -
East Pacific Offshore - - - -
Alaska Resident - - - -
Kogia whales California/Oregon/Washington 2 2 Q) -
Northern right whale dolphin | California/Oregon/Washington 3 2 1 -
. I . North Pacific 0 - - -
Pacific whitesided dolphin California/Oregon/Washington 0 - 0 -
Risso's dolphin California/Oregon/Washington - - - -
Shortbeaked common dolphin | California/Oregon/Washington 0 () - -
Shortfinned pilot whale California/Oregon/Washington - - - -
Striped dolphin California/Oregon/Washington - - - -
Baird's beaked whale California/Oregon/Washington - - - -
Alaska - - - -
Goosebeaked whale California/Oregon/Washington Q) 0 - -
Alaska Q) - - -
Washington Inland - 119 56 0
Southern Southeast Alaska Inland Wat¢ - - - -
Harbor porpoise 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) - -
South Puget Sound - - - -
Oregon Washington Coast Stock - - - -
Harbor seal Northern Washington Inland Waters - 3 (1) -
Hood Canal - 2 Q) -
Clarence Strait Stock - - - -
NSD- Mexico 2 1 0 -
Northern elephant seal California Breeding 19 15 1 -
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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 otyéae unding rules discussed in Section 2.4.
Stocks are not shown if no effects are estimated.

NSD = No stock designation.
version.20260813

Species Stock or Population BEH TTS AINJ INJ  MORT

Northern fur seal Eas.tern.Pacmc 2 3 (2) 0 0

California 1 1 - - -

Steller sea lion Eastern 0 0 - - -
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, MORT = mortality
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Table2-78: Estimated Effecton Marine Mammal Stocks from Explosives ov@even Yearef

NavyTraining
Species Stock or Population BEH TTS AINJ INJ  MORT
ESAListed
Blue whale Eastern North Pacific - - - -
Fin whale Nor_thea_st Pacific _ 0 - - -
California/Oregon/Washington 1 5 - -
Gray whale Western North Pacific - - - -
Mexico North Pacific - - - -
Mainland Mexice _ 0 1 2 )
Humpback whale California/Oregon/Washington
Central America/Southern Mexieo 0 ) ) )
California/Oregon/Washington
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.isted
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 -
West Coast Transient - - - -
Killer whale 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 -
. I . North Pacific 0 - - -
Pacific whitesided dolphin California/Oregon/Washington 0 - 0 -
Risso's dolphin California/Oregon/Washington - - - -
Shortbeaked common dolphin | California/Oregon/Washington 0 2 - -
Shortfinned pilot whale California/Oregon/Washington - - - -
Striped dolphin California/Oregon/Washington - - - -
Baird's beaked whale California/Oregon/Washington - - - -
Alaska - - - -
Goosebeaked whale California/Oregon/Washington 1 0 - -
Alaska 1 - - -
Washington Inland - 827 386 0
Southern Southeast Alaska Inland Wat¢ - - - -
Harbor porpoise 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 - -
South Puget Sound - - - -
Oregon Washington Coast Stock - - - -
Harbor seal Northern Washington Inland Waters - 20 2 -
Hood Canal - 10 1 -
Clarence Strait Stock - - - -
Northern elephant seal NSI.} M(.BXICO - 1 ! 0 -
California Breeding 129 98 4 -
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Species Stock or Population BEH TTS AINJ INJ  MORT
Eastern Pacific 11 16 3 0 0
Northern fur seal e
California 6 4 - - -
Steller sea lion Eastern 0 0 - - -
BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, 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

Table2-79: Estimated Effecton Marine Mammal Stocks from Explosives over a Maximum

Year ofNavyTesting

Harbor seal

Species Stock or Population BEH TTS AINJ INJ MORT
ESAListed
Blue whale Eastern North Pacific Q) (2) - -
Fin whale Nor.thea.st Pacific . - - - -
California/Oregon/Washington 2 1 (1) -
Gray whale Western North Pacific 0 0 - -
Mexico North Pacific Q) (2) - -
Mainland Mexice _ 13 6 @ )
Humpback whale California/Oregon/Washington
Central America/Southern Mexieo 2 1 ) 3
California/Oregon/Washington
North Pacific right whale Eastern North Pacific - - - -
Sei whale Eastern North Pacific Q) (1) - -
Killer whale Southern Resident - - - -
Sperm whale California/Oregon/Washington 0 - - -
Guadalupe fur seal Mexico 11 4 Q) -
Non ESA.isted
Gray whale Eastern North Pacific 11 4 0 -
Humpback whale Hawai'i 4 2 - -
Minke whale California/Oregon/Washington 1 (2) 0 -
Alaska - - - -
Bottlenose dolphin California/Oregon/Washington Offshore - - - -
. . California/Oregon/Washington 142 150 27 -
Dall's porpoise
Alaska - - - -
West Coast Transient - - - -
Killer whale Northern _F_Resident - - - -
East Pacific Offshore - - - -
Alaska Resident - - - -
Kogia whales California/Oregon/Washington 2 2 (1) -
Northern right whale dolphin | California/Oregon/Washington 1 (1) 0 -
o o . North Pacific - - - -
Pacific whitesided dolphin California/Oregon/Washington 1 (1) 0 -
Risso's dolphin California/Oregon/Washington 1 (2) 0 -
Shortbeaked common dolphin | California/Oregon/Washington 1 1 0 -
Shortfinned pilot whale California/Oregon/Washington - - - -
Striped dolphin California/Oregon/Washington - - - -
Baird's beaked whale California/Oregon/Washington - - - -
Alaska - - - -
Goosebeaked whale California/Oregon/Washington - - - -
Alaska - - - -
Washington Inland - - - -
Southern Southeast Alaska Inland Wat¢ - - - -
Harbor porpoise Northern Oregon/Washington Coast 438 485 90 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 (2) -
South Puget Sound - - - -
Oregon Washington Coast Stock 95 50 1 -

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 (2) - -

Northern fur seal Eastern Pacific L (1) - - -
California 0 - - - -

Steller sea lion Eastern 30 13 (2) 0 -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury-&Nditoryoimjury, 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 otyéae unding rules discussed in Section 2.4.

Stocks are not shown if no effects are estimated.

NSD = No stock designation.

version.20260813

2-169



Acoustic& ExplosiveAnalysisReportfor NWTT

August2026

Table2-80: Estimated Effect®n Marine Mammal Stocks from Explosives over Seven Years of

NavyTesting
Species Stock or Population BEH TTS AINJ INJ  MORT
ESAListed
Blue whale Eastern North Pacific 2 1 - -
Fin whale Nor_thea_st Pacific _ - - - -
California/Oregon/Washington 10 4 1 -
Gray whale Western North Pacific 0 0 - -
Mexico North Pacific 2 1 - -
Mainland Mexice _ 65 32 1 )
Humpback whale California/Oregon/Washington
Central America/Southern Mexieo 12 5 ) )
California/Oregon/Washington
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.isted
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 - - - -
. . California/Oregon/Washington 716 754 139 -
Dall's porpoise
Alaska - - - -
West Coast Transient - - - -
Killer whale 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 -
. I . North Pacific - - - -
Pacific whitesided dolphin California/Oregon/Washington 4 1 0 -
Risso's dolphin California/Oregon/Washington 4 1 0 -
Shortbeaked common dolphin | California/Oregon/Washington 5 3 0 -
Shortfinned pilot whale California/Oregon/Washington - - - -
Striped dolphin California/Oregon/Washington - - -
Baird's beaked whale California/Oregon/Washington - - - -
Alaska - - - -
Goosebeaked whale California/Oregon/Washington - - - -
Alaska - - - -
Washington Inland - - - -
Southern Southeast Alaska Inland Wat¢ - - - -
Harbor porpoise Northern Oregon/Washington Coast 2,191 2,425 452 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 -
South Puget Sound - - - -
Oregon Washington Coast Stock 476 250 6 -
Harbor seal Northern Washington Inland Waters - - -
Hood Canal - - - -
Clarence Strait Stock - - - -
Northern elephant seal NSI.} M(.BXICO - 18 8 0 -
California Breeding 187 86 2 -
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Species Stock or Population BEH TTS AINJ INJ  MORT
Eastern Pacific 4 1 - - -
Northern fur seal - -
California 0 - - - -
Steller sea lion Eastern 148 65 2 0 -

BEH = significant behavioral response, TTS = temporary threshold shift, AINJ = auditory injury;éNditonomjury, 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@ritega and Thresholds

TR and the acoustic and explosive propagation calculations tgxEMCQdescribed in th&Quantitative
Analysis TRThe ranges to effects are shown for representative sonar syséemexplosive bins from

E1 (0.10.25lb.) to E10 (>2566001b.). 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, AINJauatitory injury, and mortality. Rangés effects are utilized to
help predicteffects 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 (sonagpurce depthrfon-explosive impulsive sourseandexplosives)and
representative cluster siz&@n-explosive impulsive sourseandexplosives). 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 diffgrelirextions by
modeing 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 noroutlier ranges are the extent of theft and right horizontal lines respectively that extend
from the sides of a colored box, and theé%0" (i.e., median), and ?5percentiles 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 i€theria and Thresholds TFhe 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 betedpo add together, further increasing the range

to the onset of TT8nd AINJ.

The meanmean +1 standard deviatipmndmean-1 standard deviatiomehavioral response curves
below, provide the probability of behavioral response as a function of range for the sensitive species
(beaked whales), mysticete (all baleen whalasd odontocete @ll othertoothed whalesanddolphins)
behavioral response groups.
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Table2-81: Very Low Frequencgetacean Ranges to Effects for Sonar

Sonar Type| Location Duration TTS AINJ
1ls 164 m (33 m) Om (6 m)
30s 321 m (27 m) 18 m (10 m)
Nearshore
60 s 405 m (24 m) 25 m (13 m)
Dipping 120 s 626 m (52 m) 35m (5 m)
Sonar 1s 150 m (24 m) 0m (1 m)
30s 270 m (53 m) Om (8 m)
Offshore
60 s 370 m (97 m) 18 m (10 m)
120 s 525 m (146 m) 35m (12 m)
1s 1,499 m (997 m) 90 m (21 m)
30s 1,499 m (997 m) 90 m (21 m)
Nearshore
60 s 1,986 m (1,593 m) 140 m (34 m)
MF1 Ship 120's 2,306 m (2,193 m) 180 m (41 m)
Sonar 1s 1,000 m (486 m) 85m (3 m)
30s 1,000 m (486 m) 85 m (3 m)
Offshore
60 s 1,611 m (1,124 m) 130 m (6 m)
120 s 2,076 m (1,506 m) 170 m (5 m)
1ls 1,651 m (879 m) 90 m (4 m)
30s 3,785 m (2,191 m) 170 m (19 m)
Nearshore
60s 5,736 m (3,754 m) 260 m (35 m)
MF1C Ship 120 s 7,875 m (5,856 m) 380 m (70 m)
Sonar 1s 1,000 m (486 m) 85m (3 m)
30s 2,076 m (1,506 m) 170 m (5 m)
Offshore
60 s 4,000 m (2,341 m) 250 m (9 m)
120 s 5,722 m (3,633 m) 370 m (14 m)
1s 190 m (41 m) 13 m (5 m)
MFLK Ship Nearshore 30s 380 m (105 m) 24 m (1 m)
Sonar
60s 529 m (157 m) 30m (2 m)
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Sonar Type| Location Duration TTS AINJ
120 s 804 m (383 m) 45 m (5 m)
1ls 190 m (7 m) 11 m (6 m)
30s 330 m (11 m) 23 m (11 m)
Offshore
60s 430 m (21 m) 30m (2 m)
120's 600 m (38 m) 40 m (2 m)
1ls Om(1m) Om (0 m)
Nearshore 30s 5m (3 m) 0Om (0m)
60s 8m(4m) Om (0 m)
Mine-
Hunting 120's 12 m (6 m) 0Om (0m)
So
nar 1ls 0Om (0m) 0Om (0 m)
30s Om (2 m) Om (0 m)
Offshore
60 s Om (4 m) 0Om (0m)
120 s 11 m (6 m) Om (0m)
ls 19 m (9 m) 0Om (0m)
30s 35m (12 m) Om (0 m)
Nearshore
60 s 50 m (18 m) 0Om (2 m)
Sonobuoy 120 s 70 m (24 m) Om (3 m)
Sonar 1s 0m (8 m) 0m (0 m)
30s 25m (12 m) 0Om (0m)
Offshore
60 s 35m (17 m) Om(1m)
120's 50 m (22 m) Om((2m)

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 = hulimounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode
version.20260226
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Figure2-7: Very Low Frequencfetacean Ranges to Temporary Threshold Shift for Sonar
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Figure2-8: Very Low FrequencZetacean Ranges to Auditory Injury for Sonar
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Table2-82: Low FrequencyCetacean Ranges to Effects for Sonar

Sonar Type| Location Duration TTS AINJ
1ls 190 m (35 m) 12 m (6 m)
30s 323 m (29 m) 21 m (1 m)
Nearshore
60 s 421 m (27 m) 25 m (0 m)
Dipping 120 s 597 m (49 m) 35m (0 m)
Sonar 1s 150 m (84 m) 0m (6 m)
30s 260 m (138 m) 18 m (10 m)
Offshore
60 s 320 m (175 m) 25m (12 m)
120 s 440 m (182 m) 35 m (18 m)
1ls 1,531 m (1,060 m) 95 m (22 m)
30s 1,531 m (1,060 m) 95 m (22 m)
Nearshore
60 s 1,972 m (1,698 m) 150 m (34 m)
MF1 Ship 120's 2,250 m (2,349 m) 187 m (42 m)
Sonar 1s 1,000 m (596 m) 90 m (3 m)
30s 1,000 m (596 m) 90 m (3 m)
Offshore
60 s 1,750 m (1,238 m) 140 m (3 m)
120s 2,250 m (1,630 m) 180 m (5 m)
1ls 1,897 m (944 m) 95 m (10 m)
30s 3,840 m (2,437 m) 180 m (18 m)
Nearshore
60s 6,014 m (4,014 m) 270 m (32 m)
MF1C Ship 120 s 8,458 m (6,177 m) 390 m (59 m)
Sonar 1s 1,000 m (596 m) 90 m (3 m)
30s 2,250 m (1,630 m) 180 m (5 m)
Offshore
60 s 4,278 m (2,483 m) 260 m (8 m)
120 s 6,104 m (3,847 m) 380 m (18 m)
1s 200 m (42 m) 14 m (1 m)
MFLK Ship Nearshore 30s 370 m (129 m) 24 m (1 m)
Sonar
60s 496 m (198 m) 30m (1 m)

2-176



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

Sonar Type| Location Duration TTS AINJ
120 s 774 m (467 m) 45 m (5 m)
1ls 190 m (6 m) 14 m (1 m)
30s 340 m (13 m) 24 m (1 m)
Offshore
60s 450 m (22 m) 30m (0 m)
120's 625 m (49 m) 45 m (0 m)
1ls Om (4 m) Om (0 m)
30s Om (8 m) 0Om (0m)
Nearshore
60 s 0m (11 m) 0Om (0m)
Mine- 120 s 22 m (16 m) Om (0m)
Hunting
Sonar 1ls 0Om (4 m) 0Om (0m)
30s Om (7 m) Om (0 m)
Offshore
60 s 0m (11 m) 0Om (0m)
120 s 11 m (15 m) Om (0 m)
ls 23 m (10 m) 0Om (0m)
30s 40 m (14 m) Om(1m)
Nearshore
60 s 55 m (19 m) Om(2m)
Sonobuoy 120's 80 m (29 m) 5m (4 m)
Sonar 1s 0m (10 m) 0m (0m)
30s 25 m (15 m) Om(1m)
Offshore
60s 35 m (22 m) Om(1m)
120 s 55 m (32 m) 0Om (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 = hulimounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode
version.20260226
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Figure2-9: Low FrequencyCetacean Ranges to Temporary Threshold Shift for Sonar
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Figure2-10: Low FrequencyCetacean Ranges to Auditory Injury for Sonar
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Table2-83: High FrequencyCetacean Ranges to Effects for Sonar

Sonar Type| Location Duration TTS AINJ
1ls 55 m (0 m) 5m(2m)
30s 120 m (10 m) 9m (4 m)
Nearshore
60 s 170 m (29 m) 12 m (6 m)
Dipping 120 s 265m (32 m) 18 m (5 m)
Sonar 1s 55 m (27 m) 0om (2m)
30s 110 m (54 m) Om (4 m)
Offshore
60 s 150 m (76 m) Om (5m)
120's 220 m (106 m) 0Om (8 m)
1ls 758 m (409 m) 40 m (4 m)
30s 758 m (409 m) 40 m (4 m)
Nearshore
60 s 1,114 m (645 m) 65 m (14 m)
MF1 Ship 120's 1,423 m (957 m) 90 m (20 m)
Sonar 1s 600 m (42 m) 40 m (16 m)
30s 600 m (42 m) 40 m (16 m)
Offshore
60 s 850 m (131 m) 63 m (22 m)
120's 1,000 m (416 m) 80 m (10 m)
1ls 626 m (119 m) 40 m (3 m)
30s 1,542 m (846 m) 85 m (6 m)
Nearshore
60s 3,083 m (1,447 m) 130 m (14 m)
MF1C Ship 120 s 3,993 m (2,716 m) 200 m (21 m)
Sonar 1s 600 m (42 m) 40 m (16 m)
30s 1,000 m (416 m) 80 m (10 m)
Offshore
60 s 1,500 m (1,016 m) 130 m (11 m)
120's 2,250 m (1,645 m) 200 m (14 m)
1ls 100 m (19 m) 7m (3 m)
MFLK Ship Nearshore 30s 190 m (40 m) 13 m (5 m)
Sonar
60s 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)
1ls 100 m (35 m) 0Om (3 m)
30s 180 m (17 m) 10 m (6 m)
Offshore
60s 240 m (18 m) 16 m (8 m)
120's 340 m (22 m) 24 m (11 m)
1ls 7m(4m) Om (0 m)
30s 14 m (8 m) 0Om (0m)
Nearshore
60 s 20 m (10 m) 0Om (0m)
Mine- 120 s 25m (10 m) Om(1m)
Hunting
Sonar 1ls 4 m (4 m) 0Om (0m)
30s 8m (8 m) Om (0 m)
Offshore
60 s 18 m (10 m) 0Om (0m)
120 s 25 m (8 m) Om(1m)
ls 13 m (7 m) 0Om (0m)
30s 25m (9 m) 0Om (0m)
Nearshore
60 s 35m (13 m) Om (0 m)
Sonobuoy 120's 50 m (15 m) Om((2m)
Sonar 1s 0m (6 m) 0m (0m)
30s 0m (10 m) 0Om (0 m)
Offshore
60s O0m (15 m) Om (0 m)
120 s 35 m (18 m) 0Om (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 = hulimounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode
version.20260226
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Figure2-11: High FrequencyCetacean Ranges to Temporary Threshold Shift for Sonar
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Figure2-12: High FrequencyCetacean Ranges to Auditory Injury for Sonar
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Table2-84: Very High FrequencZetacean Ranges to Effects for Sonar

Sonar Type| Location Duration TTS AINJ
1ls 105m (5 m) 8m(0m)
30s 225 m (32 m) 14 m (0 m)
Nearshore
60 s 290 m (33 m) 19 m (0 m)
Dipping 120 s 411 m (29 m) 25m (0 m)
Sonar 1s 95 m (50 m) 0m (4 m)
30s 190 m (102 m) Om (7 m)
Offshore
60 s 250 m (124 m) 14 m (9 m)
120 s 360 m (82 m) 24 m (12 m)
1s 2,014 m (1,738 m) 150 m (35 m)
30s 2,014 m (1,738 m) 150 m (35 m)
Nearshore
60 s 2,583 m (2,946 m) 230 m (46 m)
MF1 Ship 120's 2,951 m (3,835 m) 305 m (59 m)
Sonar 1s 1,750 m (1,237 m) 140 m (5 m)
30s 1,750 m (1,237 m) 140 m (5 m)
Offshore
60 s 3,125 m (1,944 m) 220 m (6 m)
120's 4,250 m (2,517 m) 270 m (6 m)
1ls 3,444 m (1,686 m) 150 m (17 m)
30s 6,062 m (4,062 m) 270 m (28 m)
Nearshore
60s 8,514 m (6,254 m) 400 m (32 m)
MF1C Ship 120 s 11,236 m (8,701 m) 575 m (81 m)
Sonar 1s 1,750 m (1,237 m) 140 m (5 m)
30s 4,250 m (2,517 m) 270 m (6 m)
Offshore
60 s 6,076 m (3,882 m) 390 m (10 m)
120 s 8,722 m (5,748 m) 550 m (25 m)
ls 338 m (63 m) 20 m (1 m)
MFLK Ship Nearshore 30s 614 m (241 m) 35m (2 m)
Sonar
60s 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)
1ls 300 m (7 m) 20 m (2 m)
30s 522 m (22 m) 35 m (0 m)
Offshore
60 s 675 m (57 m) 50 m (2 m)
120 s 950 m (279 m) 80 m (3 m)
1ls 85 m (15 m) 7m((2m)
30s 150 m (41 m) 15m (3 m)
Nearshore
60s 221 m (80 m) 22 m (4 m)
Mine- 120 s 480 m (130 m) 30m (3 m)
Hunting
Sonar 1ls 85m (4 m) 7m(1lm)
30s 150 m (5 m) 15m (0 m)
Offshore
60 s 200 m (0 m) 22 m (0 m)
120s 505 m (121 m) 30m (0 m)
1ls 90 m (26 m) 8m(4m)
30s 170 m (49 m) 15m (6 m)
Nearshore
60 s 250 m (89 m) 23 m (6 m)
Sonobuoy 120 s 390 m (132 m) 30m (8 m)
Sonar 1s 65 m (33 m) 0m (3m)
30s 130 m (61 m) 9m (6 m)
Offshore
60 s 200 m (75 m) 15m (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 = hulimounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode

version.20260226
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Figure2-13: Very High Frequency Cetacean Ranges to Temporary Threshold Shift for Sonar
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Figure2-14: Very High FrequencZetacean Ranges to Auditory Injury for Sonar
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Table2-85: Phocid Carnivores in WatdRanges to Effects for Sonar

Sonar Type| Location Duration TTS AINJ
1ls 190 m (15 m) Om (0 m)
30s 355 m (29 m) 10 m (12 m)
Nearshore
60 s 502 m (30 m) 14 m (16 m)
Dipping 120 s 766 m (57 m) 40 m (6 m)
Sonar 1s 160 m (73 m) 0m (0m)
30s 310 m (135 m) Om((2m)
Offshore
60 s 400 m (179 m) Om (4 m)
120 s 575 m (86 m) Om (17 m)
1s 1,792 m (1,327 m) 120 m (27 m)
30s 1,792 m (1,327 m) 120 m (27 m)
Nearshore
60s 2,222 m (2,213 m) 180 m (40 m)
MF1 Ship 120's 2,576 m (2,977 m) 230 m (47 m)
Sonar 1s 1,250 m (726 m) 100 m (56 m)
30s 1,250 m (726 m) 100 m (56 m)
Offshore
60 s 2,167 m (1,179 m) 150 m (22 m)
120's 2,750 m (1,579 m) 200 m (25 m)
1ls 2,528 m (1,194 m) 120 m (9 m)
30s 4,507 m (3,114 m) 230 m (22 m)
Nearshore
60s 6,583 m (4,930 m) 330m (59 m)
MF1C Ship 120 s 9,264 m (7,224 m) 490 m (93 m)
Sonar 1s 1,250 m (726 m) 100 m (56 m)
30s 2,750 m (1,579 m) 200 m (25 m)
Offshore
60 s 3,750 m (2,555 m) 302 m (30 m)
120 s 5,861 m (4,034 m) 460 m (39 m)
1s 250 m (49 m) 0Om (7 m)
MFLK Ship Nearshore 30s 485 m (143 m) 25 m (4 m)
Sonar
60s 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)
1ls 208 m (31 m) 0Om (0m)
30s 410 m (38 m) 22 m (12 m)
Offshore
60s 525 m (47 m) 30 m (17 m)
120 s 751 m (86 m) 60 m (31 m)
1s 12 m (7 m) 0m (0m)
30s 21 m (13 m) Om (1 m)
Nearshore
60 s 31 m (12 m) Om(1m)
Mine- 120 s 46 m (15 m) 2m((2m)
Hunting
Sonar 1ls 7m (7 m) 0Om (0m)
30s 12 m (13 m) Om (0m)
Offshore
60 s 29 m (6 m) 0Om (0m)
120 s 42 m (8 m) 2m(2m)
ls 25m (11 m) 0Om (0m)
30s 50 m (18 m) Om((2m)
Nearshore
60s 70 m (21 m) O0m (3 m)
Sonobuoy 120's 100 m (29 m) Om (5 m)
Sonar 1s 0m (10 m) 0m (0m)
30s 0m (19 m) Om(1m)
Offshore
60s 45 m (26 m) Om(2m)
120 s 70 m (33 m) 0Om (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 = hulimounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode
version.20260226
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Figure2-15: Phocid Carnivores in WatdRanges to Temporary Threshold Shift for Sonar
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Figure2-16: Phocid Carnivores in WatdRanges to Auditory Injury for Sonar
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Table2-86: Otariids and Other NofPhocid Marine Carnivores in Wat&anges to Effects for

Sonar
Sonar Type| Location Duration TTS AINJ
1s 60 m (3 m) 0m (3 m)
30s 140 m (11 m) Om (5 m)
Nearshore
60 s 205m (31 m) 0Om (7 m)
Dipping 120 s 285 m (30 m) 0m (10 m)
Sonar 1s 60 m (30 m) 0om (2 m)
30s 120 m (64 m) Om(4m)
Offshore
60 s 160 m (91 m) Om (5m)
120 s 240 m (115 m) Om (8 m)
1ls 908 m (513 m) 50 m (8 m)
30s 908 m (513 m) 50 m (8 m)
Nearshore
60 s 1,374 m (924 m) 85 m (18 m)
MF1 Ship 120s 1,690 m (1,217 m) 110 m (24 m)
Sonar 1s 700 m (74 m) 50 m (1 m)
30s 700 m (74 m) 50 m (1 m)
Offshore
60s 1,000 m (410 m) 80 m (3 m)
120 s 1,250 m (821 m) 100 m (4 m)
1ls 800 m (195 m) 50 m (3 m)
30s 2,438 m (1,145 m) 110 m (10 m)
Nearshore
60 s 3,639 m (1,990 m) 160 m (15 m)
MF1C Ship 120 s 5,382 m (3,488 m) 240 m (25 m)
Sonar 1s 700 m (74 m) 50 m (1 m)
30s 1,250 m (821 m) 100 m (4 m)
Offshore
60 s 2,000 m (1,401 m) 160 m (4 m)
120's 3,646 m (2,188 m) 240 m (7 m)
1s 120 m (25 m) Om (4 m)
MF1K Ship Nearshore 30s 230 m (46 m) 15m (5 m)
Sonar
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) 25m (1 m)
1ls 120 m (3 m) Om (4 m)
30s 220 m (5 m) 14 m (6 m)
Offshore
60s 290 m (8 m) 20m (3 m)
120's 410 m (16 m) 25m (0 m)
1ls Om(3m) Om (0 m)
30s 11 m (6 m) 0Om (0m)
Nearshore
60 s 15m (9 m) 0Om (0m)
Mine- 120 s 23 m (12 m) Om(1m)
Hunting
Sonar 1ls Om(3m) 0Om (0m)
30s 11 m (6 m) Om (0m)
Offshore
60 s 15m (8 m) 0Om (0m)
120 s 23 m (12 m) Om(1m)
ls 19 m (8 m) 0Om (0m)
30s 30 m (11 m) 0Om (0m)
Nearshore
60 s 45 m (15 m) Om((2m)
Sonobuoy 120's 65 m (22 m) Om @3 m)
Sonar 1s 0m (8 m) 0m (0 m)
30s 21 m (13 m) 0Om (0 m)
Offshore
60s 30 m (18 m) Om(1m)
120 s 45 m (26 m) 0Om (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 = hulimounted surface ship sonar, MF1C = >80% duty cycle, MF1K = kingfisher mode
version.20260226
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Figure2-17: Otariids and Other No#Phocid Marine Carnivores in Wat&anges to Temporary
Threshold Shift for Sonar
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Figure2-18: Otariids and Other NofPhocid Marine Carnivores in Wat&anges to Auditory
Injury for Sonar
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Figure2-19: Probability of Behavioral Response to Sonar as a Function of Range for
Odontocetes
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Figure2-20: Probability of Behavioral Response to Sonar as a Function of Range for
Mysticetes
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Figure2-21: Probability of Behavioral Response to Sonar as a Function of Range for Sensitive
Species
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Figure2-22: 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 fahe non-explosive impulsive souragere 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 describeititéhi@ and Thresholds TRhenon-
explosive impulsive sourganges 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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Table2-87: Very Low Frequency Cetacean Ranges to EffectdlémrExplosive Impulsive

Sources
i | e | SCWNEE | EIEED BEH TTs AINJ
Depth Size
Below
NEI | Nearshore Surface 1 54 m (7 m) 3m (@1 m) 0Om (0m)

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

Table2-88: Low Frequency Cetacean Ranges to EffectdNimn-Explosive Impulsive Sources

Bin | Location | 0urce | Cluster BEH TS AINJ
Depth Size
Below

NEI | Nearshore Surface 1 55m (1 m) 2m(1m) Om (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

Table2-89: High Frequency Cetacean Ranges to Effects for-Explosive Impulsive Sources

Bin | Location | Source | Cluster BEH TS AINJ
Depth Size
Below

NEI | Nearshore Surface 1 55 m (2 m) 0Om (0 m) 0Om (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

Table2-90: Very High Frequency Cetacean Ranges to Effects forBguiosive Impulsive

Sources
Bin | Location | >ource | Cluster BEH TTs AINJ
Depth Size
Below
NEI | Nearshore Surface 1 55m (1 m) 16 m (0 m) 6m(1m)

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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Table2-91: Phocid Carnivores in WatdRanges to Effects for NeBxplosive Impulsive Sources

i | et | CoUUEE | (ElEED BEH TS AINJ
Depth Size
Below

NEI | Nearshore Surface 1 44 m (1 m) Om(0m) Om (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

Table2-92: Otariids and Other NofPhocid Marine Carnivores in Watétanges to Effects for
Non-Explosive Impulsive Sources

Bin | Location | Souree (i Cluster BEH TS AINJ
Depth Size

Below
NEI | Nearshore Surface 1 54 m (2 m) Om(0m) Om (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

Rangedo effectsfor 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;aumlitory injury, and mortalityas described in th€riteria and
Threshold9R

Ranges to effestfor the same size of explosive differ based on whether it is detonated jasbabove

the surface or at deptiNAEMCcannot account for the highly nelimear effects of cavitation and

surface blow off for shallow underwater explosions, nor can it estimate the explosive energy entering
the water from a lowaltitude detonation. Thus, for this analysis;adm sources detnating at orjust
above(within 10 mof) the surface are modeled as if detonating completely underwatersatace

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 ar¢ Iikely 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 expsions
expected to accumulate and increase the range to the onset afff@ct 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 explosionpré3sakebased

ranges are estimated using the best available science; however, data on peak pressure at far distances
from explosions are very limitedhe 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 norauditory 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 nomuditory injury would be expectkto 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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Table2-93: Very Low Frequency Cetacean Ranges to Effects for Explosives

Bin | Location | Source | Cluster BEH TS AINJ
Depth Size
1 NA 183 m (5 m) 91 m (14 m)
Offshore Near 3 NA 350 m (12 m) 91 m (14 m)
Surface
EL 6 NA 460 m (23 m) 100 m (5 m)
Offshore Below 1 NA 250 m (4 m) 90 m (14 m)
Surface
Near
Offshore | o & o 1 NA 460 m @7m) 222 m (7 m)
Inland Below
E3 Waters | surface 1 NA 1,782m (361m) 314 m B0m)
Offshore Below 1 NA 788 m (70 m) 233 m (7 m)
Surface
1 NA 2,271 m (951 m) 392m (37 m)
Below
E4 Nearshore Surface
2 7,312 m (1,946 m) 3,639 m (997 m) 418 m (144 m)
Near 1 NA 575 m (37 m) 362m (2 m)
E5 Offshore Surface
3 1,173 m (256 m) 810 m (97 m) 362m (2 m)
Near
E9 Offshore 1 NA 1,519 m (382 m) 736 m (59 m)
Surface
Near
E10 | Offshore 1 NA 2,156 m (684 m) 821 m (66 m)
Surface

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEAviarajes, bel
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 0.25b), E3 (>0.5 2.51b.), E4 (>2.5 5Ib.), E5 (>5 101b.), E9 (>100 250Ib.), E10 (>250 5001b.)

version20260803
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Figure2-23: Very Low Frequencgetacean Ranges to Behavioral Response for Explosives
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Figure2-24: Very Low Frequencgetacean Ranges to Temporary Threshold Shift for
Explosives
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Figure2-25: Very Low Frequencgetacean Ranges to Auditory Injury for Explosives
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Table2-94: Low Frequencyetacean Ranges to Effects for Explosives

Bin | Location | Source | Cluster BEH TS AINJ
Depth Size
1 NA 115 m (34 m) 59 m (20 m)
Offshore | &' 3 NA 310 m (79 m) 88 m (7 m)
Surface
El 6 NA 380 m (115 m) 105m (11 m)
Offshore | SElOW 1 NA 250 m (14 m) 54 m (21 m)
Surface
Near
Offshore 1 NA 360 m (113 m) 175 m (26 m)
Surface
Inland Below
E3 Waters Surface 1 NA 1,698 m (372 m) 289 m (42 m)
Offshore | S€lOW 1 NA 788 m (170 m) 179 m (23 m)
Surface
1 NA 1,972 m (1,018 m) 379 m (38 m)
Below
E4 Nearshore Surface
2 6,118 m (2,020 m) 3,042 m (1,075 m) 419 m (115 m)
1 NA 356 m (142 m) 250 m (56 m)
Near
E5 Offshore Surface
3 1,375 m (271 m) 642 m (217 m) 252 m (51 m)
Near
E9 Offshore 1 NA 1,662 m (349 m) 446 m (189 m)
Surface
Near
E10 | Offshore 1 NA 2,272 m (470 m) 497 m (206 m)
Surface

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEaviarajes, bel
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 0.25Ib.), E3 (>0.52.5Ib.), E4 (>2.551b.), E5 (>5 101lb.), E9 (>1002501Ib.), E10 (>2505001b.)
version.20260803
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Figure2-26: Low Frequencyetacean Ranges to Behavioral Response for Explosives
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Figure2-27: Low Frequencyetacean Ranges to Temporary Threshold Shift for Explosives
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Figure2-28: Low Frequencyetacean Ranges to Auditory Injury for Explosives
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Table2-95: High FrequencyCetacean Ranges to Effects for Explosives

Bin | Location | Source | Cluster BEH TS AINJ
Depth Size
1 NA 63 m (13 m) 29 m (5m)
Near
Offshore Surface 3 NA 150 m (6 m) 30m (3 m)
El 6 NA 200 m (10 m) 45 m (3 m)
Below
Offshore Surface 1 NA 60 m (14 m) 27 m (5 m)
Offshore | Ne&r 1 NA 180 m (9 m) 83 m (10 m)
Surface
Inland Below
E3 Waters Surface 1 NA 301 m (48 m) 83 m (10 m)
Offshore | S€lOW 1 NA 160 m (19 m) 86 m (8 m)
Surface
Below 1 NA 306 m (30 m) 128 m (7 m)
E4 Nearshore Surface
2 794 m (228 m) 468 m (140 m) 128 m (7 m)
1 NA 228 m (28 m) 147 m (9 m)
Near
E5 Offshore Surface
3 593 m (183 m) 393 m (82 m) 147 m (9 m)
Near
E9 Offshore 1 NA 611 m (195 m) 360 m (85 m)
Surface
Near
E10 | Offshore 1 NA 773 m (268 m) 433 m (122 m)
Surface

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEaviarajes, bel

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 0.25Ib.), E3 (>0.52.5Ib.), E4 (>2.551b.), E5 (>5 101lb.), E9 (>1002501Ib.), E10 (>2505001b.)
version.20260803
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Figure2-29: High Frequencyetacean Ranges to Behavioral Response for Explosives
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Figure2-30: High Frequencetacean Ranges to Temporary Threshold Shift for Explosives
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Figure2-31: High Frequencyetacean Ranges to Auditory Injury for Explosives
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Table2-96: Very High FrequencZetacean Ranges to Effects for Explosives

Bin | Location | Source | Cluster BEH TS AINJ
Depth Size
1 NA 975 m (180 m) 605 m (77 m)
Near
Offshore 3 NA 1,250 m (702 m) 605 m (77 m)
Surface
EL 6 NA 1,882 m (859 m) 638 m (132 m)
Offshore | EBelow 1 NA 1,375 m (351 m) 659 m (69 m)
Surface
Near
Offshore 1 NA 2,153 m (446 m) 1,162 m (227 m)
Surface
E3 Inland Below 1 NA 2,922 m (284 m) 1,233 m (199 m)
Waters Surface ' '
Offshore | EBelow 1 NA 2,500 m (268 m) 1,284 m (198 m)
Surface
1 NA 8,257 m (664 m) 3,972 m (319 m)
Below
E4 Nearshore Surface
2 11,792 m (1,956 m) 8,333 m (1,347 m) 3,972 m (319 m)
1 NA 1,850 m (398 m) 858 m (396 m)
Near
E5 Offshore Surface
3 5,639 m (458 m) 3,903 m (378 m) 977 m (302 m)
Near
E9 Offshore 1 NA 5,731 m (464 m) 2,931 m (408 m)
Surface
Near
E10 | Offshore 1 NA 7,069 m (1,365 m) 3,625 m (473 m)
Surface

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEaviarajes, bel
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 0.25Ib.), E3 (>0.52.5Ib.), E4 (>2.551b.), E5 (>5 101lb.), E9 (>1002501Ib.), E10 (>2505001b.)
version.20260803
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Figure2-32: Very High Frequencgetacean Ranges to Behavioral Response for Explosives
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Figure2-33: Very High Frequencgetacean Ranges to Temporary Threshold Shift for
Explosives
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Figure2-34: Very High Frequencgetacean Ranges to Auditory Injury for Explosives
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Table2-97: PhocidCarnivores in WateRanges to Effects for Explosives

Bin | Location | >ource | Cluster BEH TTs AINJ
Depth Size
1 NA 133 m (38 m) 74 m (15 m)
Offshore | &' 3 NA 394 m (83 m) 95 m (3 m)
Surface
El 6 NA 529 m (132 m) 120 m (4 m)
Offshore | SElOW 1 NA 230 m (21 m) 71 m (17 m)
Surface
Offshore | & 1 NA 535 m (127 m) 179 m (31 m)
Surface
Inland Below
E3 Waters Surface 1 NA 974 m (253 m) 209 m (27 m)
Offshore | S€lOW 1 NA 625 m (19 m) 176 m (32 m)
Surface
1 NA 1,250 m (482 m) 297 m (38 m)
Below
E4 Nearshore Surface
2 4,243 m (1,309 m) 2,174 m (690 m) 297 m (38 m)
1 NA 437 m (151 m) 259 m (46 m)
Near
E5 Offshore Surface
3 1,845 m (436 m) 1,155 m (360 m) 268 m (45 m)
Near
E9 Offshore 1 NA 2,000 m (395 m) 666 m (285 m)
Surface
Near
E10 | Offshore 1 NA 2,286 m (367 m) 784 m (302 m)
Surface

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEaviarajes, bel

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 0.25Ib.), E3 (>0.52.5Ib.), E4 (>2.551b.), E5 (>5 101lb.), E9 (>1002501Ib.), E10 (>2505001b.)
version.20260803
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Figure2-35: PhocidCarnivores in WateRanges to Behavioral Response for Explosives
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Figure2-36: PhocidCarnivores in WateRanges to Temporary Threshold Shift for Explosives
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Figure2-37: PhocidCarnivores in WateRanges to Auditory Injury for Explosives
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Table2-98: Otariids and OtherNon-PhocidMarine Carnivoresn Water Ranges to Effects for

Explosives
Bin | Location | Source | Cluster BEH TS AINJ
Depth Size
1 NA 51 m (7 m) 27 m (3 m)
Offshore | Ne&r 3 NA 285 m (50 m) 70 m (3 m)
Surface
El 6 NA 340 m (67 m) 95 m (6 m)
Below
Offshore Surface 1 NA 55 m (42 m) 24 m (3 m)
Offshore | _Ne&r 1 NA 325 m (62 m) 90 m (6 m)
Surface
Inland Below
E3 Waters | Surface 1 NA 628 m (183 m) 105 m (8 m)
Offshore | Selow 1 NA 360 m (5 m) 81 m (7 m)
Surface
1 NA 724 m (220 m) 128 m (6 m)
Below
E4 Nearshore Surface
2 2,194 m (818 m) 994 m (319 m) 160 m (38 m)
1 NA 250 m (46 m) 148 m (17 m)
Near
E5 Offshore Surface
3 732 m (172 m) 524 m (103 m) 215 m (27 m)
Near
E9 Offshore 1 NA 749 m (178 m) 325 m (69 m)
Surface
Near
E10 | Offshore 1 NA 1,055 m (200 m) 362 m (80 m)
Surface

Median ranges with standard deviation ranges in parentheses, TTS and AINJ = the greater of respective SPL and SEaviargjes, bel
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 (0.2 0.25Ib.), E3 (>0.52.5Ib.), E4 (>2.551b.), E5 (>5 101b.), E9 (>1002501b.), E10 (>2505001Ib.)

version.20260803
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Figure2-38: Otariidsand OtherNon-PhocidMarine Carnivoresn Water Ranges to Behavioral
Response for Explosives

c4- —IE —o weme s oo o

0 500 1,000 1,500 2.000
Range (meters)

Figure2-39: Otariidsand OtherNon-PhocidMarine Carnivoresn Water Ranges to Temporary
Threshold Shift for Explosives
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Figure2-40: Otariids and OtherNon-PhocidMarine Carnivoresn Water Ranges to Auditory
Injury for Explosives
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Table2-99: 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
INJ 13 m 13 m 12m 12m 13 m 12 m
(2m) (3m) (5m) (2 m) (2 m) (2 m)
El
2m 1m Om Om Om Om
MORT O m) (1 m) ©m) O m) © m) © m)
INJ 38 m 37 m 38 m 41m 39m 41m
(5m) (4 m) (4 m) (4 m) (4 m) (5 m)
E3
7m 4m 1m Om Om Om
MORT (1 m) @2 m) (1 m) ©m) ©m) ©m)
INJ 59 m 60 m 60 m 61 m 60 m 62 m
(2m) (3m) (3m) (2 m) (4 m) (2 m)
E4
19m 9m 4m 2m 1m Om
MORT (4 m) (4 m) (2 m) (2 m) (I m) (0O m)
INJ 78 m 77m 76 m 77m 74 m 78 m
(3m) (5m) (7 m) (4 m) (8 m) (O m)
E5
14 m 7m 3m 1m 1m Om
MORT (2 m) (3m) (A m) (A m) (0O m) (0O m)
INJ 190 m 189 m 191 m 225 m 171 m 225 m
(29 m) (24 m) (33 m) (14 m) (32 m) A m)
E9
40m 23 m 11m 8m 4m 2m
MORT (10 m) (7 m) 3 m) 3 m) (1 m) © m)
INJ 220 m 228 m 248 m 279 m 236 m 288 m
(28 m) (33 m) (44 m) (28 m) (48 m) (I m)
E10
52 m 28 m 14 m 10 m 5m 3m
MORT (15 m) (10 m) 2 m) 3 m) (1 m) © m)

Median ranges with standard deviation ranges in parentheses, INJ = the greater of respective ranges for 1% chancentdggmstttract
injury and 1% chance of injury, MORT = mortality

E1 (0.1 0.25Ib), E3 (>0.52.51b), E4 (>2.55Ib.), E5 (>5 101b.), E7 (>20601b.), E9 (>100250Ib.), E10 (>250500Ib.)

version.20260803
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Figure2-41: Explosive Ranges to Injury for All Marine Mammal Hearing Groups
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Figure2-42: 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:

1 Theeffects that would be expected due to each type of acoustic stressor and explosives used in
the Proposed Action are described in Sectioh(Effects Due to Each Acoustic Substressor and
Explosivep

1 The approach to modeling and quantifyieffects is summarized in Secti@m® (Quantifying
Effectson Sea Turtles from Acoustic and Explosive Stressors

1 Effecson ESAlisted species in the Study Area, including predicted instances of harm or
harassment, are presented in Secti®3 (Species Assessmehts

1 Ranges to effects for each modeled stbessor are shown iSection3.4 (Ranges to Effects

3.1 EFFeECTS 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 areghhvior of sea turtles. Many other factors besides just the
received level of sound may affect an animal's reaction, such as the duration of thegmthating

activity, the animal's physical condition, prior experience with the sound, activity at tleedfm

exposure (e.g., feeding, traveling, resting), the context of the exposure (e.g., in-eseosed bay vs.

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

Section 5(Reptile$ of the Acousticand Explosiv&ffects Supporting Information ERmmarizes what is
currently known about acoustic effects 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 analysi

3.1.1 EFFECTS FROM SONARS AND OTHER TRANSDUCERS

The use of sonars under the Propog&tdion is described in Sectidn3.1(Sonar and Other
Transducerp The most probableffects from exposure to sonar are TTS, AINJ, masking, behavioral
reactions, and physiological responS@narinduced acoustic resonance and bubble formation
phenomena are very unlikely to occur under realistic conditions, as discusSedtiion 5(Reptiles) of
the Acousticand Explosiv&ffects Supporting Information TRon-auditory injury and mortality from
sonar are not possible under realistic exposure conditions.

Hearing lossSea turtles are likely only susceptible to hearing loss when exposed to high levels of sound
within their limited hearing range (most sensitive from £800 Hz and limited over 1 kHAnyeffect

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 pred&fiects from sonar®n sea turtles within the

Study Area would be limited to systems operating below 2 kHz, primarily frorfréopency sonars but
could also include some broadband and lower finetjuency sources (less than 2 kHZjese systems

could be used throughout thWTTStudyArea butare typically operate@®ffshore
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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 emwinental 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 meost low
frequencysonars 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 ofdaffmand, continuous environmental sounds.

Behavioral and physiological (stress) respodssea 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 lhere 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 (auéiffiegts and significant
behavioral responses), soneifects are modeled per the methods presented in Sec8d@(Quantifying
Effectson Sea Turtles from Acoustic and Explosive Stres$tifecs on sea turtles are discussed and
guantified below in SectioB.3(Species Assessmehts

3.1.2 EFFECTS FROM THE NON-EXPLOSIVE IMPULSIVE SOURCE

The use of the noexplosive impulsive source under the Propogetion is described in Sectidn3.2
(Non-Explosive Impulsive SoujcBased on best available science summarinegbction 5(Reptile$ of
the Acousticand Explosiv&ffects Supporting Information Tpotential effects on sea turtleaclude
masking, behavioral reactions, hearing laas] AINJNo modeled effectsvere estimated to occur

Hearing LosRRecovery 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 (Eegeria and Thresholds TR any hearing

loss remains after recovery, that remaining hearing threshold shift is permanent. Betauseplosive

impulsive source produce broadband sounds with ldwequency content, hearing loss duenon-

explosive impulsive sours® 2 dzf R 2 OO0dzNJ  ONR&aa | aSl {(dz2NIfSQa KSIN
which relevant sounds may be detected for the duration of the threshold shift.

Masking:Due to the low duration of an individuabn-explosive impulsive souraot, approximately
0.1second, and the low duty cycle of sequential shots, the potential for maskingrfoorexplosive
impulsive source would be low.

Behavioral angbhysiological (stress) respondemited research and observations from air gun studies
(seection 5[Reptile$ of the Acousticand Explosiv&ffects Supporting Information J8uggest that if

sea turtlesare exposed tmearbyrepetitive impulsive sounds, they may react by increasing swim speed,
avoiding the source, or changing their position in the water coluhimere 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 SAcB@(Vessel NoigeBased on best
available science summarizadSection 5(Reptile3 of the Acousticand Explosiv&ffects Supporting
Information TRpotentialeffects on sea turtles includenasking, 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, ftmmbatant vessels, is possible. Vessels produce
continuous broadband noise, with larger vessels producing sound that is dominant in the lower
frequencies (as described in tBeoustic Habitasection) where sea turtle hearing is most sensitive.
Smaller vessels emit more energy in higher frequerfcas 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 trafficas well asn shipping lanes with commercial vessel traffiould limit the

potential for masking by military vessels in those aréa8ffshoreareas 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 physiologic@tress) responsén response to vessel noissea 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 th#eets would be

insignificant andhot rise to the level of measurabtdfects. 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 turtlagurfaci
reaction(Hazel et al., 2007; Lutcavage et al., 1997)

Exposure to vessel noise could result in shierin behavioral reactions, physiological response,

masking, or no response (s8ection 5[Reptiles] of the Acousticand Explosiv&ffects Supporting
Information TR Effecs 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 SetthA(Aircraft Noisg. Aircraft noise is

within the hearing range of sea turtlegnd activities that produce aircraft noise can occur in areas
potentially inhabited by sea turtles. In most cases, exposure of a sea turtle tewixgdaircraft

presence and noise would be brief as the aircraft quickly passes overhead. Animals weuld be\at

or just abovethe surface at the time of an overflight be exposed to appreciable sound levels.
Supersonic flight at sea is typically conducted at altitudes exceeding 30,000 ft., limiting the number of
200d2NNByOSa 2F &dzLISNE2YAO FEAIKG o0SAy3a FdzRAOGE S
from fixedwing aircraft or transiting rotarwing 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 exposureare short durationwhichwould limit any potential for masking of
relevant sounds, and sea turtles may dive or move to a different area to reduce potential masking
effects (seeSection 5[Reptile$ of the Acousticand Explosiv&ffects Supporting Information IR

Behavioral and physiological (stress) resposgtime and nighttime activities involving rotamng
aircraft may occur for extended periods of time, up to a couple of hours in some areas. During these
activities, rotarywing aircraft would typically transit throughout an area and may hover oventier.
Longer duration activities and periods of time where rotaiyng aircraft hover may increase the
potential for behavioral reactions, startle reactions, and stress.-alitude flights of rotarywing

aircraft during some activities, which often ocainder 100 ft. altitude, may elicit a stronger startle
response due to the proximity of a rotawing aircraft to the water; the slower airspeed and longer
exposure duration; and the downdraft created by a rotariyng aircraft's rotor. Most fixedving aicraft
and rotarywing aircraft activities are transient in nature, although rotaring 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. Rotaring aircraft that hover in a fixed location for an
extended period can increase the potential &posure. Howevegffects fromtraining 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, alfliomg

aircraft make shadows, which can cause airat the surface to react. Rotawjing 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 fromtaircudd

be very limited in duration, sound level, and affected area. Overall, if sea turtles were to respond to
aircraft noise, only shosterm behavioral or physiological response would be expected. Therefore,
effects on individuals would be unlikely and lostgrm consequences for populations are not expected.

3.1.5 EFFecTs FROM WEAPONS NOISE

Weapons Noise under the Proposed Action is described in Sdc8d(Weapons NoisgIn 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 thansecond 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 tweshort duration of the event.

Behavioral and physiological (stress) respottsis: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 expusat,
and the risk of a corresponding sustained stress response would be low. Behavioral reactions, startle
reactions, and physiologiceésponsesiue to weaponsoiseare likely to be brief and minor, if they

occur at all due to the low probability of @xcurrence 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 secontlamy 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 shipgstrabovethe 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 behortterm (minutes) and are unlikely to lead to lotgrm consequences for
individuals or species.

3.1.6 EFFECTS FROM EXPLOSIVES

Use of explosives under the Proposed Action is described in S&cBi@{Explosives Sea turtles may
be exposed to sound and energy from explosions in the water and near the water slkpbesions

34



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

produceloud, impulsive, broadbansounds Potentialeffects from exposures to explosives are
discussed irgection 5(Reptiles) of the Acousticand Explosiv&ffects Supporting Information BRd
include masking, behavioral reactions, hearing loss, AINJauditory injury, and mortalityEffects
including TTS, AINJ, and raunditory injury can reduce the fitness of an individual animal, causing a
reduction in foraging success, reproduction, or increased susceptibility to predasimhated
behavioral reactionand TTS were modeledo occur. Effectranges for sea turtles exposed to explosive
sound and energy are shown in Sect®d.3(Ranges to Effects for Explosiyess discussed in the
Mitigation section, theNavy andhe USC®vill 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 explosiveeffects. The visual observation distances described irMhigation section are
designed to cover the distance to mortality and reduce the potential for injury due to explosives.

Direct injury and mortalityNon-auditory injury mayesult inlong-term consequencefr some
individuals;however, no populatiodeveleffectis expected due tmo estimatednjuriesand mortalities
for leatherbacksea turtles.

Hearing lossiRecovery 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 (€egeria and Thresholds TR any hearing

loss remains after recovery, that remaining hearing threshold shift is permanent. Because explosions
produce broadband sounds with lefrequency content, hearing loss due to explosive sound could occur
FONRaa | &SI § dedicihg3ie distdce lovedwiich rehedagt So8nls 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 GuidelifiRespper et al., 2014)onsider masking to not be a concern for sea
turtles exposed to explosions.

Behavioral and physiological (stress) respohse:d S| G dzNIif SQ& 06 SKI GA2NI f NB AL
or explosive cluster is expected to be limited to a stierm startle response or other behavioral

responses, as the duration of noise from these events is very brief. Limited research and tdasgrva

from air gun studies (se®ection 5[Reptiles] of the Acousticand Explosiv&ffects Supporting

Information TRsuggest that if sea turtles are exposectarbyrepetitive 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 mitigetiethef a

stressor. While the stress response is a normal function for an animal dealing with natural stressors in
G§KSANI SYPANRYYSyi{i>x OKNRBRYAO aiNBaa NBalLkyasSa OFy NJ
activities are generally displaced over spaoe 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 (aueftecys, significant
behavioral responsesion-auditory injuies, and mortalitiel effectsfrom explosivesire modeled per
the methods presented in Sectié2 (Quantifying Effecten Sea Turtles from Acoustic and Explosive
Stressork Effecs on sea turtles are discussed and quantified below in Se8t®{Epecies
Assessmen)s
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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 quantitatefect 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.

1 The modeling methods used to quantéffects are described in detail in th@uantitative Analysis
TR Effect due to sonar and explosives were quantified using NAEMO.

1 The development of criteria and thresholds used to predftects is shown in th€riteria and
Thresholds TR.

1 The spatial density models for each sea turtle species are describedDetigty TRThe density
models have been updated with new data since the prior analysis. The density technical report
includes figures that show a speciagspecies comparison (where applicable) of the density
estimates used in the prior analysis to the updatedraates used for the current analysis. Areas
where densities changed are characterized as either no to minimal change, an increase, or a
decrease.

1 The dive profile for each species is showthmDive Profile TR here 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 totraining and testingctivities in the Study Area. The auditory criteria and thresholds

used in this analysis incorporate the latest and best available science and is discussedritettzeand
Thresholds TR

The best way to illustrate frequenaependent 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 TT&INJ. Exposure functions that are updated for
this analysis are shown Figure3-1.
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Figure3-1: Sea Turtle Exposure Function for Némpulsive TTS and AINJ

Estimated auditongffects increased due to the following changes to the TTS and AINJ thresholds:

1 The weighted nosimpulsive SEL thresholds decreased by 22 dB.

1 The weighted impulsive SEL thresholds decreased by 20 dB.

1 The impulsive peak SPL thresholds decreased by 2 dB.

Table3-1 lists the values for all auditosffectthresholds. For a detailed description of how these
thresholds were determined, see ti@riteria and Thresholds TR contrast to the prior analysis, sea
turtle avoidance of repeated higlevel exposures from sonar was not applied in this analysis.

Table3-1: Phasdll and PhasdV TTS and AINJ Onset Levels for Sonar (hopulsive) and
Explosive (Impulsive) Sound Sources in Sea Turtles

Phaselll PhaselV
TTS AINJ TTS AINJ
NonA Y LJdzt a A @S 2y a &iweidhted) 6§ 200 220 178 198
LYLMzZ aA @S 2yaSiwveighedf oR. 189 204 169 184
LYLMz aA@S 2yasSa tSFH1 {t] 226 232 224 230

Note: TTS = temporary threshold, AINJ = auditory injury, SEL = sound exposure level, SPL = sound pressure
The weighted noAmpulsive thresholds by themselves only indicate the TTS/AINJ threshold at the most susce

frequency (the exposure function shape for Rompulsive sources is shownkigure3-1).
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3.2.2 QUANTIFYING BEHAVIORAL EFFECTS

The behavioral thresholds for sonars are the same as the prior assessnaéfetats due totraining and
testingactivities in the Study Area arde discussed in th€riteria and Thresholds TRor exposures to
single and multiple explosions, SEdsed thresholds were developed that are consistent with how
marine mammal behavioral response thresholds were developed for exposures to single and multiple
explosionsTable3-2 lists the behavioral response thresholds for sea turtles used in this analysis.

Table3-2: BehavioralResponse Thresholds for Sea Turtles

Source dB SPL rms (unweighted) | dB SEL (cumulative; weightec
Non-explosive impulsive sourse 175 -
{2YFNI X w 111 175 -

Explosives - 164

Note: SPL = sound pressure level, SEL = sound exposure level, rms = root mean square. Weighted cum
{9] GKNBakKztRal ¥R By s BB IMGISRKRI { t [ NI damsankd SERacKI&iONR
are based on the duration defined by the 5% and 95% points along the cumulative energy curve and cay
90% of the cumulative energy in the impulse.

IFor a single explosion the behavioral response threshold is set to the impulsive TTS onset threshottBof
NB M™sSElL |

3.2.3 QUANTIFYING NON-AUDITORY INJURY DUE TO EXPLOSIVES

The criterion for mortality is based on severe lung ilgsiobserved in terrestrial mammals exposed to
underwater explosions as recorded@oertner (1982)The criteria for norauditory injury are based on
slight lung injuilesand gastrointestinal tract injuesobserved in the same data seéflortality and slight
lung injuryeffects are estimatedusingimpulsebasedthresholds for both juvenile and aduttassegsee
Criteria and Thresholds JIRhe peak pressure threshold applies to all species and age ctagsedless
of massUnlike 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 verfusprior analyses, although there are no
mortalities or norauditory injuries estimated fogsea turtles irthis analysisThresholds are provided in
Table2-5 for use in norauditory injury assessment for sea turtles exposed to underwater explosives.

3.3 SPECIES ASSESSMENTS

The following sections analyeéfects on sea turtles under the Proposed Action and show medel
predicted estimates of take for sea turtles. The methods used to quaaftifgts for each substressor
are described in this document above in Secoh(Effects Due to Each Acoustic Substressor and
Explosives The methods used to assess significance of indivafteadts and risks to sea turtles are
described above in Secti@?2 (Quantifying Effecten Sea Turtles from Acoustic and Explosive
Stressork For each sea turtle species, a maéictioned table quantifiesffects 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 actffgcs 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
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instances of effect are those predicted BAEMQand 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-Bdur periods of each individually modeled eveBtfecs 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. Maditory injuries are assumed to outrank auditory

effects, and auditory effects are assumed tdrank behavioral responses. In all instances, any auditory
effector injuryisassumed 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, totaffects are based on multiplying the average expeaéfdcts at a location by
the number of times that activity is expected to occur. This is a reasonable method to estiffestis
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 event&ffect 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 sueffetts is greater than true zero but less
than 0.5. A dash)indicates that n@ffecd + NB LINBRAOGSR O6A ®Sd> | & NHS¢
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. Naaditory injury and mortality are only assiated 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 predicteffects round to zero in a maximum year of activity, but a
singleeffectis predicted over seven years when summing the fractional risks across years.

The summation oéffects across seven years is shown in Se@i82(Effects Summary Tableghe
sevenryear sum accounts for any variation in the annual levels of activities. The-geaesum includes
any fractionakffectvalues predicted in any year, which is then rounded following standard rounding
rules. That is, the seveyeareffects are not the result of summing the rounded annetiécts. If a
sevenyear sum was larger than the annwdfects multiplied by seven, the annual maximeffiects

were increased by dividing the sevgaar sum o&ffects by seven then rounding up to the nearest
integer. For example, this could happen if maximum anetfatcts are 1.34 (rounds to 1 annually) and
sevenyeareffects are 8.60 (rounds to 9), where 9 divided by 7 yearsA® 1.29) is greater than the
estimated annual maximum of 1. In this instance, the maximum areftedts 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 annuagffects predicted byNAEMO

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 Eff#ied as endangered throughout their range with no designated DPSs.
Designated critical habitat for the leatherback sea tudieerlaps with the Study Area. Modegbredicted
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 agdnetic characteristics. Only western Pacific leatherbacks

are expected to be found within the Study Area

Leatherback sea turtles may be exposed to sonan-explosive impulsive soursevessel noise, aircraft
noise, weapons noise, and explosiassociated with military readiness activities throughout the year.
Analysis of theffects from vessel noise, aircraft noise, and weapons noideatherback sea turtles
relies on the information under the respective acoustic substressor in S&:tigaffects Due to Each
Acoustic Substressor and Explosjves

Results fromNAEMGn the table belowshowthat leatherback sea turtles in the Study Area may
experiencebehavioral reactionfrom explosivesand TTS fronsonarand explosivesver the course of a
year. For leatherback sea turtlesffects from sonar ardue solely b Acoustic and Oceanographic
Research testingctivities during thecold andwarm seasoss. In the table below, the risk of any
behavioraleffectis negligible (zero), and the risk of temporary auditeffect due tosonaris low in any
year. Leatherback sea turtlamayalsoexperience behavioraksponse and TTS from explosives over the
course of a yealEffecks aredue solelyto Mine CountermeasurandNeutralization Testingctivities
during the cold and warm seasaris the table below, the risk of any behavioral effectemporary
auditory effect due to explosivaslow in any yearAlthoughmost explosions would occgreater than
50 NM from shore antkatherback sea turtles afiéely to occur irthe OffshoreArea estimated
leatherback sea turtle densitider the OffshoreAreaare relatively low (0.002nimals/knf) andare
seasonafrom April to Decembe(Density TR Since leatherbacks are nlitelyto occur inlnland Waters
(Density TRthey are not expected to be affected by activitiedntand Watersin addition, no effects
on leatherback sea turtles were estimated to occlue tonon-explosive impulsive sourseAlthough
non-explosive impulsive souraesagehasspatial and temporal overlap witleatherback sea turtle
offshore densitiestheir densitiesare relatively low andon-explosive impulsive souraeesage idimited
overall

Estimated TT8&ffects fromsonarare expected to beshort-term and would not result isubstantial
changes tdoehavior, growth, survival, annual reproductive success, lifetime reproductive success, or
species recruitment for an individual, and would not result in populatésel effects.

Critical Habitat

Designated critical habitat for leatherback sea turdgsinseast of the2,000meter depth contour from

Cape Flattery, Washington to Cape Blanco, Oregjba 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 featureof preydensity, primarily jellyfishandtunicates(National Marine Fisheries Service,

2012, 2020)Non-explosive impulsive souragsageis not applicable to designated leatherback sea turtle
critical habitat sincenon-explosive impulsive soureesageonly occurs50 NM from shorén the

southwestern portion of théffshore Areand does nobverlap with designated leatherback critical
habitat. Any potential effects are likely to brinimalbecause activities that use acoustic and explosive
stressors are typically transieriflost explosionsvould occur greater than 50 Nilom shore in the
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Offshore Area of the NWTT Study Ardthoughmost ofthe western boundary of designated
leatherback critical habitat extendseyond50 NMfrom shore Mine Countermeasurand
Neutralization Testingctivitiesthat areless tharb0 NMoff the Washington and Oregon coast®
within designated leatherback sea turtle critical hahbitat

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 valupmy density in designatedtitical habitat for
leatherbacksea turtles. Acoustic stressors are not expected to affect prey density.

Table3-3: Estimated Effect®n 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 Trainin - - - - -
Sonar Navy Testing 0 42 - - -
Sonar Navy Training - - - - -
Sonar USCG Trainin - - - - -

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 (s 0 42 - - -

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory InjurAubiforyNojury, MORT = Mortality
For BEH, TTS, AINJ, INJ, MORT annual effects:)Daditgtes 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 ofyéae unding 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 shaffects on leatherbackseaturtles for the maximum annual and seven
year totaleffects due tosonar andexplosivetesting activitiesThe formula to calculate the sevemar
total effects is discussed in Secti®1B (Species Assessmehthlo effects are predicted duéo training

activitiesor non-explosive impulsive sourdesting activities

3.3.2.1 Testing Sonar Effects Summary Tables

Table3-4: Estimated Effecten LeatherbackSea Turtles fronSonarOver One Year of
Maximum Navy Testing

Species BEH TTS AINJ

ESAListed
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 ofyélze unding rules discussed in Section 2.4.

version.20260409
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Table3-5: Estimated Effect®on LeatherbackSea Turtles fronSonarOver Seven Years dfavy
Testing

Species BEH TTS AINJ

ESAListed
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

Table3-6: Estimated Effects oheatherbackSea Turtles from Explosives Over One Year of
Maximum Navy Testing

Species BEH TTS AINJ INJ MORT

ESAListed
Leatherback sea turtle | (1)] @) -] -] _

BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory InjurAubliforyNon
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 otyéae unding rules discussed in Section 2.4.
version.20260409

Table3-7: Estimated Effects oheatherbackSea Turtles from Explosives Over Seven Years of
NavyTesting

Species BEH TTS AINJ INJ MORT

ESAListed

Leatherback sea turtle | 1] 1] - | -| -
BEH = Significant Behavioral Response, TTS = Temporary Threshold Shift, AINJ = Auditory InjurAutiforyNon
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@riteda and Thresholds

TR and the acoustic and explosive propagation calculations fié¢tEMCQdescribed in theQuantitative
Analysis TRThe ranges to effects are shown for representative sonar systems and explosive bins from
E1 (0.£0.25 Ib.) to EQ (>250-5001b.). 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, AINJaumtitory injury, and mortality. Rangés effects were

calculated for sea turtle species only and are utilized to help preffietts from acoustic and explosive
sources and assess the benefit of mitigation zones.

Tables present median and standard deviation ranges to effects for eadbdatipn,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 different xy 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 noroutlier ranges are the extent of theft and right horizontal lines respectively that extend
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from the sides of a colored box, and theé%0" (i.e., median), and ?5percentiles 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 souragould overlapleatherback sea turtleffshore densitiesHowever,no

ranges toeffects were estimatedAs discussed in tHguantitative Analysis TRange to effects

OF £t Odzf F GA2y & | NB 02dzyR 0 Atledst Spetdénhtditte dafa withina A Y dzY RA @S
aLISOASAaQ RAGS LINBTFAES Ydzald SEOSSR Iy ST¥¥SOG GKNBa
condition, ranges to effects faron-explosive impulsive soursare 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, AINJaumtitory injuy, and mortality, as described in ti@iteria and
Thresholds TR

Ranges to effestfor the same size of explosive differ based on whetherdetonated at orjust above

the surface or at depthiviodelingcannot account for the highly neimear effects of cavitation and
surface blow off for shallow underwater explosions, nor can it estimate the explosive energy entering
the water from a lowaltitude detonation. Thus, for this analysis;dit sources detoating at orjust
above(within 10 mof) 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 consglgube 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 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 expsioas
expected to accumulate and increase the range to the onset efff@ct 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 {n&ssdire

ranges are estimated using the best available science; however, data on peak pressure at far distances
from explosions are very limitedhe 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 norauditory injury in the tables, thiargerrange to slight lung injury or gastrointestinal tract injury

was used as a conservative estimate. Animals within water volumes encompassing the estimated range
to nonauditory injury would be expected to receive minor injuries at the outer ranges, inogeas

more substantial injuries, and finally mortality as an animal approaches the detonation point.
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Table3-8: Sea Turtle Ranges to Effects for Explosives

Bin Location Source Depth Cluster Size BEH TTS AINJ
1 NA 64 m (0 m) 21 m (3 m)
Offshore Near Surface 3 NA 64 m (0 m) 21 m (3 m)
El
6 NA 64 m (0 m) 21 m (3 m)
Offshore Below Surface 1 NA 64 m (0 m) 20 m (2 m)
Offshore Near Surface 1 NA 181 m (5 m) 88 m (2 m)
E3 Inland Waters Below Surface 1 NA 595m (215m) | 89m (5m)
Offshore Below Surface 1 NA 193 m (4 m) 92 m (2 m)
1 NA 581 m (156 m) [ 127 m (3 m)
E4 Nearshore Below Surface
2 1,354 m (668 m) | 717 m(375m) | 127 m (3 m)
1 NA 291 m (2 m) 158 m (1 m)
E5 Offshore Near Surface
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 SEAviarajes, beh

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 (0.2 0.25Ib.), E3 (>0.52.5Ib.), E4 (>2.551b.), E5 (>5 101b.), E9 (>1002501b.), E10 (>2505001b.)
version.20260803
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Figure3-2: Sea Turtle Ranges to Behavioral Response for Explosives
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Figure3-3: Sea Turtle Ranges to Temporary Threshold Shift for Explosives
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Figure3-4: Sea Turtle Ranges to Auditory Injury for Explosives
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Table3-9: Explosive Ranges to Injury and Mortality for Sea Turtles as a Function of Animal

Mass
Bin Effect 250 kg 1,000 kg
INJ 13m (2 m) 13 m (2 m)
El
MORT 0m (0 m) 0m (0 m)
INJ 29 m (2 m) 29 m (2 m)
E3
MORT 4 m (0 m) 1m (0 m)
INJ 61 m (1 m) 61 m(1m)
E4
MORT 11 m (O m) 4m(0m)
INJ 60 m (0 m) 60 m (0 m)
E5
MORT 8m (0m) 4m(0m)
INJ 228 m (1 m) 228 m (1 m)
E9
MORT 23 m (0 m) 14 m (0 m)
INJ 285m (1 m) 285m (1 m)
E10
MORT 26 m (1 m) 16 m (0 m)

Median ranges with standard deviation ranges in parentheses, INJ = the greater ¢
respective ranges for 1% chance of gadéttestinal tract injury and 1% chance of
injury, MORT = mortality

E1 (0.1 0.25Ib.), E3 (>0.52.5Ib.), E4 (>2.551b.), E5 (>5 10Ib.), E7 (>26601b.), E9
(>100- 2501b.), E10 (>2505001b.)

version.20260803
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Figure3-5: Explosive Ranges to Injury for Sea Turtles
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Figure3-6: 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:

1 Theeffectsonfish populations that would be expected due to each type of acoustic substressor
and explosives used in the Proposed Action are described in Sdcti(EffectsDue to Each
Acoustic Substressor and Explosjves

1 The approach to modeling and quantifyieffects, as it applies to fishes, is summarized in Section
4.2 (Quantifying Effects on Fishes from Acoustic and Explosive Stressors

1 Effecson ESAspecies (Distinct Population Segments [DPS] and Evolutionarily Significant Units
[ESU]) in the Study Area, including predicted instances of harm or harassment, are presented in
Sectiond.3(ESAListed Species Assessmgnts

1 Range to effects for each modeled ssibessor are shown in Sectidd (Range to Effec)s

4.1 EFFecTSs DUE TO EACH ACOUSTIC SUBSTRESSOR AND EXPLOSIVES

There are many factors that contribute to how a fish will respond to sdagybndthe received level
and frequencysuch as the duration of the soustoducing activitythe physiological conditioand
behavioal stateof the animalat the time of exposure (e.g., feeding, traveling, restititg,context of
the exposure (e.g., in a semanclosed bay vs. open oceaahd proximity of the animal to the source of
the sound As discussed in Sectidrl (Information Referenced in this Analysis this technical report,
this section analyzes the potential effects from acoustic and explosive stressors orafidhesies on
best available science summarizedhe following references

1 Section JFishe¥of the Biological Resources Background InformatioprbRides habitat,
geographical range, and population dynamics information for each fish species discussed
below.

1 Section JFisheyof the Acousticand Explosiv&ffectsSupporting Information TRUmmarizes
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, injuryand mortality

4.1.1 EFFECTS FROM SONAR AND OTHER TRANSDUCERS

The use of sonars under the Propogedion is described in Sectidn3.1(Sonar and Other
Transducers Effects on fishesfrom exposure to sonar could includkearing lossmasking, physiological
response (including stress), and behavioral reactidissdiscussed ifection 3(Fishe}of the Acoustic
and Explosiv&ffects Supporting Information JTiRortality andinjury from sonar is unlikely and is not
considered further in this analysis.

Hshesare not equally sensitive to all frequencies. Most marine fishes are hearing gengratikiding
mostESAlisted species within the Study Ajaar lack a swim bladdde.g., ESAisted Pacific eulachgn
andare unable to detect frequencies greater than approximately 2 KHesespecies would not be
susceptible to effects (e.g., TTS, behavioral response)rrmor highfrequencysonar systems
Rather,potential effectswould belimited to systems with energy below 2 kHz, primarily from-low
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frequency sonarandsome broadband and lower midequency sources. Although these systems could
be used throughout the NWTT Study Area, they are typically operatekip water inthe Offshore
Area.

Somefishes such as herringre consideredhearing specialistdHerring arean important prey itenfor
someprotected fishes and marinmammals anatan detect frequenciesp to 5 kHz Although hearing
specialists ray be able to detectnid- andsomehigh-frequencysonarsJike other fishestheir range of
bestauditory sensitivity isvell below 2 kHz Athough they may be able to detect these higher frequency
systems, they arékely more susceptible to effects at lower frequencies, like other hearing generalists
As discussed iection 3Fishe} of the Acousticand Explosiv&ffects Supporting Information TR
herringtypically congregate along the continental shelf within coa$tatd bottomhabitatswhere

some mid and highfrequency sonarareused(i.e.,the Inland Waters and nearshore portions of the
Offshore Arex However,sound from these systems do not propagate as far as ddvefrequency

sonars limiting theoverall areahese sources would be detesd.

Overall fishes,even hearingpecialistsmay only detechearbysonar systems witthe highestsource
levels and most other, less powerful systems, at much shorter ranges.

Hearing lossAlthough low and midfrequency 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 f@md mid frequency sources, regardless of exposure duration (1 to
120 s)or hearing groupresulted in estimated ranges of zero meters for all fishes and thereforéah@S
AINJJs not anticipated.

Sound exposureriteria are not available for higfrequency sonarso perform the same quantitative
analysis However these systems are beyottide range ofauditory detection for most fishesand above
the best range of sensitivitior hearing specialist&:urthermore, sound from higfrequency systems
attenuate quickly below detectable levels (i.e., close to or below ambient sound levels) over a short
range, minimizinghe potential risk ofT TSForTTSo0 occur,a hearing specialistould need to remain
near(a few to tens of metersyn activesourcewith the highest possible source levels, or those that are
operated at high duty cycles or continuoudiyrther minimizingthe potential forTTS to occuisee
Section4.4.1[Range to Effects for Sonar and Other Transd(d¢ersnore detai).

Masking Although there is the potential for some sonars to mask biologically important sounds (i.e.,
vocalizations)the majority ofactive sonars that are within the hearing range of marine fishes are
unlikely to substantially mask key environmental sounds due tarttegmittent and infrequent use of
these systems at most locations within the Study Area. Highcontinuous duty cycle systems may
increase the risk of masking over the brief period these systems are 8gel.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 nais€gompensation (i.e., the Lombard effect) woaidy
occurif the sound source is louder than the biological signals and lasts long enough to impact
transmission and detection of those signaithough some species may be able to produce sound at
frequencies greater than 2 kHz, most vocal marine fishes communicate well below this frecarahcy,
below the range of most Navy sonar sources. For these reasons, any masking effects would be
temporary and infrequent.

Behavioratesponseand physiological respongstress)Hshesexposed to sonarsould experience
physiological responses or behavioral reactitheughavailable research showed very little response of
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both captive and wild Atlantic herring (hearing specialists) to sonar (e.g., no avoidancgared to
reactions elicited byther stimuli(i.e., predatorsand nearby impulsive noieSuch data suggests a low
probability of behavioral reactions to sonar for most fishes and no effect on fish populdtichsiore
likely that fish located near, or attracted to, a moving platform operating sonar (e.g., vesselaten
device), wouldavoid the source due to the physical presence of the platf@nerall the relative risk of
behavioraleffects at any distance from sonars are expected to be low

Due to the transient nature of most sonar operatioaffects, if any, would be localized and infrequent,
only lasting a few seconds or minutes. Overall, sonar use is unlikaffetd individuals with no
anticipatedlong-term consequences for fish populations.

4.1.2 EFFECTS FROM THE NON-EXPLOSIVE IMPULSIVE SOURCE

All fisheswould be able to detect broadband signals producedbg-explosive impulsive sourse
regardless of their hearing capabilities (i.e., generalisspecialists As discussed in SectidrB.2(Nor+
Explosive Impulsive Soujcaon-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 coashs suchpotential effects would be limited tepipelagic species
presentin the Offshore Area (e.cherring, anchovies, some salmonids, sharks, d&xposure of fishes

to non-explosive impulsive sourseould result in direct injury, hearing loss, masking, physiological
response, or behavioral reactions.

Direct injury, mortality, & hearing losimpulses frormon-explosive impulsive soursdack 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 drivingS&aimn 3[Fishe$of the Acousticand
Explosiveeffects Supporting Information Tét details). Although data from impact pile driving are often
used as a proxy to estimate effects to fish fraom-explosive impulsive sourseusing 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 ankigher peak pressure thamn-explosive impulsive sourcggnals.

To determine whether mortality, injury, or TTS would occur frmm-explosive impulsive source
activities, a quantitative analysis was performed usifgeMQto estimate ranges to effects for fishes
exposed tanon-explosive impulsive sourseHowevercalculated ranges, regardless of the fish category
or hearing group, resulted in estimated rangezefometers for all fishes and thereforaortality,

injury, orTTSare not anticipated(see Sectiod.4.2[Range to Effects for the Nefxplosive Impulsive
Sourcd). The isolated and infrequent use wbn-explosive impulsive soursevould further reduce the
potential for these effectso occur inindividuals.

Masking:Due to the brief nature of each pulse (approximately €tond), it is unlikely that fishes

within relatively close distandg.e.,tens to hundreds of meters of the soujogould 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 signalsr 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. Howawearexplosive impulsive source

signals at farther distances (e.g., 100s of meters) are lilatlgetectable over existing ambient noise

levels and thus are unlikely to causkiects to individuals or populations.
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Behavioral response and physiological response (strest)es 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 sthower site fidelity may avoid the immediate area for the
duration of the event. Multiple exposures to individuals (across days) i@ffsehoreArea are unlikely
asnon-explosive impulsive soursere not operated in the same areas from day to day but rather would

be utilized in different areas over time

Due to the limited us@ver the course of a yealocation (i.e.greater thans50 NM from shore)andlack
of estimated range t@ffects (see SectioA.4.2[Range to Effects for the Ndexplosive Impulsive
Sourcé), effects from non-explosive impulsive sourséo individual fish are expected to be minor and
long-term population level consequences would not be expected.

4.1.3 EFFECTS FROM VESSEL NOISE

Vessehoise under the Proposed Action is described in SedtiBrB(Vessel NoigeCharacteristics of

vessel noise are described in tAeoustic Habitasection. Moderateto low-level passive sound sources
including vessel noise are unlikely to cause any direct injury or trdarfishesdue 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 frequenaresh 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., lotgrm 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 analysBest available science on responses to vessel noise, including
behavioral responses, stress, and masking, is summariZsdtion 3(Fishe¥of the Acousticand
ExplosiveéEffects Supporting Information TR

Masking Vessel noise can potentially mask vocalizations and other biologically relevant sounds (e.qg.,
sounds of prey, predators, or conspecifics) that fishes may rely on, especially in nearshore areas where
Navy vessel traffic is high (near ports, harbors arttiiwidesignated shipping lanes). However, existing
high ambient noise levels in ports and harbors with #awvy vessel traffic and in shipping lanes with
commercial vessel traffic would limit the potential for masking\Nayvy and USCé&ssels 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 avssking 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 bwltering 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.

Behavioratesponseand physiologicalesponsgstresg: 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 indipatéonged 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 levelsimalustrialized areas and shipping channels. It is
more likely brief reactions would occur in quiet, open ocean environments to passing vessels.

Overalleffects 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. Thereforetdomg
consequences for populations are not expected.

4.1.4 EFFECTS FROM AIRCRAFT NOISE

Aircraft Noise under the Proposed Action is described in SettihdA(Aircraft Nois¢. Fishes may be

exposed to aircrafgenerated noise throughout the Study Ardétowever, sunds 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 energyernessary to cause hearing lossmost cases, exposure of fishes to
fixedrwing 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 wategurface Because most aircraft would pass quickly

overhead and rotamwing aircraft may hover for a few minutes at a time over the océiah,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 durisgort periods of time where a fish is near the surface while
directly under a hovering rotarwing aircraft or aircraft overflight.

Behavioraresponseand physiologicalesponse(stresg: Due to their low sound levels in water, fixed
wing aircraft or transiting rotarwing 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 respdng behavioral
resporseto fixedwing aircraftwould likelybe in the form ofatemporarystartle or avoidance othe
immediate area. Daytime and nighttime activities involving rotaiyg 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, rotamng aircraft would typically transit throughout an area and
may hover over the water. Longer activity durations and periods of time where rotiany aircraft

hover may increase the potential for behavioral reactions, startle reactions, and physiolegigahse.
Lowaltitude flights of rotarywing aircraft during some activities, which often occur under 100 ft.
altitude, may elicit a stronger response due to the proximity of a reteing aircraft to the water; the
slowerair speedand longer exposure duration; and the downdraft created by aregayy 3 A NONJI F i Q
rotor.

Overall, if fish were to respond to aircraft noise, only skertn behavioral or physiological response
would be expected. Thereforeffects on individuals would be unlikely and lostigrm consequences for
populations are not expected.

4.1.5 EFFECTS FROM WEAPONS NOISE

Weapons Noise under the Proposed Action is described in Sdc8dB(Weapons NoisgIn 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 weaponsajectory, could be exposed to naval gunfire sound. Sound due to
missile andargetlaunches is considered neampulsive and is typically at a maximum during initiation

45



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

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 thare dropped and impadhe water with great force

could produce a loud broadband sound at the water surface. Leafiber nonexplosive projectiles,
non-explosive bombs, and intact missiles and targets could also produce a large impulse upon impact
with the water surface. Thesactivities would have the highest potential fffects 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 intenditycause mortality or injury therefore, these effects are not
discussed further.

Hearing lossAlthoughhearing lossould potentially occur, the probability is very low of a rxplosive
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.

Behavioraresponseand physiologicalesponse(stresg: 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@veaall,

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 stenrn, transient nature of gunfire and

launch activities, animals may be exposedroltiple 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. Behavia@atl physiologicaleactions, if they occur, would likely be
short-term (minutes) and are unlikely to lead to substantial costs or {@mm consequences for

individuals or populations.

4.1.6 EFFECTS FROM EXPLOSIVES

Use of explosives under the Proposed Action is described in S&cBi@g{Explosives Fishes may be
exposed to sound and energy from explosions in the waterjasicabovethe water surface associated
with the proposed activitiefEExplosions produckeud, impulsive, broadbansounds that are within the
hearing range of all fisheBotentialeffects from explosive energy and sousdmmarized below rely on
the informationdiscussed irgection 3(Fishe}of the Acousticand Explosiv&ffects Supporting
Information TRandincludemortality, nonauditory injury, TTSmasking physiological response, and
behavioral reactions

Direct injury and mortalitySound and energy from explosions could result in mortality and iijufigh

on average, for hundreds or thousands of meters from some of the largest explosions (see &dc3ion
[Range to Effects for Explosiyessenerally, 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 depgpoingeveral

other factors (e.g., cluster size, depth of the water, depth of the charge, Etshes 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 Tiseakath of

an animal would remove them from the population. Removal of individuals with high reproductive
potential (e.g., adult females) would result in a largéect 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. Moditory injuries such as barotrauma may lead to
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impaired swimming ability and could be accompanied by disorientation, reducing the overall fithess of
an injured individual and potentially increasing risk of predation.

Hearinglosé 9 ELJ2 8dzNB& (KI G NBadzZ G Ay | dzZRAG2NE Ayadz2NA S
communicate with other animals, interpret the surrounding environment, or detect and avoid
LINBRFG2NE® LYLIANNYSYG 2F (GKSaS bfeunvival oraffeciitsOl Yy RS ONJ
ability to reproduce depending on the severity of teifectd ¢ K2 dzAK ¢ ¢{ OFy AYLI ANJ |
individuals may recover quickly with little significant effect. Based on available research, any present

hearing effects may be accompanied by higher oefégcts 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 (se&ection 3[Fishe¥of the Acousticand ExplosiveEgffects Supporting Information TR

for details).

Masking Fish coulgotentiallyexperience maskinfyjom explosivesounds Sngle explosive detonations
are less likely to causeasnkingdue to their brief and sudden natur&lultiple detonations that occur
within a few secondsould result in a higher risk afasking andvould likely happen at farther
distances from the source where individual detonations might sound more continuous.

Behavioratesponseand physiologicalesponsgstresd: Explosivesound could result in a variety of
behavioral and physiological responses in figith the likelihood of response lower at farther distances
from the source (thousands of meterdhese responses could includderting, startlingreduced

feeding altered communicationand avoidanceAnystress or behavioral reactiorisom single explosive
detonationswould be brief (seconds to minutes) during the onset of the explosive signal. Multiple
detonations that occur within a few seconds could pose an increased rimhakioral and physiological
effectson nearby fishes, though many would likely avoid the source during the first few implflses.
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, theseffects could lead to longerm consequences for the individual such as reduced
survival, growth, or reproductive capacity depending on the overall severity and duration of the
exposure.

Overalltraining and testingctivities involving explosions are generally dispersed in space and time.
Consequently, repeated exposure of individual fishes to sound and energy fiwaten explosions over
the course of a day or multiple days is unlikely. Exposure to multiple débmseover 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 teshert-term (seconds or minutes) and localized,
regardless of the size of the explosion. Nojuriouseffects are expected to be shetérm, 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 theeffectsanalysis presented belowl&rgely qualitative, a quantitative analysis was
performed to estimate range to effects for fishes exposed to activities that involve the @s®astic

and explosive stressofsee Sectiod.4[Range to Effecis Ranges for sonanon-explosive impulsive
sourcesand explosives were estimated using fish sound exposure criteria and thresholds and sound
propagation modeling performed in the NAEM&hough 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 usetheNavy andhe USC@uring previous
analysisof effects due totraining and testingctivities in the Study Arg@ee discussion below where
thresholds may have differed in the corresponding consultation analy$as)literature used to derive
proposed criteria and thresholds are summarize@ntion 3(Fishe}of the Acousticand Explosive
Effects Supporting Information TRhe data presented hereiepresentscurrent best available science.

4.2.1 QUANTIFYING HEARING EFFECTS FROM SONARS

Most of the available research on the effects of Aompulsive 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 exposuresNavy 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 expatience
to transiting Nay andthe USCGessels 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 ifmmable4-1. This data was used to derive interim sound exposure criteria consistent with
proposed thresholds in thANSI Sound Exposure Guidetewhnical report(Popper et al., 2014)

Table4-1: TTS Data for Fishes Exposed to Sonar

Reported SPL Exposure| Calculated
Reference (dBre 1 pPa | Duration | cSEWdB re Species TTS (Y/N)
RMS) (seconds)| 1 pPas)?

Mid-Frequency Sonar

Channel catfish

210 15 222 (Ictalurus punctatug

Halvorsen et al. (2012c

Rainbow trout
210 15 222 (Oncorhynchus mykiss N

Low-Frequency Sonar

Rainbow trout
193 324 218 (Oncorhynchus mykiss Y

Popper et al. (2007)

Rainbow trout
193 648 221 (Oncorhynchus mykiss Y

Channel catfish

(Ictalurus punctatug Y
Halvorsen et al. (2013) 195 324 220 | Largemouthbass N

(Micropterus salmoidés

Yellow perchFerca N

flavescen}

Notes: SPLRMSsound pressureleveR. I RS OA 0 St T cSEi=lcumblative scdmiRstposdredevél; TTS =
temporary threshold shift. Significance is defined and reported in each publication as a statistically significant thres
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 inmrable4-1, significant threshold shifts were reported in channel catfish (a hearing specialist)
when exposed to midrequency sonar at a maximum sound pressure level of 210 dB for a total duration
of 15 second¢Halvorsen et al., 2012cdHowever, 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 f&far all hearing specialists (s€able4-2). This
threshold is consistent with criteria presented in tABISI Sound Exposure Guidetlgahnical report

which is reported in diBe 1 pPaNo 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 generalistssaseisesptible to
hearing impairment from sound exposures compared to hearing speci@gfiatgorsen 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 sonarg¢seeTabled-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 pPa
(criteria presented in thANSI Sound Exposure Guidelaahnical report) for 324 seconds, but not in

largemouth bass or yellow per¢hlalvorsen et al., 2013; Popper et al., 20@9cause the results were
variable, and because most fishes are sensitive toToWS |j dzSy O &

d2dzyRZ

iKS

from exposure to lowfrequency sonar for all fishes with a swim bladder was rounded down to a

cumulative sound exposure level 210 dB rel pP&s (seeTable4-2). Furthermore, based on available

bl @& Qa

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 gin).

Table4-2: Sonar TTS Thresholds for Fishes

with highfrequency hearing

Mid-Frequency | Low-Frequency
Hearing Group Fish Category Sonar Sonar
(cSEL) (cSEL)

Fishes without a swim bladder NC NC

Generalist
IStS Fishes with a swim bladder no

. . . NC > 210

involved in hearing

Flshes W!th a swim bladder 220 210

involved in hearing
Specialists . . .

Fishes with a swim bladder an 220 210

Notes: cSEL = cumulative sound exposure level (dB re?8)uR& = effects from exposure to sonar

FNB y2i

fA1Stes

above the reported threshold.
1 Some species within this category can detect sound pressure up to 10 or 100 kHz. All other fi¢
have an upper frequency cuff at 2kHz.

GKSNEFT2NB y2

ONR G SNAR I

I NB

4.2.2 QUANTIFYING INJURY AND HEARING EFFECTS FROM NON-EXPLOSIVE IMPULSIVE

SOURCES

Criteria and thresholds used to estimaffects from sound produced hyon-explosive impulsive
sources are presented ifable4-3. Consistent with the ANSI Sound Exposure Guideline technical report
(Popper et al., 2014ual metric sound exposure criteria and cumulative sound exposure metrics are
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utilized to estimate ranges to mortality, neauditory injury, and TTS (respectively) from impulsive
sources.

Table4-3: Sound Exposure Criteria fdton-Explosive Impulsive Sourse

: : Mortality Injury TTS
Hearing Group Fish Category
cSEL peak SPL| cSEL peak SPL| cSEL
Fishes without a swim bladde] > 219 >213 > 216 > 213 NC
Generalists

Fishes with a swim bladder na

. : . 210 > 207 203 > 207 > 186
involved in hearing

Fishes with a swim bladder
Specialists involved in hearing Fishes 207 > 207 203 > 207 186
with highfrequency hearingy

Notes: cSEL = cumulative sound exposure level (dB re?$)ppeak SPL = average single strike peak sound pressure ley
(dB re 1 pPa); TTS = temporary threshold shift; NC = effects from exposure to impulsive sources are unlikely, therefc
ONRGSNREF NB LINBLRASRT abé A devedhe iegoried thréshafd. ( KS I A GBSy

Due to the lack of detailed data on injury thresholds in fishes exposadn@xplosive impulsive

sources, thresholds from impact pile driving exposures were used as a proxy for this a(fdflsmsen

et al., 2012a; Halvorsen et al., 2011, 201 2x)wever, 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 otipeisive

sound sources. As discussedittion 3(Fishe¥of the Acousticand Explosiv&ffects Supporting
Information TRinjury 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 ssufderefore, these effects would
likely occur above the thresholdsTiable4-3.

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 dest(Bpgger et

al., 2014; Popper et al., 2005; Smith et al., 2008 lowest sound exposure level at which TTS has been
observed in fishes with a swim bladder involved in heagixygpsed to an impulsive source186 dB re 1

> t 2§ (Popper et al., 2005Hearing 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 rgpapper et al., 2014pr hearing
ISYSNrfAaida ¢62dzZ R 6S 3INBF GSNI (KI s far fishes @itNA SO K 3 NS |
bladder not involvedn hearingand 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 agfdrhéhis effect is
considered unlikely to occur.

4.2.3 QUANTIFYING MORTALITY, INJURY, AND HEARING EFFECTS FROM EXPLOSIVES

Criteria and thresholds to estimatdfects from sound and energy produced by explosive activities are
presented belowTable4-4). The mortality threshold isonsistent withthe thresholds provided itin the
ANSI Sound Exposure Guidelaahnical report(Popper et al., 2014nd represend the lowest
measuredevel at which mortality has been reportéad fishes exposed texplosives The guidelines
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provide qualitative criteria for injurgdue toexplosives and do not suggest anymericthresholds.

Instead,a peak pressure injury threshold of 220 dB1 puPds based on available explosieeposure

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 explosiveeffects 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 inthel @& Qa | pfeRious dnalyBifd effects in the Study Area.

Table4-4: Sound Exposure Criteria for Fishes Exposed to Underwater Explosives

: . Mortality Injury TTS
Hearing Group Fish Category
peak SPL peak SPL cSEL
Fishes without a swim bladde 229 220 NC
Generalists : : .
Fishes with a swim bladder ng 229 220 > 186

involved in hearing

Fishes with a swim bladder
Specialists involved in hearing Fishes 229 220 186
with high-frequency hearing

Notes: CSEL = cumulative sound exposure level (dB réd)pfzak SPL = peak sound pressure level (dB re 1 pPa); TT¢
GSYLI2NI NE G(KNBakK2tR aKATAIT b/ I SFFSOGa FTNRBY SELRaAd
indicates that the given effect would occur above the reported thrégho

Duringthe previousNWTTconsultatiors, NMFSand US-WAutilized acoustic thresholdderived from
surrogate pile driving criterifor their analysis of the potentiahjuriouseffects of explosives cBSA
listedfishes(National Marine Fisheries Service, 2020; U.S. Fish and Wildlife Service Hz@dyer,

NMFS hasipdatedrecentanaly®s (National Marine Fisheries Service, 2025a, 2026th) the proposed
injury threshold described belotased on new information from studies on the effects of explosives on
fish. This revision is consistent with the proposkiceshold for the current analysiand with the
previousanalysis

It is not appropriate to utilize SPL or SEL injury thresholds developed during pile driving ataddies
therefore pile driving criteria is not utilized in thasalysis Themaximumpeak sound pressure levels
reported in the pile driving literature, upon whighterim injury thresholds guidelines were based, were
not correlated with injuryCasper et al., 2017; Casper et al., 2013a; Casper et al., 2012; Casper et al.,
2013b; Halvorsen et al., 2012a; Halvorsen et al., 2011, 20R2iher, these were the peak pressures
utilizedin the test apparatuso producethe 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 nahsbekes in

any of these experimental exposures was 960, over exposure durations6éf dlnutes) 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 gasure, 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 arsharppressure 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 analy@eplosiveeffects as described herein.

Peak SPL is the most consistently documented metiiteinature when characterizing explosive

sources. As a conservative measure, the absolute lowest peagk@Pésulted in injury idarval fishes

was selecteds the injurythreshold(220 dB re 1 pyPa, see Settle et al., 2088cent explosive exposure
data also support tisthreshold with reported rates of injury starting at peak SPLs of 22@ dB1Pa

(Dahl et al., 2020; Jenkins et al., 2022; Jenkins et al., Zo@3hermore, when data from multiple years
GSNBE O2Y0AYSRI NI GSa T2 Npeicenyubtil afoyndadpbidk SPL B20EBrey 2 G | LILJI
1 pPa(See figure 4 in Bowman et al., 20ZBhe 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 overestimatesffects for larger or adult fishes. For exampeultfishes exposed to
received levels higher than 220 dB1 pPgeak have shown no signs of injeyg., Gaspin et al., 1976;
Yelverton et al., 1975)

4.3 ESA-LISTED SPECIES ASSESSMENTS

This sectiomprovides additional analysin the potential effects from acoustic and explosive stressors
on ESAlistedfishes Available research on reactions of fishes to underwater sound largely sedjogst
different species may respond similarly to the same sound source, especially similar types of fishes (e.qg.,
migratory versus resident) and those thae in the same hearing group or swim bladder catedseg
Section 3(Fishe¥of the Acousticand Explosiv&ffects Supporting Information Tét detailg. Although
many of the ESHAsted species present in the Study Area may overlap locations where acoustic and
explosive stressors occuaq described igection 3[Fishe$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 populatiariee previou2020 NWTT
SEIS/OEkhalysis, as well ase 2020NMFS an@021USFWS Biological OpinidiNational Marine
Fisheries Service, 2020; U.S. Fish and Wildlife Service, E@2Example, injurious effects have not
been reported in fishes exposed to nampulsive, tonal, or broadband signals. This is because the
characteristics of these nempulsive sources lack the amplitude and the overall duration to result in
physical denage. Thereforethe conclusion is thaton-impulsive acoustic stressors would not result in
injurious effectson ESAlisted species.

Overall the durationand scalef effects fromthese acoustic substressaaise expected to be briednd
episodic Potential effects would be minoandunlikely to lead to a disruption of normal behavioral
patterns such as breeding, feeding, or sheltering, arednot expected to result in any harm or
harassmentConsistent with the findings in the previoR820 NWTT SEIS/OBlalysisandthe 2020
NMFS an@021USFWS Biological OpinidiMational Marine Fisheries Service, 2020; U.S. Fish and
Wildlife Service, 2021¥ffects would be shorterm for individuals and longerm consequences for
populations would not be expected. Therefore, soramd vessel, aircraft, and weapons noise are not
discussedurther for any ESAlisted specie# the Study Area.&her, potential effectsely on the
analysis provided above in Sectidrl (EffectsDue to Each Acoustic Substressor and Explgsives

After dismissingacoustic substressofsom further analysi®n ESAisted fishesthe following sections
focus on the ptential effectsfrom non-explosive impulsive soursénot previously analyzednd

explosives Theframework for analysis examines not only the potential overlap of these stressors with
potential ESAisted fishhabitat, but the potential for sound and energy from these sources to travel into
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areas wherdhey are presentBecause nowxplosive impulsive sources and explosives are not utilized
in Southeast Alaskahis portion of the Study Area is not discussed furtielditionally,potential
effects from acoustic and explosive stressomscritical habitatare discussed

Most ESAisted 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 depthcontour. Due to variation in bathymetrglong the Washington, Oregon, and northern California
coast the shelf extendanywhere from 7 to 40 NM from shgrmost 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 Arg@ae.,60 NM) muchof the shelf isstill within 50 NM where explosive
activitiesare not permitted Furthermore Mine Countermeasure and Neutralization Testing activities

are not permitted in this portion of the Study Area duettee Juan de Fuca Eddy Marine Species

Mitigation Area, the farthest point of which extendsut to 60 NM(see theMitigation section for a map

of the mitigation areas)Off the coast obouthern Washington and Oregon, the shelf spans anywhere
from 8 to 36 NM and then narrows farther south off the coast of northern CaliforAgsuch, 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

ESAlisted Chinook salmon couldccurthroughout the NWTT Study Areachyearwith seasonal
presenceand migrationpatternsthat vary by SUAIl Chinookpopulationsare known to migrate

through the Offshore Arealithin 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.

Satial distributionof Chinookvaries by life historyAfter leaving their natal rivers anentering marine
waters,commercial fishing data suggesabst Chinook salmon use the cool upwelled waters of the
continental shelf for migration and feedingivénilesare generally fond within55 km (abouB0 NM) of
the coast, with majority found less th&8 km (aboutl5 NM) from shore.Sream-type fish such aghe
UpperColumbia Rivespringrun ESU and the Snake Riggring/summer-run ESUare known to
migrate far offshore, particularly in Alask&hile most North Pacific ESU®.,those originating north of
Cape Blancaxhibit similar distribution patternmigrating towards the Gulf of Alask@alifornia
populationsremain farther south,foraging in California an@regon waters

Chinook salmon typicallyccupy the upped5 mof the water column, withjuvenilesgenerally ranging
from 10-45 m and maturing adults typically between-20 m(with occasional diveas deep as 110

Non-Explosivémpulsive Souree Overlap and Response Analysis

Chinook salmon may be exposed to sound generateadnyexplosive impulsive soursesed during
Acoustic and Oceanographic Resed@NRY)esting activities This activity is onlgonductedbeyond 50
NM from shore in the southern portion of the Offshore Ar@alult Chinook salmon EShisticipated to
occurbeyond 50 NM from shorim the Offshore Area includéhe Snake Rivespring/summer-run
Chinook, Snake RivEll-run Chinook, Upper Columbia Riwpring-run Chinook, and Upper Willamette
River Chinook salmoRlowever, individuals from these populations would enterine watersn the
northern portion of Offshore Area as they leave their natal streams (i.e./madn of the Columbia
River), famorth of wherenon-explosive impulsive sours&vould beused As previously notedall other
Chinook salmon ESUsgpically remairon the continental sheland thereforegenerallydo notoverlap
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geographically wittareas wheranon-explosive impulsive soursevould be usedndare not analyzed
further.

ExplosivesInlandWatersOverlap

Chinook salmoifrom the Puget Sound ESkhy be exposed to sound and energy from explosives used
duringtraining activitiesin the Inland WatersThe only explosive activitieonducted in this portion of
the Study Areare Mine Neutralizationg Explosive Ordnance Disposald Limpet MineNeutralization
Systentraining activities These activities involve the use of small detonati@®[<0.1 Ib. NEW] ari3
[>0.52.5 Ib. NEW]andare onlyconducted at the Crescent Harbor and Hood Canal E@ibing

Ranges

Fisheries surveys at these sites over the past decade have docunsasdnal nearshore presence of
juvenileChinook salmouluring outmigration fromPuget Soundivers Thesesurveysindicate that
juvenile Chinoolare mostlikely to bepresert along the shoreline afrescent Harbor and Naval Base
Kitsap Bangoduring seasongbeaksin outmigration occurring betweeMarch and Julyluvenile
Chinook at Cresent Haor originate primarily from the Skagit River watershed and include both
hatchery and naturabrigin individualsJuveniles present atdvalBaseKitsap- Bangorinclude natural
origin and hatchery Chinook from watershedséntral and southertdood CanalSurveys aNaval Base
Kitsap- Bangor reveal juvenile Chinookit-migratealongnearshorewaterfront areasand utilize pocket
estuaries for refuge from late Februaty early July, whereas adultsturn to Hood Canalvaters from
August through October enroute to spawning streamnaveling &rther offshore in Hood Canduring
in-migration Sampling within Crescent Harbiodicatesjuvenile Chinook are more abundant in
nearshore habitats and are not likely a@cur on the range itself which 15000m from shore.

To be affected by explosivasjgratingChinook salmon would have to be-lmrated 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 H@dining Rangehe low amount of

ordnance proposed for use each yeand the relatively short range to effects due to the small charge
sizes associated with activities at these locati(gee Sectiod.4.3[Range to Effects for Explosiyésr
details)

Explosive- Offshore Area Overlap

ESAlisted Chinook salmon could also occur in @iéshore Area throughout the year, depending on
various population migration timingAs discussed iBectionl.3.6(Explosives most explosive activities

are conducted beyond 50 NM frosmore Adult Chinook salmon ESUs present in the Offshore Area that
extend beyond 50 NM from shore includ&sake River spring/summeun, Snake River failn, Upper
Columbia River sprirgin, and Upper Willamette River Chinook salmon based on offshore distribution
data. All other Chinook salmon EStygicallyremain on the continental shelf and therefogenerally

do not overlap geographically wittkplosive activities conducted beyond 50 NM from shore.

Explosive activities are generally dispersed in space and time, potentially reducing the likelihood that
explosions would caccur with individuaChinook. Furthermordarge detonations (greater thanin E5
[>5-10 Ib. NEW) areused much less often than smaller onescurring fewethan 10timesperyear in

this portion of the Study Areayhichlimitsthe potential for migratingChinookto overlap large areas of
effect. While smaller detonations occur moifeequently, they result incorrespondinty smalleranges

to effect.
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Adult and juvenile Chinodalmon from theNorth Pacific ESUs (i.éhe California Coast ESOentral

Valley springun ESU,and Sacramento Riverinter-run ESUYouldalso be exposed to underwater
detonations while migrating through nearshore areas due to Mine Countermeasure and Neutralization
Testing activities (se8ectionl.3.6[Explosivelfor details). This testing activity involves the use of
explosives iin E4 (>2.% |b. NEW)However, the potential for exposure would be limited due to the
low total number ofMine Countermeasure and Neutralization Testaugivities, and the low amount of
ordnance proposed each year.

Explosives Response Analysis

In the event Chinook salmon are-lmrated withexplosionsindividuals within the estimated range to
effects(seeSectiond.4.3[Range to Effects for Explosiy)amay experience TTS, injury or mortality.
Explosive activities are generally dispersed in space and time, potentially reducing the likelihood that
explosions would coccur with individuaChinooksalmon.Although some individuals could be exposed

to detonations throughout the water colum&Ghinooksalmon are more likely to be exposed to
RSG2yFdA2ya G 2N ySFENI §KS ¢ (SN aWhike dandbrhidd&e O2 Y LI NJ
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 agotHowever, unles€hinooksalmon 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 locaéimdddiminish with distance,

typically resulting in only brief disturbancédost 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 aféect th
fitness of any individual because similar habitat is likely to be available nddrbynotential for masking
from single or multiple detonations would be low due to the brief duration of an individual detonation.
In addition,Chinook salmonare transient and migratory and would not remain in the same area over
extended periods of time, limiting the maximum exposure duration and poteetiatts fromtraining
andtesting activities. Overall, any physiological response or behavioral reactions that do occur are
anticipated to be brief (seconds to minutes) amdhor.

Assummarizedn Sectionl.3.6(Explosivel the Navy will implement mitigation measures to reduce
potential effects Specifically, t&ahe Hood Canal EOD Training Range, explosives in bin E2 605

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 EO (<0.1 Ib.
NEW) will be used instea@ihe 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 witbeasonal migrationf Chinook salmoifrom the Puget Soun&SU) this

measure wouldimit potential exposure of migrating juvenfiendadultsto explosives in the Inland

Waters

Furthermore, ampling within Crescent Harbardicatesjuvenile Chinook are more abundant in
nearshore habitats and are not likely to occurtbe Crescent Harbor EGIDaining Rangewhichis
1,000 m from shoreDue to the small rangeto effectsfor explosive bins used at this locatisufficient
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sound levels to result in injury or mortality are not anticipated in the nearshore portions of Crescent
Harbor wherguvenile Chinook are most abundant.

In the OffshoreArea, the Navy would limithe number of explosivessedfor Mine Countermeasure and
Neutralization Testing activitigbin E4[>2.55 Ib. 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 theDffshoreArea, this measure would likelyeduce theprobability 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 SacrameniariRever

run (pending the establishment of additional populations) and the Upper ColumbiasBriregrun,

despite some localized improvements. Both the Snake Rprerg/summer-run and the Central Valley
spring-run are categorized as moderate-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 RiveeE3td,a slight increase in the latter's
viability since the last status review. Finally, while the Snake Rilkeun continues to miss its recovery
targets, it is currently considered to be at a moder&tdow risk of extinction.

Populations ofChinooksalmon face numerous anthropogenic challenges (e.g., land development
nearshore marine construction resultimgdestruction or modification of habitat, predatiguroughj.
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, lotgrm consequences to ESlisted Chinooksalmon are not
expected.

Critical Habitat

Critical habitat for the Puget Sound Chinook saliB@iencompasses thousands of miles of stream
channels and marine environmentsortions of which overlap the Study Area in the Inland Waters. A
map of critical habitat, including@V areas excluded or exempted for designation, can be found in the
Biological Resources Background InformationAltRough some training and testing locations are
excluded from designated habitat, they may be discussed below to ensure proper examination of
potential effects from noisgroducing stressors beyond the boundary of any exempt security zones or
installatiors. Sound or energy from sonars, vessels, aircraft, weaparts explosives used during

training and testing activities could overlap designated critical habitat within the Inland Whitens.
explosive impulsive sources would not be used in this portion of the Study Area and therefore are not
discussed further.

There are siprimary constituentelements (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 araisalissedurther. 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 belbenearshore 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 @efee 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
andexplosivestressos on each of the four components are discussed below.

PCE component 1: Nearshore marine ardese 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 thBroposed Actiosection for details). Furthermorspund and energy from

weapons and explosiongould be short in duration (seconds). As such, there is no plausible way for
these acoustic substressors to obstrpetssage of migratinGhinooksalmon.

PCE component 2: Nearshore marine aramish 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, noipeoducing stressors would not affect this component.

PCE component 3: Nearshore marine aremith 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 weapandd not injure or Kill fish or invertebrate
forage specief-urthermore these acoustic substressoage consideredransient, temporary, and brief,
with very few activities that involve weapons firing (blanks only) and explosives in the Inland Waters
(see theProposed Actiosection for details)Thus, these acoustic stressarsuld not reduce the
amountof availableprey within the habitat Any behavioral effects would tshortterm andlimited,

with no persistent effect on the aquatic food web.

Explosives are the only stressor that could kill or injure forage spé&oiptosiveraining activitiesare

only conducted at the Hood Caraid Crescent Harbor EOD¥aining Rangesvith no explosive testing
activitiesin the Inland WatersThese training activities would usesmall numbeof low NEW charges
during Mine Neutralizatiom Explosive Ordnance Disposal (bin E3 [20568b. NEW]) and Limpet Mine
Neutralization System (bin EO [<0.1 Ib. NEW)]) training activitlest marine invertebrates lack air
cavities and are therefore comparatively less vulnerable to damaging effects of pressuretheaves
animalswith air cavities (e.g., fishes with swim bladdepgrticularly for small detonationské those
proposed for use in thénland WatersVarious experiments suggest high survivability rates for
invertebrates, including crustaceans, near small exploSitmvever these small explosives may injure
or kill forage fish

Although critical habitais designatedn Hood Canalthe Hood Canal EODaining Ranggs located
within a Navy security zoned.¢.,Naval Base Kitsap Banyand isexemptfrom designation Based on
the distance from the EODraining Rang® the northern installation boundaryand the estimated
range toeffectsfor fishes(less thar26 m andless thar250 m for explosive bmEQ[<0.1 lb. NEWand
E3[>0.52.5 Ib. NEW respectively, sound and energy from explosive activities would not reach
sufficient levels to result in mortality or injury fihforage specie 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 (Acoustand NonAcoustic Effects Supporting Informatjoof the NWTT SEIS/OEIS.
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habitat It is also unlikelpreylocated withindesignatectritical habitat wouldexhibit behavioral
avoidanceat this distancdi.e., would not be removed from the habitat).

TheCrescent Harbor EODaining Ranges alsoexempt fromChinook salmoi®uget Sound ESU
designateccritical habitat Howeverijt is adjacent to areas that are designatdthus, sound and energy
from explosives detonated near the outer boundary of the range could exceed mortality and injury
thresholdsfor fisheswithin adjacentcritical habitat andhasthe potential toremove some prey items.
Becausehe longest mediamange toanyeffectfor explosive bis EO(<0.1 Ib. NEWand E3>0.52.5 Ib.
NEW)are greater than50 m andgreater than270 m respectivelythe 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 likatilar fishes and invertebrates from

nearby would repopulate the are&orage species at greater distances may respond behaviorally,
including briefstartle 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. Anylatral temporary or isolated
effects would not reduce the quality of prey in terms of nutritional content.

Due to the infrequent and localizagseof underwater explosives, these activities are unlikely to reduce
the overall quantity, quality or availability of Chinook salmon foragewuarld they degrade the overall
quality of the habitat.

PCE component Alearshoremarine areag; 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 roupdysicallyalter or removenatural cover
Due to the exemption of the Hood Canal and Crescent Harbor EOD Training Ranges, sound and energy
from explosives wouldot affect natural cover.

4.3.2 COHO SALMON (ONCORHYNCHUS KISUTCH)

Species Occurrence in the Study Area

Distribution of ESAisted ®ho salmoris limited to theOffshore Areawith presence vafingbased on
populationspecific migration timingAdultsfrom each EStypically begin their freshwater spawning
migration in the late summer and fall, spawn by mithter, and then diethoughrun and spawning
times vary between and within populationtuveniles may rear in streams or estuaries for one to three
years.While some coho migrate north toward Alaskiaen farther offshore into open ocean
environmentsat these northern latitudesmostjuvenile and adultemain incoastalor nearshore
habitatswithin the Offshore AreaAlthough historical data suggesbho from the Central California
Coast ESbhay be presenas far a2 NM(90 mj from the coastlingit is more likely they would occur
along thecontinental shelf|ike other populations of coho in the ardgalational Marine Fisheries Service,
2020) Juvenile coho are primarily found in thgper 2 m(6 ft.) of the water columnthough some
occurat depths of 3Q40 ft. (9¢12 m).Adult cohomay be found within the top 230 m (33-98 ft)) of the
water column and as deep &4 m(243 ft).

Non-Explosive Impulsive Sousec®verlap and Response Analysis

Both migrating juvenile and aduiSAlisted coho migrate along the continental sheue to lack of
geographic overlap with the stressor, nerplosive impulsive sources are not analyzed further.
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Explosivec Inland Waterverlap

ESAlisted coho salmorare not presenin the Inland Watersvhere explosives aresedand therefore
would not beaffectedby these activities.

Explosivec Offshore Are@verlap

Cohosalmonmay be exposed to explosives usldtingtraining and testingctivities withinthis portion
of the Study Aredhroughout the yearHowever, all proposed explosiviaining activitiesin the
Offshore Areavould occur beyond 50 NM from shore and would not overlap areas wtme salmon
are presenti(e., along the continental shglfThe only potential focohosalmon to be exposed to
underwater detonations would be duringine CountermeasurandNeutralization Testingctivities
conducted beyond 3 NM in the southern portion of the Quinault Range Site and beyond autvof
the Quinault Range Site df¥ashington and Oregofsee Sectiord.3.6[Explosivelfor details) This
testing activiy involves the use of explosives in bin E4 (38I6. NEW).

Subadult and adult coho, which are surfam#ented, could potentially be exposed to explosives
detonated in the uppeportion of thewater column As mentioned, modtline Countermeasure and
Neutralization Testingctivitiesoccurbeyond12 NM from the nearest shoreline, reducing the likelihood
of impacting habitat€loser to shoravhere coho are most abundanto be affected by explosivesyho
salmon would have to be docated 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 oMine Countermeasure and Neutralization Testaugivities, and the low
amount of ordnance proposed each year.

Explosives Response Analysis

In the eventcohosalmon are cdocated with explosive activities in these described areas, individuals
located within the estimated range to effediseeSectiond.4.3[Range to Effects for Explosijjesay
experience TTS, injury or mortaliggxplosive activities are generally dispersed in space and time,
potentially reducing the likelihood that explosions wouldaxxur with individuatohosalmon.

Although some individuals could be exposed to detonations throughout the water cotmhasalmon

FNB Y2NB tA1Ste (2 0SS SELRAaSR (2 RS2yl GAzya I

at depth.While salmonids are known to schaaluringtheir oceanicfeeding stae, Pacific salmon

typically travel in relatively low densities; thereforeis 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, unlessoho 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 disturbancégost 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 aféect th
fithess of any individual because similar habitat is likely to be available nddréyotential 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 poteetiatts from testing
activities. Overall, any physiological response or behavioral reactions that do occur are anticipated to be
brief (seconds to minutes) andinor.
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As summarized in Sectidn3.6(Explosivel the Navy will implement mitigation measures to reduce
potential effects. Specificalljhe Navy would limit the number of explosives used for Mine
Countermeasure and Neutralization Testing activiti@s E4 [>2.55 Ib. NEW]puring the months of
October through June. Since this timeframe includes months vid&AHisted coho salmon would be
expectedin the OffshoreArea, 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
decisionshowever, the populatior@ viability remains largely unchanged and is therefore at moderate
to-low risk of extinctionlIn contrast, the Central California ESU remairtsgitrisk; 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 &®iwersalmon have generally
improved, these gains are insufficient to revise the population's overall moderate risk viability status.
The Southern Oregon and Northern California ESékdot meet its recovery criteria anare currently
considered norviable and amoderaterisk of extinctionAll four ESAlisted 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 explosianing and testing activities are not
anticipated to result in appreciable reductions in overall reproduction, abundance, or distribution of this
species. Therefore, loAgrm consequences to ESidted cohosalmon are not expected.

Critical Habitat

Although this species has designated critical habitat, it does not oveithpghe 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 Canalmmerrun ESU of chum salmon is the only knda®AlistedchumESU to occur in the
Inland Waters. Shortly after enterimgarine waters, Hood Canal summen chum migrateout of

Puget Sound through the Strait of Juan de Fuca to the Pacific Ocean where they quickly migrate north
and westout of Hood Canal, through the Strait of Juan de Fuca towards the Pacific Ocean. During
migration, juveniles remain in shallow, nearshore waters along\heal Base KitsaBangor shoreline,
whereas returning adult fish could be presémtdeeper watersfarther from shore. Juvenigenter

Hood Canal between February and March, while adults return as early as Aaigdisiontinue to pass
through theareaduring October.Although chum salmon fromon-listed populations are present
seasonally in Crescent Harbor, the migratory behavior of juvenile Hood S€amaler-run chum makes
presence of this chum ESU at Crescent Hagktvemely unlikely.

The Hood Canalmmer-run and Columbia River ESU of chum salmon could occur in the Offshore Area
throughout the yearAs mentioned above, chum salmon from the Hood Canal surnamewould enter

the Offshore Area through the Strait of Juan de Fuca and quickly travel north and west towards the Gulf
of Alaskareturning along a similar patti\s such, individuals from this population would only overlap

the very northermost portion of the Offshore Areduringthe late-winter or earlyspringfor juveniles,

and mid to late-summer or fall timeframe for returning adultdiveniles fromthe Columbia River ESU

would be expected to occur in the Offshore Aredhe springas youngof-the-year fish.Juvenilesvould

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 theneater the Offshore Area in the mitb late-
summer or fall timeframe, during terminal migrations back to their natal systems.

During their northern migration through marine waters, the majority of juveailam salmoriravel

along the coast within a narrow 836 km band from shore (less than 20 NM), with fewer individuals
documented in deeper waters (as far as 55[&® NM from shore).Chumsalmon arealso 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 about60 m. Although juveniles could also occursanilardepths,

they are typically captured ishallower watergi.e.,the top 15 m of the water colunnOverall, chum

salmon are less abundant than either coho or Chinook salmon off the coast of Oregon and Washington.

Non-Explosive Impulsive Souscgverlap and Response Analysis

Chum salmon from the Hood Canal sumnrran and Columbia River ESUs are only anticipated to occur
in the northern portion of Offshore Area as they leave their natal streamaarthe Strait of Juan de

Fuca and the mouth of the Columbia Rivéepending on the populatigrto migrate north and west
towards the Gulf of Alaska. Furthermoraigrating juvenile and adutthum salmon typically remaion

the continental shelfDueto lack of geographic overlap with the stressoon-explosive impulsive

sources are not analyzed further

ExplosivesInland Waters Overlap

Hood Canatummerrun chum salmon could be exposed to sound and energy from explosives
associated wittMine Neutralization; Explosive Ordnance Disposal and Limpet Mine Neutralization
System training activitiei® the Inland Watergexplosives are not used during testiagtivities inthis
portion ofthe Study Area)These training activities involve the use of small explosives (bifsCED Ib.
NEW and E3>0.52.5 Ib. NEW]and wouldonly be usedit the Hood Canal and Crescent Harbor EOD
Training Range#&s mentioned above, Hood Casammerrun ESU chum salmon is not anticipated to
occur in Crescent Harbor, therefopetential effects would be limitetio Hood Canal.

Based on migration timing, juveniddium salmorcould be exposed to underwater detonatioimsHood
Canabgenerallybetween February and April, while returning adults could be exposed between August
and OctoberHowever migrating adults would onlgriefly pass througlhe area as there are no
spawning rivers in immediate proximity to the randebe affected by explosives, chum salmon would
have to be cdocated withan explosiorduring these specific times of the year when training activities
are conductedHowever the potential for exposure would be limitedud to the lowtotal number of

mine warfareactivitiesplannedat Hood Canahnd the low amount of ordnance proposéat useeach
year.

Explosive Offshore Area Overlap

The presence dflood Canal summeaun and Columbia Rivehum salmorESUsvithin the Offshore
Areais limited and highly season&lowever, 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 diting
Countermeasurend Neutralization Testingctivities conductedeyond 3 NM in theouthern portion

of the Quinault Range Sitendbeyond 12 NMsouth of the Quinault Range Site ®¥fashington and
Oregon(seeSectionl.3.6[Explosivelfor detailg. Thistesting activiy involvesthe use of explosives in
bin E4(>2.55 Ib. NEW)
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As mentioned above, Hood Canal summan chum salmorenter the Pacific Ocean via thestuary in

the spring and travel north througthe Offshore Aredoward the Gulf of AlaskaAdults in a terminal
migration, with a small remnant population arriving in rsidmmer and the majority d@Bring estuaries

in late fall, spawning from November through Janudtyus,individuals from this population would not
occur in areas wherb®line Countermeasure and Neutralization Testing activaiesconducted.
Columbia Rivechumsalmon,however, would enter and exit the Offshore Area near the mouth of the
Columbia River, moving througineas whereMine Countermeasure and Neutralization Testaugvities
could occur Based on migration timing, juveni@lumbia Rivechum 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 mislimmer returnsConsequently, exposure would only occur if salmon
were colocated with a detonation durinthesespecific windows. Given distinct seasonality, the low
frequency of Mine Counteneasureand 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 ¢ocated with explosive activities in these described areas, individuals
located within the estimated range to effediseeSectiond.4.3[Range to Effects for Explosijjesiay
experience TTS, injury or mortaligxplosive activities are generally dispersed in space and time,
potentially reducing the likelihood that explosions wouldamzur 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 repeditexposure would not affect the overall fithess of

an individual.

For fish exposed to these activities, the effects are primarily localized and diminish with distance,
typically resulting in only brief disturbancégost 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 aféect th
fithess of any individual because similar habitat is likely to be available nddréyotential 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 poteetiatts from testing
activities. Overall, any physiological response or behavioral reactions that do occur are anticipated to be
brief (seconds to minutes) andinor.

As summarized in Sectidn3.6(Explosivel the Navy will implement mitigation measures to reduce
potential effects. Specificallpt the Hood Canal EOD Training Range, explosives in bin E2.6-h5

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 EO (<0.1 Ib.
NEW) will be used instea@lhe 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 seasofpavenile and adultmigrationof chum salmon from the Hood

Canal summerun ESU, this measure wouddvoidpotential exposure of migrating juvenile aadult

Chinook salmon to explosives in the Inland Waters.

In the Offshore Areahe Navy would limit the number of explosives used for Mine Countermeasure and
Neutralization Testing activitiebif E4 [>2.55 Ib. NEW]Huring the months of October through June.
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Since this timeframe includes months wheimumsalmonfrom the Columbia River EStduld be

expected in the Offshorérea, this measure would likely reduce the probability of injury or mortality to
individuals from these populationslthough the Hood Canalimmerrun chum salmorESthas 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 extincidditionally, 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 extind@iwoih.
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 dgixplosive training and testing activities
are not anticipated to result in appreciable reductions in overall reproduction, abundance, or
distribution of this species. Therefore, loteyrm consequences to ESidted chum salmon are not
expected.

Critical Habitat

Designated critical habitat for the Columbia River chum salE®dioes not overlap spatially with the
Study Area and therefore will not be analyzed further.

Critical habitat for theHood Canal summeaun chum salmon ESéthcompasses thousands of miles of
stream channels and marine environmeng®rtions 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 theBiological Resources Background InformationATltRough some training and testing
locations are excluded from designated habitat, they may be discussed below to ensure proper
examination of potential effects from noigwoducing stressors beyond the boundary of any exempt
security zones or installati@nSound 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 touod Canal summeun chum salmon ESUhe first four

(freshwater spawning sites, freshwater rearing sites, freshwater migration corridors, and estuarine
areas) do not overlap the Study Area and aredistussedurther. 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 areagl) 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 vegetatiga,riacks and boulders, and side
channels. Potential effects from acoustic amglosivestressors on each of the four components are
discussed below.

PCE component 1: Nearshore marine ardese 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 thBroposed Actiosection for details). Furthermorspund and energy from

4-23



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

weapons and explosiongould be short in duration (seconds). As such, there is no plausible way for
these acoustic substressors to obstrpetssage of migratinghum salmon.

PCE component 2: Nearshore marine aregish 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, notpeoducing stressors would not affect this component.

PCE component 3: Nearshore marine aramish 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 weapandd not injure or Kill fish or invertebrate
forage species. Furthermore, these acoustic substressersonsideredransient, temporary, and brief,
with very few activities that involve weapons firing (blanks only) and explosives in the Inland Waters
(see theProposed Actiosection for details). Thus, these acoustic stressors wooldeduce the

amount of availablg@reywithin the habitat. Any behavioral effects would be shtatm 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 trainaivities would use a small number of low NEW charges
during Mine Neutralizatioq Explosive Ordnance Disposal (bin E3 [20568lb. NEW]) and Limpet Mine
Neutralization System (bin EO [<0.1 Ib. NEW)]) training activitlest 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 e in thelnland WatersVarious experiments suggest high survivability rates for
invertebrates, including crustaceans, near small exploivmwvever, these small explosives may injure

or kill forage fish.

Although critical habitat is designated in Hood Canal, the Hood Canalaiihg Rangis located

within a Navy security zone (i.e., Naval Base Kitsap Bangor) and is exempt from desiBaagoon

the distance from the EOD Training Range to the northern installation boundary, and the estimated
range to effects for fishedess thar26 m andess thar250 m for explosive b&EO k0.1 Ib. NEW&nd

E3 p0.52.5 Ib. NEW], respectivglysound 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 woxihibé& behavioral
avoidance at this distance (i.e., would not be removed from the habitat).

There is no critical habitdor the Hood Canal summeaun chum salmon ESbcated within or near the
Crescent Harbor EOD Training Rafdmis, 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 (Acoustand NonAcoustic Effects Supporting Informatjoof 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 Atearshoremarine areag; 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 habitadesignated for theHood Canal summenun chum salmon ESbcated within

or near theCrescent Harbor EOD Training Ramyee 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 Laksockeye salmon EQlnd Snake Rivesockeye salmo&SU do not occur in the Inland
Waters. However, both ESUdscurrencean the Offshore Areés limited andhighly seasonalSpecifically,
juvenilesockeye salmoifrom the Ozette Lak&SUnmigrate through the Offshore Area from March to
June, and those from the Snake River ESU from May tadume. Both populations would then quickly
move beyond the Study Area as they migrate north and west towards Gulf of Alaska. Adult sockeye
salmon, afterspending about two years at sea, then return to northern Washington coastal waters as
they move towards their natal systems. Seasangjrationsof adult Lake Ozette sockeye would be
limited from April through mieAugust, while adults from the Snake River ESU wuwiddate from mid-
June to midJuly.

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 fdartde 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,
sockey are less abundant than either coho or Chinook salmon off the coast of Oregon and Washington.

NonExplosive Impulsive Souscgverlap and Response Analysis

Sockeye salmon from the Lake Ozette and Snake River ESUs are only anticipated to occur in the northern
portion ofthe Offshore Area as they leave their natal streams (near Lake Ozette in northern
Washingtonand at the mouth of the Columbia River) to migrate north and west towards the Gulf of
Alaska. Furthermore, juvenile and adstickeyesalmon typicallynigrate along the continental shelf

Dueto lack of geographic overlap with the stressoon-explosive impulsive soursare not analyzed

further.

ExplosivesInland Waters Overlap

TheOzetteLakesockeye salmon ESd Snake Rivesockeye salmo&SU would not occur in the Inland
Waterswhere explosives aresed and thereforavould not beaffected byexplosive trainingctivitiesin
this portion of the Study Area

Explosive Offshore Area Overlap

ESAlisted 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 wisarekeye 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 duriniyline Countermeasureand NeutralizationTestingactivitiesconducted
beyond 3 NM in the southern portion of the Quinault Range Sitebemydnd 12 NMsouth of the
Quinault Range Site off Washington and OrefgmeSectionl.3.6[Explosivelfor details).Thistesting
activity involvesthe use of explosives tin E4 (>2.% Ib. 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 Athskefore, individuals from
this population would not occur in areas whdvine Countermeasure and Neutralization Testing
activitiesare conducted. Sockeye salmon from the Sriakesr ESUhowever, would enter and exit the
Offshore Area near the mouth of the Columbia River and travel nortiving through areas where
Mine Countermeasure and Neutralization Testawgivities could occur

Based on migration timing, oumigrating juvenile and returning adult sockeye salmon from thak&n
River ESU would only be present in the Offshore Area from May thmoidiuly. To be affected by
explosives, sockeye salmon would have to béocated with an explosion during these specific times of
the year when testing activities are conducted. Howeveeg, potential for exposure would be limited

due to the low total number oMine Countermeasure and Neutralization Testaogvities and the low
amount of ordnance proposegiach yearFurthermore, the Navyould implement seasonal mitigatien
limiting this testing activityto a single eventnot to exceed the use of 23 explosiofrem October 1
through June 30minimizing potential effects tuvenilesockeyeas they leave their natal streanislay

to mid-July) andsome adult sockeyduring theirreturn migration(mid-June to midJuly).

Explosives Response Analysis

In the eventsockeyesalmon are cdocated with explosive activities in these described areas, individuals
located within the estimated range to effediseeSectiond.4.3[Range to Effects for Explosij)esay
experience TTS, injury or mortaliggxplosive activities are generally dispersed in space and time,
potentially reducing the likelihood that explosions wouldaxxur with individual sockeye salmon.
Although some individuals could be exposed to detonations throughout the water column, sockeye
alftyz2y IINB Y2NB tA1Ste (2 0SS SELRaSR (2 RSG2yIl GA2)
explosives used at deptBuring their oceanic feeding stage Pacific salmon typically travel in relatively
low densities; thereforegit is unlikely thatarge groups of individualgould besimultaneoushaffected

by a single detonatiorAlthough 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 ofeateg 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 disturbancégost reactions, even to multiple detonations, would result

in brief startle responses @n some cases, immediate/oidance of the area where the detonation
occurred.However, @en temporary displacement from important habitats is not expected to affect the
fithess of any individual because similar habitat is likely to be available nddréyotential 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 poteetiatts from testing
activities. Overall, any physiological response or behavioral reactions that do occur are anticipated to be
brief (seconds to minutes) andinor.
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In the Offshore Areahe Navy would limit the number of explosives used for Mine Countermeasure and
Neutralization Testing activitiebif E4 [>2.55 Ib. NEW]) during the months of October through June.
Since this timeframe includes months when migratiolyllt sockeye salmon from the Lake Ozette ESU
andjuvenile sockeye salmon from the Ozette Lake and Snake Rivené8ld be expected in the

Offshore Area, this measure would likely reduce the probability of injury or mortality to individuals from
these populations.

Currently there i10 evidence to suggest a change in the biological risk catelpspite the apparent
slight increases in Ozette Lake sockeye abundafmazefore, this ESUst A | St & | 40-KAAKRSNI G S
risk of extinction AlthoughhatcheryrearedSnake River sockeye salmoay help reducémmediate

risks to the low population levelsaturally produced sockeye aextremely low indicating aroverall
decline in total numbers. As suchgetconclusion for tis ESU remains unchanged and the extinction risk
category remains higlBoth ESU®f sockeyesalmon face numerous anthropogenic challenges (e.g.,
nearshore terrestriabperations such as agriculture constructionthat result in adverse modification

of habitat,predation and changing ocean conditignslowever, 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. Thereforetelong
consequences to ESsted sockeyesalmon 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

ThePuget Sound®P$ Upper Columbia River DPS, Middle Columbia River DPS, Lower Columbia River
DPS, Upper Willamette River DPS, Snake River BasiNn@®#8rn CalifornidDP$ California Central
ValleyDPS$ Central California CoaBP$ SouthCentral California CoaBtP$and Southern California

DPS of steelhead could occupiortions ofthe Offshore Aredahroughout the year depending on various
population migration timingSecifically, teelhead from the Puget Sound DPS are the only ones
expected in the Inland Waters, withinimaloverlapin the Offshore Area south of Cape Flattery
Although gveral of the southern populatior(.g., the California population®ave their natal streams
andenter the Pacific Oceasouth of theStudy Areaand likely remain in thavatersoff of California,

some individualérom these populationsnay stillmigrate north along thevest coastto feedasfar

north assoutheastAlaska

Althoughadult steelhead may occur farther offshofgreater thans50 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 shetb distances of 3255 km(17-30 NM) from shoreduring migration from their
natal streamsAdult and juvenilesteelheadare strongly surface oriented and generally occur within the
top 10 m of the water column.

NonExplosivelmpulsive SourceOverlap and Response Analysis

The Puget Sound DPS of steelheadild only occuin the InlandWatersand a very small portion of the
Offshore Area near the Strait of Juan de Fuca. Additigrsatiglhead fronthe Upper Columbia River,
Middle Columbia River, Lower Columbia River, Upper Willamette River, and Snake River Basin DPSs
would only be present in the Offshore Arearth of the Columbia River outl@indare not known to
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travel south of thar natal rivers. Therefore, steelhead from these DR&8sld not be presenbeyond50
NM off the coast of Oregon and Califorivicthe action area where negxplosive impulsive sources will
be used andvould not be affected ly nonexplosive impulsive sourceSubsequently, only the Northern
California DPS, California Central Valley DPS, Central California Coast DRGgr8mltBalifornia Coast
DPS, and Southern California DPS of steelhead are anticipated to cerdap/here nonexplosive
impulsive sourcewould be usedduring migrations through the Offshore Area

As summarized iBection 1.3.2(Non-Explosive Impulsive Souj)¢cealculated 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 nahticipated. Exposures toon-explosive impulsive soursavould be

highly dependent on the coccurrence of steelhead during the limited timeframen-explosive

impulsive source are used, which is further limited for some of the DPSs describechheheir

migration over the continental shelf would be temporary and localized

If exposures occur, steelhead may exhdifects 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 soummisd.

Masking effects are unlikely from singlen-explosive impulsive sourqrilses 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 couw temporarily limit the distance over which fishes can communicate or detect important
signals. Overallheseeffects describedvould be minor.

ExplosivesInland Waters Overlap

Steelhead from the Puget Sound DPS could be exposed to sound and energy from explosives associated
with Mine Neutralizationg Explosive Ordnance Disposal and Limpet Mine Neutralization System training
activitiesin the Inland Watergexplosives are not used during testing activities in this portion of the

Study Area)These training activities involve the use of small explosives (in bins EO [<0.1 Ib. NEW] and E3
[>0.52.5 Ib. 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
Subsequentlyadult and juvenilesteelhead wilpassby the Hood Canal EODraining Rangerhen
traveling toand from tteir natal streamsThese movement patterns are seasomdth the highest
densitiesfrom March through June when maturing juvenilesgin to head out to oceanic waters to
rear.

Althoughthere are no known natal streams in Crescent Harb@mall number of juvenile steelhead
have been detected ithe areaduringcoastal surveydt has been noted that thbeach seine method of
surveying along the Crescent Harbor caasist likely missesteelhead that are migrating in deeper
water. Because Crescent Harbor neighbors SkagitiB&ypossible thatnigratingsteelheadfrom the
Skagit river systerould occupyCregent Harbor for a short periods they make their watpwards
oceanicwaters The seaward migration of juvenigeelheadn the Puget Soungdrimarily occursfrom
March through JuneAny overlapwith explosiveactivities wouldmost likelybe limited toa small
numberof individuak over thisperiodthat are occupying Crescent Harbor during their westward
migration period Overall, the potential for exposureo the Puget Sound DPS of steelhead from
explosivesvould be limited due to thesmallnumber ofexplosiveactivitiesand ordnance proposed for
use each year, and tHew abundance of individuals that may pass throtigdn EODTraining Ranges
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Furthermore,assummarized in Sectioh.3.6(Explosivel the Navy andhe USC®vill implement

mitigations to further reduce the potential impacts to Ei&#ed fishes from explosive training activities

in the Puget Sound and Strait of Juan de Fuca Mitigation Area. Specifically, at the Hood Canal EOD
Training Rangeexplosives in bin E3 (>2% Ib. NEW) will not be used during February, March, and

April and will instead be replaced with bin EO (<0.1 Ib. NEW). Additionally, explosives in bin 3%(>0.5
Ib. NEW) will be avoided to the maximum extent practical during August, September, and October, and
bin EO (<0.1 Ib. NEW) will be used instead unless mission requirements necessitate otherwise. The use of
explosives in bin EO (<0.1 Ib. NEW) would téswdmaller total areas of effect (i.e., smaller range to

effects compared to explosives in bin E3 [>2.5 Ib. NEW]) during these specific times of year, further
reducing the potential likelihood of impacts steelhead Additionally, the 1,000 m standoff of the

Crescent Harbor EOD Training Range from shore would avoid potential juveniles in nearshore habitats.

Explosive- Offshore Area Overlap

As discussed iSectionl.3.6(Explosives most explosive activities are conducted beyond 50 NM from
shore. Becauséne 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 Fodaviduals from this population

would not overlap areas where explosives are used in this portion adDffehoreArea While

populations of steelhead originating from systems north of San Francisco Bay have been detected as far
north as the Gulf of Alask®urgner et al., 1992}t is likely that many adult steelhead from the two
southernmost populations (i.e., the Sou@entral California Coast and the Southern California DPS)
remain in marine waters off California, relatively close to their natal streams waiting for natahgstu
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 albther ESAlisted populationcould be exposetb explosive munitionsised beyond
50 NM from shore during migrations in open ocean environments off the Washigibi®regorcoast
to rear and forageExplosive activities are generally dispersed in space and time, potentially reducing
the likelihood that explosions would amcur with individual steelhead. Furthermotarge detonations
(greater thanbin E5 [>510 Ib. NEW]Jare used much less often thaaxplosives fronsmallerbins They
occur fewer tharl0 times per yeain this portion of the Study Aresyhich limitsthe potential for
migrating steelhead to overlap large areas of eff§hile smaller detonations occur moifeequently,
they result incorresponding 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 Neutralizatidrestingactivities (see Sectioh.3.6[Explosiveffor details). This
testing activity involves the use of explosivesim E4 (>2.% |b. NEW)However, the potential for
exposure would be limited due to the low total numberMine Countermeasure and Neutralization
Testingactivities and the low amount of ordnance proposed each year.

Explosives Response Analysis

In the eventsteelheadare colocated with explosive activities in these described areas, individuals
located within the estimated range to effediseeSectiond.4.3[Range to Effects for Explosij)esay
experience TTS, injury or mortaliggxplosive activities are generally dispersed in space and time,
potentially reducing the likelihood that explosions wouldamxur with individual steelheadlthough

some ESAisted steelhead may be exposed to detonations throughout the water column, they are more
fA1Ste (2 0S5 SELRaSR Although Ndlikgly thedd idithe PossibHity tBalNId & & dzNJIF |
repeated exposures could occur during successive detonations that are close in proximity to one
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another. However, unlessteelheadare 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 disturbancédost 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 aféect th
fithess of any individual because similar habitat is likely to be available nddréyotential 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 celocated with an explosive event, limiting the potential number of fish affected, depending
on their proximity to the sourcedverall, any physiological response or behavioral reactions that do
occur are anticipated to be brief (seconds to minutes) aridor.

As summarized in Sectidn3.6(Explosivel the Navy will implement mitigation measures to reduce
potential effects. Specifically, at the Hood Canal EOD Training Range, explosives in binrZE3 I:0.5

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 EO (<0.1 Ib.
NEW) will be used instead. The use of smalitonations 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 coincidpartiallywith seasonal migration afteelhead in the Puget Sound DE8s

measure wouldimit potential exposure of migratingteelheado explosives in the Inland Waters.

In the Offshore Areahe Navy would limit the number of explosives used for Mine Countermeasure and
Neutralization Testing activitiebif E4 [>2.55 Ib. NEW]) during the months of October through June.
Since this timeframe includes months when migrasogne ESAisted DPSwould 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 steelhe®P Ssthe majority are reported tte displaying some level of

declining viability The only stocks of steelhead thate displaying increasing trends are the Puget Sound
DPScertainmajor population groupsf Lower Columbia River DPS, d@he Middle Columbia RivédPS

Seven of the steelhead stocks are labele® & A y Bodérate rigk of extinctionthe Upper
2AfEFYSOGS wAOSNO-KBAIFKA ANRK &1 X YRKRS NI LIISS NICenrdl dzY o A |

4

I TEATF2NYAL /2Fad 5t{ FNB i &KAIKEKANDKGIhIBKEYR G KS

Upper Columbia River and Central California Coast stocks are condialé@edthigh risk of extinction

Most of thethreats to these stocksccur outside the NWTT Study Aiieahe coastal rivers and
estuarieswhere theyprimarily spawrand spend 13 years rearingSomeof the main threats include,
migration barriers, habitat loss and modification, modified or reduced flow regimsefficient dam
passagepoaching, and incidentédlarvest The number of individuals that may be affected in the NWTT
StudyArea during explosive training and testing activities likelylow and are not anticipated to result

in appreciable reductions in overall reproduction, abundance, or distribution of this species. Therefore,
longterm consequences to ESiated 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/Gegia Basin DPS Bbcaccidrockfishs found onlyin the InlandWaters The
location and depth at whichocaccio occur varies based on life stage. dlaand earlystage juveniles
are pelagg, occurringat varying depths in the water column often associated with floating marine
vegetation Thenafter 1-2 yearshey migrateto nearshore cobble and rocky habitats, preferably with
kelp presentFully grown adultshen move offshore taleeperwater, typicallybetween 40 and 250 m,
although they are also known to make occasional movements into the upper water column

Historical data and current fishegesureysindicate thatbocaccio pimarily occutin Plget Sound,

specifically the Tacoma Narrows and around Apple Tree Cheee have been very few recordings of
bocaccio irHoodCanalandnone 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 imthediate vicinity of

Crescent HarborFurthermore the Washington Department of Fish and Wildlife concluded after surveys

in 20142015 that Crescent Harbor is unlikely to support adult bocaccio or their preferred habitats.
Bocaccialo not occur in theOffshore Area orin Southeast Alaska

NonExplosive Impulsive Souscgverlap and Response Analysis

Bocacciavould not occur in thedffshore AreaDue to lack of geographic overlap with the stressor,-non
explosive impulsive sources are not analyzed further.

ExplosivesInland Waterverlap

Bocacciacould be exposed to sound and energy from explosives associatetraiiting activitiesin the
InlandWaters Mine Neutralizatiorng Explosive Ordnance Disposal and Limpet Mine Neutralization
System training activitiethat involve the use of explosives mlag conductedn areas wherdocaccio
couldoccur. Specifically, these training activities involve the use of small expl@sin&3[>0.52.5 Ib.
NEW] or beloywand wouldtake placeat the Hood Canal and Crescent Harbor H&dining Range

Severalfish surveys have been conducted in the vicinityre#se designated EODraining Rangedhere

have been no bocaccio detections recordadd limited rockfish habitatvasidentified at either
location.Althoughboth training rangesppear tohavesomesuitable habitat fobocaccia(i.e., rocky
substrate) their presencen theseareas is expected to beextremelyrare. Furthermore, dte-stage

juveniles and adults are known ehabitdeep offshorewaters(greater thandOm), beyond theareas
whereexplosive activies aretypicallyconducted (i.e., in shallower portions of Hood Canal and Crescent
Harbor) Based on their life histories, larvae and pelagic juveniles have the higbtesttial to overlap

areas where underwater detonations occur as they may be present throughout the water column and in
nearshore habitatsOverall, 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 eachhgear.
summarized in Sectioh.3.6(Explosivel the Navy andhe USC@®vill implement mitigations to further
reduce the potential impacts to Edisted fishes from explosive training activities in the Puget Sound
and Strait of Juan de Fuca Mitigation Area. Specifically, at the Hood Canéf&aiy Range

explosives in bin E3 (>625 Ib. NEW) will not be used during February, March, and April and will
instead be replaced with bin EO (<0.1 Ib. NEW). Additionally, explosives in bin E3.5508.9NEW) will

be avoided to the maximum extent practical during August, September, and October, and bin EO (<0.1
Ib. NEW) will be used instead unless mission requiremamr@ecessitatedtherwise. The use of
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explosives in bin EO (<0.1 Ib. NEW) would result in smaller total areas of effect (i.e., smaller range to
effects compared to explosives in bin E3 [>2.5 Ib. NEW]) during these specific times of year, further
reducing the potential likelihood of impacts to bocacd@dditionally, the 1,000 m standoff of the
Crescent HarboEOD Training Range from shore would avoid potettiaffectjuveniles in nearshore
habitats.

Explosives Offshore Water®verlap

Bocaccio would not occur in the Offshore Area whexplosivesare used and therefore would not be
affected by these activities.

Explosives Response Analysis

In the eventbocaccd are celocated with explosive activities in these described araadividuals

located within the estimated range to effects (s&tion4.4.3 may experience TTS, injury or mortality.
Considering theize of the training ranges, theolated and infrequent naturef explosive events
proposed annually, and thew number of bocaccidetectionsnear the designated EOD¥aining

Rangs, only a small proportion of the populatiacouldbe exposedExplosive activities are generally
dispersed in space and time, potentially reducing the likelihood that explosions wowlccoo with
individualbocaccio Although unlikely, there is the possibility that repeated exposures could occur
during successive detonations that are close in proximity to one another. However, hotesxicare
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 disturbancédost 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 aféect th
fithess of any individual because similar habitat is likely to be available nddréyotential 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 Sectidn3.6(Explosivel the Navywill implement mitigation measures to reduce

potential effects. Specifically, at the Hood Canal EOD Training Range, explosives in birnZE3 I(»:0.5

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 EO (<0.1 Ib.
NEW) will be used instead. The use of smalétonations during this timeframe would reduce the
corresponding affected area compared to other times of the year when larger charges could bAsised.
bocaccio may be present throughout the year, this measure dioultpotential exposures if yelloweye
rockfish are cdocated with explosive activities during this portion of the ydarthermore,

Additionally, the 1,000 m standoff of the Crescent Harbor EOD Training Range from shore would avoid
potentialimpactsto juveniles in nearshore habitats.

There is currently insufficiersightingdata to determine longerm trends inbocaccigoopulations
therefore no population status change has beprade,and they are still considereghdangeredunder
the ESABased oravailable data frommesearch surveysecreational fisheriesand scuba divers, the
populationgrowth rate of bocaccits estimated tdoe decreasingy roughlythree to four percentper
year.The current decline is believed to fflem overfishing incidental bycatchdredging and the
coastaldevelopment obocaccio habitatddowever, he 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;tkmg consequences to
ESAlistedbocaccicare not expected.

Critical habitat

Designated critical habitat for bocacaextendsacross the majority of the NWTilandWaters

Specifically, bcaccio designated critical habitat includes 1,529 &fmearshore habitat for juveniles
(highwater line to 30 meters depth) and 1,072.5 %af adult deepwater habitat (depthgreater than

30 m with substrates that provide adequate shelter and protect{@9) FR 680417 map of critical

habitat, including DOW areas excluded or exempted for designation, can be foundBrotbgical

Resources Background Information ARhough some training and testing locations are excluded from
designated habitat, they may be discussed below to ensure proper examination of potential effects from
noiseproducing stressors beyond the boundary of any exempt security zones or instal&mmd or

energy from sonars, vessels, aircraft, weapons, and explosives used during training and testing activities
could overlap designated critical habitat within the Inland Watbslsn-explosive impulsive sources

would not be used in this portion of the Study Area and therefore are not discussed further.

There are threghysical 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 levaf dissolved oxygen to support growth,
survival, reproduction, and feeding opportunities; and (3 [adults only]) the type and amount of structure
and rugosityfroughness or texturejhat supports feeding opportunities and predator avoidaiié@ 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 aduRstential effects from acoustic and
explosivestressors on eacRBFare discussed below.

Physical or biological feature 1: quantity, quality, and availability of prey species [e.g., other rockfish,
sablefish, anchovies, lantern fish, and sqii@ FR 6802)] 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 weapandd not injure or Kill fish or invertebrate
forage species. Furthermore, these acoustic substressersonsideredransient, temporary, and brief,
with very few activities that involve weapons firing (blanks only) and explosives in the Inland Waters
(see theProposed Actiosection for details). Thus, these acoustic stressors wooldeduce the

amount of availablg@reywithin the habitat. Any behavioral effects would be shtatm 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 trainingiaties would use a small number of low NEW charges
during Mine Neutralizatiom Explosive Ordnance Disposal (bin E3 [[2056b. NEW]) and Limpet Mine
Neutralization System (bin EO [<0.1 Ib. 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.qg., fishes with swim bladders), particularly for small detonations like those
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proposed for use in thénland WatersVarious experiments suggest high survivability rates for
invertebrates near small explosiv&sHowever, these small explosives may injure or kill forage fish.

Although critical habitat is designated in Hood Canal, the Hood Canaltaiihg Rangis located

within a Navy security zone (i.e., Naval Base Kitsap Bangor) and is exempt from desiBaggoon

the distance from the EOD Training Range to the northern installation boundary, and the estimated
range to effects for fishedess tharR6 m andess thar250 m for explosive b8EO k0.1 |b. NEW&nd

E3 p0.52.5 Ib. NEW], respectivglysound 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 woxihibé behavioral
avoidance at this distance (i.e., would not be removed from the habitat).

The Crescent Harbor EQIaining Range is alexempt from designatedritical habitat.However, it is
adjacent to areas that are designatekhus, 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 mediantoaage

effect for explosive bins EQ@.1 Ib. NEWand E3%0.52.5 Ib. NEWareless tharb0 m andess than

270 m respectivelyactivities at this location would not affect nearshotesg thar30 m) juvenile

habitat, andthe potential affected area withimleepwater adult habitatvould be small relative to the

total area of critical habitat defined fdrocacciolf forage species are removed (i.e., killed), it is likely
similar fishes and invertebrates from nearby would repopulate the dfeeage species at greater
distances may respond behaviorally, including kstaftle responses gin 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 foodAmgb.
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, noipeoducing stressors would not affect this component.

Physical or biological feature 3 [adults only]: the type and amount of structureugiogity thatsupports
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 Ranlgebe 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 (Acoustand NonAcoustic Effects Supporting Informatjoof 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 nonrexplosive impulsive sources.

The Puget Sound/Gegia Basin DPS of Yelloweye Rocldalid occuiin the InlandWaters.Like

bocaccio, thdocation and depth at which yelloweyeckfishoccurvaries based on life stage. Larval
yelloweyeare pelagic and occur within the surface watgrd¥oth openwater andnearshore habitats.
Juvenilesand adultsmove offshore into deeper water beyor8) m They prefer rocky habitathat

offer protection among theobbled substratdut could still be present throughout the water column
Consistent srvey data indicates that yelloweyeckfishprimarily occur inCanadian watersVithin U.S.
waters, the greatestabundarce occursaroundthe San Juan Islandaith limited presence throughout
Puget Sound propeiThe deeper waters withirlood Canaare also acommon location whergelloweye
rockfishhave been detectedwith abundance surveys indicating that twice as many yelloweye rockfish
occur in Hood Canal relative to Puget Sound proper.

NonExplosive Impulsive SouseeOverlap and Response Analysis

ThePuget Sound/Georgia Basin D#* S elloweyerockfish would not occur in the Offshore Ar&aue to
lack of geographic overlap with the stressor, rexplosive impulsive sources are not analyzed further

ExplosivesInland Waterverlap

Yelloweyeockishfrom the Puget Sound/Georgia Basin @B&d be exposed to sound and energy
from explosives associated wittaining activitiesin the InlandWaters Mine Neutralizatiorg Explosive
Ordnance Disposal and Limpet Mine Neutralization System training actthigéiemvolve the use of
explosives may occur in areas where yelloweye rockfish occur. Specifically, these training activities
involve the use of small explosivdsn(E3[>0.52.5 Ib. NEW] or belojvand would take place at the
Hood Canal and Crescent Harbor EX®&ining Range

Survey and fishery data indicate that there is a consistent yellow@gldishpopulation that lives in
Hood Canahearwhere explosive training activities ocgtinough abundances are likely low compared
to other portions of their range (i.ein Canadian waters and in the Strait of Juan de FiYepweye
rockfishhabitat preference suggests that they occupy deeper water tlihare mostexplosive activity

is conducted in Hood Canal. Yellowegekfishare not expected to be present in Crescent Harbor due
to lack of detection®r suitable habitat identifiedluring survey effortsBased on their life histories,
yelloweye rockfisharvee have the highest potential to overlap areas where underwater detonations
occuras they may be present throughout the water coluamd nearshore habitats.

Explosives Offshore Water©verlap

The Puget Sound/Georgia Basin DPgeatibweyeRockfishis not presenin the Offshore Area where
explosives are used and therefore would notdffected by these activities.

Explosives Response Analysis

In the event yelloweye rockfish are-tmcated with explosive activities in these described areas,
individuals located within the estimated range to effe(dseSection4.4.3[Range to Effects for
Explosive may experience TTS, injury or mortaliBonsidering the size of the training ranges, the
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isolated and infrequent naturef explosive events proposed annually, and the &wndanceof
yelloweyerockfishnear theHood CanatEODTraining Ranganly a small proportion of the population

could be exposed=xplosive activities are generally dispersed in space and time, potentially reducing the
likelihood that explosions would eaccur with individualelloweyerockfish Although unlikely, there is

the possibility that repeated exposures could occur during successive detonations that are close in
proximity to one another. However, unlegslloweyerockfishare close enough to be seriously injured

or killed, the effect of a repeated exposure would not affect the overall fithess of an individual.

For fish exposed to these activities, the effects are primarily localized and diminish with distance,
typically resulting in only brief disturbancédost 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 aféect th
fitness of any individual because similar habitat is likely to be available n&dréyotential for masking
from single or multiple detonations would be low due to the brief duration of an individual detonation.
Yelloweyeockfishare not known to be transient or make long migratory trips as they often stay
between nearshore and deepvater environments in the Inland Waters. Overall, any physiological
response or behavioral reactions that do occur are anticipated to be infrequeet,(seconds to

minutes), andminor.

As summarized in Sectidn3.6(Explosivel the Navywill implement mitigation measures to reduce

potential effects. Specifically, at the Hood Canal EOD Training Range, explosives in binZE3 i(»0.5

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 EO (<0.1 Ib.
NEW) will be used instead. The use of smalitonations during this timeframe would reduce the
corresponding affected area compared to other times of the year when larger charges could be used. As
yelloweye rockfisimay bepresent throughout the yeathis measurecould limit potential exposures if
yelloweye rockfish are elmcated withexplosive activities during this portion of the yeAdditionally,

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 letggm trends inPuget Sound/Georgia DPS
YelloweyeRockfish, therefore no population status change has been made, and they are still considered
endangeredunder the ESA. Based on available data from research surveys, recreational fisheries, and
scuba diversrround thelnland Waters of Washingtothe population growth rate ofelloweyerockfish

is estimated to be decreasing byminimum of3 to 4 percent per yeamlthough it is suspected th#te
negativegrowth rate ofthis rockfish species &sen lower The current decline is believed to be from
overfishing, incidental bycatch, dredging, and the coastal developmeydliofveyerockfishhabitat.
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, lotgym consequences to Edistedyelloweyerockfish are not
expected.

CriticalHabitat

Designated critical habitaor the Puget Sound/Georgia Basin DPS of Yelloweye Rackfirehinland
Waters includes 1,072.5 Krof deepwater habitat (depthgreater than30 m) with substrates that
provide adequate shelter and protectidi9 FR 68041)nlike bocaccio, yelloweye rockfish do not have
designated nearshore critical habit#t.map of critical habitat, including DOW areas excluded or
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exempted for designation, can be found in BBmlogical 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 smiséucing stressors
beyond the boundary of any exempt security zones or installati®aund or energy from sonars,
vessels, aircraft, weapons, and explosives used during training and testing activities could overlap
designated critical habitat within the Inland Watekon-explosive impulsive sources would not be used
in this portion of the Study Area and therefore are not discussed further.

There are threghysical or biological features (PBFs) essential to the conservation of yellovokfish

(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 pprtunities; and (3) the type and amount of structure and rugosity
[roughness or texturefhat supports feeding opportunities and predator avoidarié® FR 68041)

Potential effects from acoustic arekplosivestressors 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 weapangd not injure or Kill fish or invertebrate
forage species. Furthermore, these acoustic substress@rsonsideredransient, temporary, and brief,
with very few activities that involve weapons firing (blanks only) and explosives in the Inland Waters
(see theProposed Actiosection for details). Thus, these acoustic stressors wooldeduce the

amount of availablgreywithin the habitat. Any behavioral effects would be shtatm 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 trainingiaties would use a small number of low NEW charges
during Mine Neutralizatiom Explosive Ordnance Disposal (bin E3 [[2056b. NEW]) and Limpet Mine
Neutralization System (bin EO [<0.1 Ib. 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.qg., fishes with swim bladders), particularly for small detonations like those
proposed for use in théinland WatersVarious experiments suggest high survivability rates for
invertebrates including crustaceansiear small explosivés However, these small explosives may

injure or kill forage fish.

Although critical habitat is designated in Hood Canal, the Hood Canal&dihg Rangis 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 fishesdgss thar6 m andess thar250 m for explosive bsEO k0.1 Ib. NEW&nd

E3 p0.52.5 Ib. NEW], respectivglysound 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 (Acoustand NonAcoustic Effects Supporting Informatjoof 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 designatedritical habitatfor yelloweyerockfishislocatedover 1,500 m from th€rescent
Harbor EOD Training Rand@dthoughit is possibldor soundand energy tdravelthis distance,

sufficient sound levels that could injure or kill prggecies would noteachthe 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 gélloweye rockfistprey, 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, noipeoducing 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 phgediy 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 Offeharea. 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 migta 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. Mosteulachon 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 habittiiese 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, whildachon are found in Puget Sound (southern
Salish Sea)Vashington Department of Fish and Wildlifawl surveys in 2002007 and 201&017

indicate eulachon were rare and in low abundance. If eulachorficaned in Puget Sound, they would

occur in very low abundances (compared to the Offshore Area).

Non-Explosive Impulsive Sousc®verlap and Response Analysis

Both migrating juvenile and adult E8#ted eulachon typicallfemain onthe continental shelfDue to
lack of geographic overlap with the stressor, rexplosive impulsive sources are not analyzed further
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ExplosivesInland Waters Overlap

The Southern DPS of Pacific Eulachon has only been documented sporadically in Pugah&dond
Canaklndis not considered a regular occurring species in the Inland Wakbeyefore, eulachon are
not anticipated to occuwhere explosives are usedd, theCrescent Harbor and Hood Canal EOD
Training Ranggsand would not be affected by these activities.

Explosives Offshore Area Overlap

Both migrating juvenile and adult ES#ted eulachon typically remaion the continental shelénd
therefore would not be exposed to explosives used during training and testing activities conducted
greater than50 NM from shore in the Offshore Area. The only potential for exposures wolildtbe
Offshore Area from Mine Countermeasure and Neutralization Testing activitisge3ting activiy
involves the use of explosives in bin E4 (3216. NEWand is conducted beyond 3 NM from shore in
the southern portion of the Quinault Range Site d&yond 12 NMsouth of the Quinault Range Site off
Washington and Oregofsee Sectiord.3.6[Explosivelfor 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 occestifig would typically be conducted in water

depths of 300 ftor more (up to 1,000 f}, which overlaps areas where subadult and adult Pacific
eulachon occupy near demersal habitats of the coastal continental shelf (137 and 14@we\er, he
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 Testimguld occurgreater thanl2 NMsouth of the Quinault

Range Site off Washington and Oregamther reducing the likelihood that explosions wouldawcur

with individualeulachon

Explosives Response Analysis

In the event Pacific eulachon are-lozated with explosive activities in these described areas, individuals
located within the estimated range to effediseeSectiond.4.3[Range to Effects for Explosijjesay
experience TTS, injury or mortalitidlowever fishes lacking a swim bladder (i.e., eulachon) exhibit lower
susceptibility to the sound and energy of explosive activities compar#ubge with a swim bladder
Therefore,injury or morality may occur at smaller ranges than those predicted in SetdoB(Range to
Effects for Explosiv@sI TS is not anticipated fishthat do not have a swim bladder arade not

susceptible to hearing losExplosive activities are generally dispersed in space and time, potentially
reducing the likelihood that explosions would-gocur with individuakulachon Although some

individuals could be exposed to detonations throughout the water colugatgchonspendmuchof

their time close todemersal, near benthic habitats in deeper offshore locatjsasulting in the highest
potential exposures texplosivegplaced 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, unlessilachonare close enough to be seriously injured or killed, the effect

of a repeated exposure would not affect the overall fithess of an individual.

For fish exposed to these activities, the effects are primarily localized and diminish with distance,
typically resulting in only brief disturbancédost 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 aféect th
fithess of any individual because similar habitat is likely to be available nddréyotential 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,eulachonare 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 acewanticipated to be brief
(seconds to minutes) armdinor. As summarized in Sectidn3.6(Explosivel the Navy would limit the
number of explosives used for Mine Countermeasure and Neutralization Testing acthbiitied (>2.55

Ib. NEW]) during the months of October through June. Since this timeframe includes month&®Aen
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 potenlyaaffected 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 ldagn consequences to ESisted Pacific eulachoare
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 freshwateironmentsitherefore,

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 shelhimithe 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 betwee7@0n andat 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 occas#wertical ascents to the surface

Green sturgeon are expected to be present throughout the year in the Offshore Area, with highest
occurrences in the summer (Mayne) and fall (Octobddecember) as they congregate in bays and
estuariesalong theWashington, 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 Geor@ia green sturgeon have
been detected in central Puget Sousauth of Whidbey Islandgouthern Puget SoundHood Canalor
near theEODTraining Rangat Crescent Harbor.

NonExplosive Impulsive Sourd®verlap and Response Analysis

Non-explosive impulsive sources associated with testing activities would only begtesater than50

NM from shore in the southwestern portion of the Offshore Area (see Sedti®2[Non-Explosive
Impulsive Sourdg. As described abovereen sturgeon have been observed seasonally around coastal
bays and estuaries along the west coast of the U.S. (e.g., Grays Harbor and WillsgalBaygally
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remainon the continental shelDue to lack of geographic overlap with the stressor,-egplosive
impulsive sources are not analyzed further

ExplosivesInland Waters Overlap

According to historical and fisheries data, green sturga@not commorin 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 expldsisetharB0 per year)green
sturgeonexposureto underwater detonationsn the Inland Waters ignlikely.

Explosive- 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 sturgeorpagsent.The only potential for exposures
would be in migrating adults and subadults in the Offshore Area from Mine Countermeasure and
Neutralization Testing activitieFhistesting activiy involves the use of explosives in bin E4 (32Ib.
NEW)and is conductetbeyond 3 NMrom shorein the southern portion of the Quinault Range Site and
beyond 12 NMsouth of the Quinault Range Site off Washington and OrégeeSectionl.3.6
[Explosiveffor details) Activities would not be conducted south of the Oregon/California border
therefore no impacts are anticipated in this portion of the Study Afesting would typically be
conductedin water depthsof 300 ft or more, just beyond the typical depth green sturgeon are found
(110 m)

Large concentrations adubadult and adulgreen sturgeon have been observed seasonaliypediately
offshore ofcoastal bays and estuariagthin the Study Arede.g., Grays Harboryhese sturgeoare

known to leave these habitats and make migration runs north along the coast where activities that
involve the use of explosives could occur. Howevss,dotential 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, gregeonwould have to be co

located with an explosion when explosive testing activities are conduEtqulosive activities are also
generally dispersed in space and time, further reducing the likelihood that explosions weodtwo

with individual green sturgeon.

Explosives Response Analysis

In the event green sturgeon are-tacated with explosive activities in these described areas, individuals
located within the estimated range to effediseeSectiond.4.3[Range to Effects for Explosijjesay
experience TTS, injury or mortaliggxplosive activities are generally dispersed in space and time,
potentially reducing the likelihood that explosions wouldamur 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 individguhlat 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 sturgeare close enough to be seriously injured or killed, the effect of

a repeated exposure would not affect the overall fithess of an individual.

For fish exposed to these activities, the effects are primarily localized and diminish with distance,
typically resulting in only brief disturbancédost reactions, even to multiple detonations, would result

4-41



Acoustic& ExplosiveAnalysisReportfor NWTT August2026

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
fithess of any individual because similar habitat idyilte be available nearbyhe potential for masking
from single or multiple detonations would be low due to the brief duration of an individual detonation.
In addition, sturgeon ar&ransient 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 oczanécipated to be brief
(seconds to minutes) anainor.

As summarized in Sectidn3.6(Explosivel the Navy would limit the number of explosives used for
Mine Countermeasure and Neutralization Testing activitiés £4 [>2.55 Ib. NEW]) during the months

of October through Juneince this timeframe coincides with tkienes of year green sturgeon presence
is generally greatesthis measure would likely reduce the probability of injury or mortality to individuals
from these populations.

There is currently insufficient data to determine letegm 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 therefare 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
catastropht 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. Tfae longterm 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 lahin 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 théa@@om depth (110 m) bathymetry

contour (74 FR 523000\ map of critical habitat, including DOW areas excluded or exempted for
designation, can be found in th&iological Resources Background InformationAlfRough some

training and testing locations are excluded from designated habitat, they may be discussed below to
ensure proper examination of potential effects from nefm®ducing stressors beyond the boundary of
any exempt security zones or instaltais. Sound or energy from sonars, vessels, aircraft, weapons, and
explosives used during training and testing activities could overlap designated critical Hdbitat.
explosive impulsive sources would not be used in this portion of the Study Area and therefore are not
discussed further.

There are thred?BFs essential to the conservation of green sturgeon: (1) food resources, (2) migratory
corridors, and (3) water qualitfPotential effects from acoustic arekplosivestressors on each PBF are
discussed below.

Physical or biological feature 1: food resources [e.g., shrimp, clams, and benthi/HsRE52300)

Sound produced by sonars, vessels, and airgvattld not injure or Kill fish or invertebrate forage
species. Furthermore, these acoustic substresaoesconsideredransient, temporary, and brief. Thus,
these acoustic stressors woulbt reduce the amount of availabfgeywithin the habitat. Any
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behavioral effects would be shetérm and limited, with no persistent effect on the aquatic food web.
All live fire activities are restricted to aregeeater than50 NM from shore and would not overlap
critical habitat.

Explosives are the only stressor that could kill or injure prey spetiege 15 no critical habitdbr the
southern DPS green sturgetomtated within or near thédood Canal o€rescent Harbor EOD Training
Rangse. 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 condgeceader than50 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 shmamber of low NEW charges (bin [B2.55 Ib. 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 thailQault 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 Cityaand C
Bay, another portion of designated critical habitat extends westward beyordM andup 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 amiasctly 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 fasauin thelnland WatersVarious experiments suggest high
survivability rates for invertebrates near small explositddowever, these small explosives may injure

or kill forage fish. Howeverpsnd 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 andvgghe potential to remove some prey items. Although

the longest mediamangefor explosive bin E4@.55 Ib. NEWisless tharb01 m, the potential affected

area within designated critical habitat would be small relative to the total area of coastal critical habitat
defined for green sturgeorif forage species are removed (i.e., killed), it is liketyilar fishes and
invertebrates from nearby would repopulate the aréarage species at greater distances may respond
behaviorally, including brieftartle 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. Anyletbal temporary or
isolated effects would not reduce the quality of prey in terms of nutritional contamthermore, 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 (Acoustand NonAcoustic Effects Supporting Informatjoof the NWTT SEIS/OEIS.
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Area [yearround], Juan de Fuca Eddy Marine Species Mitigation Areaffgead], Stonewall and
Heceta Banks Humpback Whale Mitigation Area [May 1 through Novemben@0IfJ 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 areagreater than50 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 E£2.55 Ib. NEV}). However, this explosivactivity would only occur a limited
number of times within any year (see tReoposed Actiosection for details). Furthermorspund and
energy from explosionaould 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, noipeoducing 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 straaelgit,and subadult bull trout

could also occuin nearshore coastal marine environmel(t$.S. Fish and Wildlife Service, 20@4dq

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 dgp#lith 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, budrerout

not anticipated to occur at or beyond 2.73 NM from shdratval and juvenile bull trout would remain

in freshwater systems and therefore would not be present in the Study Area.

Non-Explosive Impulsive Sousc®verlap and Response Analysis

In the coastal marine waters migrating juvenile and adult-Es$&d bull trout typically remain within
2.73 NM from shore and therefore would not overlap areas where-equiosive impulsive sources are
used.

ExplosivesInland Waters Overlap

Bull trout could be exposed to sound and energy from explosives associateMinviiNeutralizatiorg
Explosive Ordnance Disposal and Limpet Mine Neutralization System training adtivitesnland

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 EO [<0.1 Ib. NEW] and EB$3B.5NEW]) andre

only usedat 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 fishebingii0

(<0.1 Ib. NEW) and E3 (>25 Ib. NEW) (see Sectid[Range to Effecfsand 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 unlikélythermore, theNavy andhe USC®uill
implement mitigations to further reduce the potential impatd ESAlisted fishes from explosive

training activities in the Puget Sound and Strait of Juan de Fuca Mitigation Area. Specifically, at the Hood
Canal EODrainingRange, explosives in bin E3 (>R.5 Ib. NEW) will not be used during February,

March, and April and will instead be replaced with bin EO (<0.1 Ib. NEW). Additionally, explosives in bin
E3 (>0.8.5 Ib. NEW) will be avoided to the maximum extent practical during August, September, and
October, and bin EO (<0.1 Ib. 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 antdafwther 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 Neutralizatiorg Explosive Ordnance Disposal (bin E3 F2056Ib. NEW]) and Limpet Mine
Neutralization System (bin EO [<0.1 Ib. NEW]) traiaktgitiesconducted 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 for48&d species, the Crescent Harbor EOD
Training Rangis no closer than 1,000 m from shofdthough unlikely,dzS G2 GKS NI y3SQa al
shore, the limited seasonal presence of bull trout at this location, and the low number of times these
activities would be conducted, bull troabuld be celocated in time and space with explosiaetivities

and exposed to sufficient levels of sound to result in injury or mortdlityhe eventbull trout are co

located with explosive activities in these described areas, individuals located within the estimated range
to effects (see Sectiofh.4.3[Range to Effects for Explosives]) may experience TTS, injury or mortality.
However, it idikelythat 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).

Explosive- Offshore Area Overlap

Bull troutoccurrence in the Offshore Area is likely to be minimal throughout the year and limited to
coastal, nearshore areas (well witlitiv3 NM from shore). As noted in thgiological Resources
Background InformationR two recent acoustic tagging studies of coastal bull trout were conducted
along the Washington coa@Barrett et al., 2026; Smith & Huff, 2023he closest inshorghere
receivers were placed was 2.73 NM from shore. These receivers have an estimated detection range of
500 m (0.27 NM)neaning that none of the tagged bull trout occurred seaward of 2.73(Bladrett et
al., 2026) Although one tag detected at a receiver at the 5.6 NMbimith and Huff (2023yas initially
thought to be a bull trout, one of these authors, a&athor inBarrett et al. (2026)noted that this tag
behaved consistently with tags believed to be inside a salmonid predator, not-avrieaming bull

trout. Similar predation events on tagged salmonids commonly occur in these types of monitoring.
Based on these findings and the updaiteBarrett et al(2026) it is unlikely freeswimming bull trout
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would occur at or beyond 2.73 NM from shétdtis more likelythat 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 dedd wf

(33 ft.). However, without these two studig¢Barrett et al., 2026; Smith & Huff, 2028ing able to

place acoustic receivers in State waters, the extent of habitat utilization inside of 2.73 NM from shore
camot be confirmedA y 2 | & K A y 3 \aer§ Qaithe @riallysis asisuimes worst case scenario for

the coastal distribution of bull trout.

Though limited, due to the potential overlap of bull trout with the Offshore AremeMCountermeasure
andNeutralization Testing activitigbin E4 [>2.55 Ib. NEW]}hat involve the use of explosives have the
potential to affect bull trout in the Offshore AreAlthough 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 Washingioithe southern portion of the

Quinault Range Site (see SectiloB.6[Explosivekfor 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, exploské p#2.5

Ib. NEWYould 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 irBarrett 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 wzase scenaridyull 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 lamid E4(>2.55 Ib. NEW) could be used is 3 NM from
shore, with most detonatedarther offshore. As the median estimated range to injury is 501 m, with
shorter predicted ranges to mortality and TTS, bull trout would need to Heaaied precisely at 2.73

NM at the time an explosion was detonated for any injury to occur. The total @ potential overlap
shoreward of 2.73 NM is 51.6 square meters getonation 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 reacations o
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 E@iningRange Explosive activities are generally

dispersed in space and time, potentially reducing the likelihood that explosions wowlccoo 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 detonationsimt likely.

Effectsfrom explosive®n bull trout wouldbe localized andliminish withincreasingdistancefrom 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 ng]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. Repeatgubsures 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 explosidre potential for masking from single or multiple
detonations would be low due to the brief duration of an individual detonatidrerefore, 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-teng consequences to the
population.

The most recent fyear 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. Howetee USFWS concluded that the bull trout

remain likely to become in danger of extinction in the foreseeable future due to predicted declines in
GALOATAGE FIFOUZ2NRZI | YR ((WSz&ishNsi Wildify Servite, 202BHNHES I G Sy SR
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 facenumerous 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 testingvitidis are not anticipated to result in
appreciable reductions in overall reproduction, abundance, or distribution of this species. Therefore,
long-term consequences to ESiated 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 thelood Canabr Crescent Harbor EOD Training Rangéssthere is no
plausible route for sound and energy from explosives to affetital habitat in this portion of the Study
Area. In the Offshore Areayitical habitatis restrictedto nearshore, shallow waters with a depth 10

m (less thar33 ft.). Althoughit is possibldor soundand energy tdravel shoreward fronthe southern
portion of the Quinault Range Sitghere explosive Mine Countermeasure and Neutralization Testing
activities are conducte@ NM or more from shoresufficient sound levels that could injure or kill prey
species (e.g., surf smelt, sand lance, herring, atoyld notreachthe habitat Furthermore,due to the
distancefrom shore this activity is conducted,is unlikely available prey speciedl be removedrom

the habitatdue to behavioral disturbanedi.e.,avoidane).

Given the lack of overlapoth with explosive activities andgith sound and energfrom explosions
detonated outside of designated critical habitaixplosives are not expected to reduce the overall
guantity, 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 Se2tf@Quantifying

Effects on Fishes from Acoustic and Explosive Str§santsthe acoustic and explosive propagation
calculations frorNAEMQdescribed in the&Quantitative Analysis TRhe ranges to effects are shown for
representative sonar systems and explosive bins fEf){<0.1 Ib.Xo E10 (>25600 Ib.).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 tolpgredicteffects from acoustic and explosive sources.

Tables present median and standard deviation ranges to effects forfistichearing group or categary

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 poonsiders propagation effects in differenydirections 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 binfish hearing groupor category and effect. On the boxplots, outliers are plotted as dots,
the lowest and highest nenutlier ranges are the extent of the left and right horizontal lines
respectively that extend from the sides of a colored box, and tig 368" (i.e., median), and 75
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 Sectidrl.1(Effects from Sonar and Other Transdu¢es®me 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 thesespecies. As such, hearing specialists are not likely sensitive to, nor would they be
susceptible to hearing impairment from exposure to sources with this taitdigh-frequency content.
Regardless, ranges to TTS were approximated using an acoustic giopagéculation with

conservative assumptions (e.gphericalspreading 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 unlikelgrafateh
dismissed from consideration in the analysis.

4.4.2 RANGE TO EFFECTS FOR THE NON-EXPLOSIVE IMPULSIVE SOURCE

Non-explosive impulsive souraesage overlaps spatially and temporally with some fisAssdiscussed

in the Quantitative Analysis TR NJ y3S (G2 SFTFFSOGa OFfOdZ I GAz2ya | NB o
depth, and at least percent2 ¥ G KS RFGF GAGKAY | ALISOASEAQ RAGS LINI
Since the range teffectsdata did not meet this condition, rangés effectsfor non-explosive impulsive

sourcesare 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, neauditory injury, and mortality as described$ectiord.2 (Quantifying Effects on Fishes
from Acoustic and Explosive Stres3orf$ie explosive ranges for injury and mortality are-B&tedand
are only estimated for an explosive cluster size d¥hges for TTS are Sfidsedand areonly

estimated for fishes with a swim bladdéncluding hearing generalists and specialias) TS is unlikely
in fishes without a swim bladder and no criteria are propofedhese fishesDue tothe identical
numeric thresholdranges to TTS are only presented oircéhe table below. Based on the criteria,
ranges to TTS would be less than the provided winéhe tablefor hearing generalists.

Results may not be intuitive (e.ghorter ranges for larger explosive bjfenger ranges for lowelevel
effects or different ranges for the same bin at different locatipsisiceranges are modeled in areas
specific for the action and can therefore differ based on the environment and not simply the net
explasive weight For fishes with a swim bladderanges tanjury and mortalitymay exceed ranges to
TTSsincethe criteria for injury and mortality are conservative, and fishes can be more resistant to
auditory effects (i.e., TTS).

Ranges to effestfor the same size of explosive differ based on whether it is detonated jasbabove

the surface or at deptiNAEMCcannot account for the highly ndinear effects of cavitation and

surface blow off for shallow underwater explosions, nor can it estimate the explosive energy entering
the water from a lowaltitude detonation. Thus, for this analysis;adm sources detnating at orjust
above(within 10 mof) 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 consglgube estimated ranges to
effects, is often overestimated.

As discussed in Sectid? (Quantifying Effects on Fishes from Acoustic and Explosive Stlgsaoge
to effects data utilized in th&IMFS 2020 Biologic@Ipinion(National Marine Fisheries Service, 2020)
and the USFWS 2021 Biological Opirfldrs. Fish and Wildlife Service, 202&)e based on overly
conservative surrogate pile driving criteria. As a result, the predicted stngeffects in the current
analysis differ from those presented in the corresponding consultation documents.
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Table4-5: Explosive Ranges tojury and Mortality for All Fishes
Bin Location Source Depth Cluster Size INJ MORT
Offshore Near Surface 1 22 m (6 m) 7m(2m)
Inland Waters
1 26 m (3 m) 8m(1m)
EO (Crescent Harbor)
Below Surface
Inland Waters
1 24 m (3 m) 8m(1m)
(Hood Canal)
Offshore Near Surface 1 81 m(4m) 4m(1m)
El
Offshore Below Surface 1 84 m (4 m) 4 m (0 m)
Offshore Near Surface 1 244 m (16 m) 70 m (16 m)
Inland Waters
1 248 m (7 m) 76 m (6 m)
(Crescent Harbor)
E3
Inland Waters Below Surface
1 249 m (6 m) 70 m (6 m)
(Hood Canal)
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) 115m (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 EO and E3 are used in the Inland Waters (Hood Canal and Crescent Harbor) for explosive ordnance disposa
Bin E4 is used Nearshore for mine countermeasure and neutralization activities
EO (<0.1b.), E1 (0.13-0.25Ib.), E3 (>0.52.51b.), E4 (>2.551b.), E5 (>5 10Ib.), E9 (>1002501b.), E10 (>2505001b.)
version.20260803
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Figure4-1: Explosive Ranges to Injury fédl Fishes

Figure4-2: Explosive Ranges to Mortality fa&kll Fishes
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