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Acronyms and Abbreviations
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decibel, Aweighted, to emphasize mitkquencies and to eemphasize low and
high frequencies to which human (gmdniped) ears are less sensitive
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EXECUTIVE SUMMARY

TheU.S. NavyheldalLetter ofAuthorization(LOA) issued by the National Marine Fisheries Service
(NMFS) (Appendix A,79FR 32678 for the periodf June 3, 2014 through June 3, 2018eLOA allowed
for the 0t ak eCalifornialsea lioasfadopheisncaliforniantls Pacific harbor seald*hoca
vitulina) and northern elephant sealMifounga angustirostrig resulting frommissile launches on &
Nicolas Island(SNI), California an island owned and managed by the N&gastIHAs andLetters of
Authorizations (LOAS) allowed take of seals and sea lfpmnipeds) for missile launches from Sikdm
Juy 2001 through June 2@X66 FR 41834, 67 FB6271, 68 FR 52132, 74 FR 26980nder the 2014
2019 LOA,the Navy submitted annual monitoring reports to NMFS in 2014, 2015, 2016 and 2017 (Ugoretz
2014, Ugoretz 2015, Ugoretz 2016, Burke 2017). This comprehensive report corpininiped
monitoringdata reported in prious years with data collected in 2018. There were no launch evBNis at
in the last five months of the LOA term (Jan 2019 through June 3).2019

The 20142019 LOA required submission of annual monitoring reports té-8h December of each
calendar year. Thigreatedsome confusion as events occurring late in the calendar year were reported in the
following calendar year when analysis of data could be complEted, annuatepors oftenincluded data
from two calendar years. The reporting schedule required by the LOA also did not match the permit years
(Junei June)for theLOA. Thismadeit difficult to use theannual reports to evaluate whether pinniped take
exceeded allowances in any given peyear. For this comprehensive report, data are organized by permit
year. This allows for a direct comparison of launch numbers and pinniped harassment observations with the
launch numbers and take allowed by the LOA for each permit year.

Missiles Launched

From June3, 2014 throughJune 32019,the Navy conducte@7 launch eventat SNI using 3
missiles Seven(7) of these events used twssileslaunched within five (5) seconds of each other (dual
launches)The LOA authorized up to 20@und eventdor this Syear period (40 launch events per year).
Launch activity did not exceed that allowed in the LOA for any permit year.

Monitoring Equipment deployediuring Missile Launches

Up to threeunattended video cameras were set up to monitorgedsiat different sites near the
missile launch trajectorAutonomous Terrestrial Acoustic Recorders (ATARgredeployednext to the
video cameras. An additionalTAR wasdeployed near the launch site for each misBiéaches monitored
duringlaunchewariedbasedon presence of hauled opinnipedsand proximity to the launch

Estimated Numbers of Pinnipeds Affected

For each launch,he number of pinnipedsaffected wasestimatedusing the video recordings.
Extrapolations of the maber of pnnipeds affected wemaade when the field of view of the camera did not
include the entire beach being monitored.

All pinnipedsbecame alert when a missile launch sound was audible on the vide®agn
guantifyingeffects only pinnipeds that moved mothan 10 meters or entered the water were counted as
beingfit akend for t he p do evidenee sof pmiipedt itjuiriesfatalfiies ormpup
abandonmentelated tahelaunches wasbserved during this or any othmonitoring periodsince 2001

Approximately 3,876 California sea lions99 Pacific harbor seals arfil northern elephant seals
were estimatedto have been affectdoly launches conductediiring theJune2014 throughJune2019
monitoring period Theseestimatesare approximatandinclude extraplations forpinnipeds orportions
of the beactthat were notvithin the field of view of the camera afilely include instances whetbe
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same individualswere counted more than once at different times and/or different Tagse estimates
correspond t@n average rate of 44ea lions3.6 harbor seals and®elephant seals affected per launch
event. The20142019LOA authorizedthe take of up to 24,360 California sea lions, up to 3,430 Pacific
harbor seals and up 2460northern elephant sedtsr the5-yea period (4,872 sea lions, 686 harbor seals

and 492 elephant seals per year). Estimates of affected pinnipeds did not exceed that allowed in the LOA
for any permit yearYearby-year estimates of sea lions and seals affected by launch events are included i
Appendix B.

Thedata collected durinthis LOA monitoring period anginniped monitoringlata collectect SNI
since 2001suggest that any effects of the launch operat@mnginnipedsvere minor, shortterm, and
localized It is not likely that any of thpinnipeds on 81 were adversely impacted bghavioral reactions
to missile launches from the island

The typesof missiles launched during the 202@19 LOA monitoring periodwere the sameor
similar as those launched in previous years. The two launch siteslurseg this periodvere thesame as
those usedluring all previous reporting periods. Based on past data anadysksformation collected
during this periodit is unlikely that any pinnipeds incurred any temporary threshold @Aif6) during
launches at SNI. If TTS were to occhearing lossvould havepresumably been mildna recoverabland
thus not have caused permanent damage.
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1. MONITORING PROGRAM AND MISSILE LAUNCHES DESCRIBED

1.1 Monitoring Program

San Nicolas Islan@SNI) is locatedapproximately 65 miles (in(~100kilometers km)) from the
mainland coast of southn California (Fig. 1.1)Missiles are launched fromne of two lanebased launch
complexes on the westepart of SNI Building 807 (B807) Launch Complex is located on the west coast
of SNI, approximately 35 fedft) (11 meters (m) above sea level (ASlLand the Alpha Launch Complex
is locatedapproximately 625t (190.5 nm) ASL on the westentralpart of SNI (Fig. 1.2)Missileslaunched
from these sitepass over or neguinniped hawlout sites located around therthwestermperiphery of SNI
The pinniped species that canonly occuron SNI includeCalifornia sea lionsZalophus californianus
Pacific harbor seal$foca vitulind andnorthern elephant seallifoungaangustirostri3.

The20142019 LOAIncluded povisions to nonitor effects ofmissilelaunch activities opinnipeds
hauled out at SNih a manner similar tpinnipedmonitoring that toolplace duringNavy launchactivities
from 2001 2014 (66 FR 41834, 67 FR6271, 68 FR 52132, 74 FR 26380he Navy submitted annual
monitoring reportdgor this LOAto NMFS in 2014, 2015, 2016 and 2017 (Ugoretz 2014, Ug@@l5,
Ugoretz 2016, Burke 2017PRinniped species monitored on SNI incldidiee California sea lion, Pacific
harbor seal and northern elephant s8alection of monitoring sites focused on California sea lions and
Pacific harbor sealsecause past monitag effors confirmed that northern elephant seladsllittle to no
reactions to launches from SNNNIFS 2010 75 FR 71672

This comprehensive report combinge data reported in @vious yearg20142017) with data
collected in 2018 There were no launch events at San Nicolas in the last five months of the LOA term (Jan
2019 through June 3, 2019.
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Themonitoring panrequiredhat, for eachaunch event conducted 8iNI, simultaneous autonomous
audio ecording of launch sounds and video recordingiohipedbehavioroccur. Gnerally monitoring
occurredat threehaul outsduring each launchdependent upon tharesence ofpinnipeds in various
locations This monitoring provides data requiredo characterize the x t e n t and namure of
particular, itprovides information needed to document the nature, frequency, occurrence, and duration of
any changes ipinnipedbehavior resulting frotmissilelaunches, including the occurrence afrepedes

(if any).
1.1.1 Audio Monitoring

During all launchesn this monitoring periodhutonomous Terrestrial Acoustic Recorders (ATARS)
wereplacedin the same location agdeo cameras documentipniped reactions, thus obtainipgired
acoustic anginnipedresponse datan addition to recording launch sounds, these audio recordlags
documengéd ambient noise levelgrior to and followingthe launches. Objectives of the audio monitoring
program include:

1. Documentevels and characteristics of laimsounds at several distances fromriigsile paths

2. Documentevels and characteristics of ambient sounds at the same locations as launch sounds, as a
measure of the background noise against whiclpiti@peds will (or will not) detect the launch
sourds; and

3. Determireif the sound levels from missi@unchesvere high enough to have tpetential to induce
Temporary Threshold Shift (TTS) pinnipeds exposed to launch sounds

1.1.2 Visual Monitoring

Video anddirect visual monitoringprovidesdata onfocal groupsof pinnipeds hauled out on SNI
during launchegSee ChapteB for details). The accumulation of such data across numerous launches
providesinformationnecessaryo characterize theature anaxtent of disturbance effects particular, it
provides the information needed to document the nature, frequency, occurrence, and duration of any
changes impinniped behavior resulting from thaissilelaunches, including the occurrence of stampedes
from hautout sites if they occur

Video records docuentedpinniped responses toissilelaunchesObjectives include the following:

1. ldentify and document any change in behavior or movements that occurred at the time of the launch;

2. Quantify the interval required f@inniped numbers and behavior to retuwmbrmal if there was a
change as a result of launch activities;

3. Ascertainperiods or launch conditions whemnipeds are most and least responsive to launch
activities

4. Document numbers ginnipeds affected bgnissilelaunches and, although unlikely yamortality
or injury.

1.2 Impact Estimates

The monitoringprogram for themissile launcheson SNIwas designed, irnpart, to provide data
necessaryo estimate the numbers pihnipeds affected by launches and the manner in which they were
affected For military readiness activities, the MMPA defines harassment as:

fil) any act that injuresrdias the significant potentit injure a marine mammal or marine mammal
stock inthe wild; or, (2) any act that disturbs or is likely to disturlmarine mammal omarine mammal
stock in the wildby causing disruption of natural behavioral patteinsluding, but not limited to,
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migration, surfacing, nursingreeding, feeding, or sheltering, to a point where bettavioral patterns are
abandoned or significantbiteredd 10 USC Ch. 63187235]

Since no injuries or deaths were obseraad no pups were abandonddring the monitored
launches in eithethis monitoringperiod or earlier monitoringlatingback to August 2001determining
disturbancdevel, rather thannjury or mortality, becamehe primary monitoring objective. The numbef
pinnipeds on the monitored beaches tinaty have been affected by the laussis estimated Estimates
were always conservative, assuming the highest possible level of ifipablavy, consistent with NMFS
guidance (NMF2002), assumes thatpmniped blinking its eyes, lifting or turning its head, or moving a
few feet along the beach as a result of a human activity is not significantly afiieetedot harasséd

In this report, consistentith previous related reports ¢t et al, 2008,2011; Ugoretz and Greene
2012,Ugoretz,2013 Ugoretz 2014, Ugoretz 2015, Ugoretz 2016, and Burke 2017), it was assumed that
only those pinnipeds meeting either of the following criteria vaéiected by duncles:

1. Pinnipeds exposed to launch sounds strong enough to cause TTS; and
2. Pinnipeds that left the hawlut site, or exhibitegrolonged movemerft- 10 m)or prolonged behavioral
changes (such asips separated from mothers) relative to their behavioeufiatelyprior to the launch.

In practice,since August 200Ino pinnipeds have received sounds strong enough to elicita@sS,
few, if any, are believed to have received sourtdsrgy enough to elicit TTSgction4.2). Thus, the number
of pinnipedscounted apotentially affected during the monitorimgriod was based on criterioB) (i the
number that left the hawlut site, or exhibitegrolonged movement.

1.3 Launch Datesand Information

From June 3, 2014 through June 3, 2019, the Navy cond@gtémlinch events at SNI using 3
missiles(Table 1.1). Seven(7) of these events used twissiles launched within five (5) seconds of each
other (dual launcheshll missilssc r o s sed SNI 6 swesemendefltheisldn on t he
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TABLE 1.1 Launch data for June 204 through June 2019

Launch Date Launch Launch
Time (local) Complex

06/17/2014 14:58 B807
08/05/2014 11:42 B807
08/06/2014 13:32 B807
09/04/2014 14:36 Alpha Permit Year 1
09/04/2014 17:30 Alpha
12/18/2014 11:24 Alpha
05/13/2015 13:49 Alpha
06/06/2015 18:00 B807
10/15/2015 10:30 B807
10/21/2015 12:27 B807
10/27/2015 14:10 B807 Permit Year 2
12/08/2015 0600 B807
12/17/2015 1400 Alpha
02/04/205 10:45 Alpha
04/07/2016 10:50 Alpha
10/19/2016 12:32 B807
10/27/2016 14:55 B807 Permit Year 3
12/03/2016 09:56 Alpha
05/12/2017 09:30 Alpha
09/14/2017 09:45 Alpha
11/21/2017 10:33 B807
11/29/2017 14:18 Alpha
11/30/2017 0935 B807 Permit Year 4
04/22/2018 10:00 Alpha
04/22/2018 11:20 Alpha
10/022018 11:25 B807

10/182018 11:20 B807 Permit Year 5
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2. ACOUSTIC MEASUREMENT S OFMISSILE LAUNCHES

2.1 Introduction

The acoustic measurenteprogram for the monitoringperiod was consistent in approacand
methodology with that used during tpeeceding yearsUgoretz 2016, Ugoretz 201blolst et al. 2Q1).
Recordings otachmissiled s s aswvalldhs background sounds, wattemptedat up tothree pinniped
hauloutsitesas well as the launch pddring eachmissilelaunch ATARs were developed for thjgirpose
by the Navyb6s acoust Baerces Inc. offsantadBaria@,rCalifod@ibeesgenifer i d g e
design of the ATARsvasdescriled in earlier report€Jgoretz 2016, Ugoretz 2015lolst et al. 2Q1).

Sound levels that might cause notable disturbance forgaciped species are variable and context
dependenfLawson et al. 1998)Lawson et al. (1998) estimated the minimum received level, on-an A
weighted $und Exposure Level (SEA, measuring the fbagsytdanreightseicit of t h
substantial disturbance as 1868veighted decibels (dBA) reference 20 micropascals squared second (re 20
e P?as) for allpinnipeds. The 100 dBA re 20 pPa SELpertains to exposures ppolonged sounds, which
were taken to lasat least several seconds. Measured durations of sound from various types of missiles
launched from SNI typically range from less thas lip to 21 s (Holst et al. @8). In any event, the
assumption that reactions might occur at distances up to thosensbeived levels diminished to 100 dBA
SEL (see Fig. 2.3 Greene and Malme 2002) was onfuencingfactor in selecting acoustic (and video)
monitoring sites during the first year of monitorif@§01). Sites at distances up to ~4 km from the launcher
and/or launch trajectorgrecurrentlymonitored, though closer sitageselected when animals are present

After reviewing video recordings @innipeds during launches at SNI during 20202 (Holst and
Lawson 2002), the 16@BA SEL is reasonable asrainimum received level that might elicit disturbance
of California sea lions. However, 90 dBA SE.more appropriate for Pacific harbor seals, as they showed
a strong response to most launches, including a number of launches where received leveBOnHBA <1
SEL. In contrast, the majority of northern elephant seals usually exhibited little or no reaction to launch
sounds. The received levels of sounds from the larger missiles, as measured in the first year of monitoring,
indicated that levels at or at®®0 dBA SEL could be expected out to distances of ~4 km from the launch
trajectory (see Fig. 2.3® Greene and Malme 2002). Thus, monitoring at sites located ~4 km from the
launcher and/or launch trajectory continued during subsequent ya@mminuing data collection and
monitoring showsome behavioral responses may extend to received sound levels lower than 90 dBA SEL.

Southall et al. (2007) note thit,-weighted (i.e., frequeneyeighted appropriately fquinnipeds
in air) SELs of 100 dB re 20 pPa could result in takes by harassmentdianiped species (Mveighted
values are greater thanweighted SELs for launch sounds). Previous monitoring at sdidivsthat
California sea lions and Pacific harbor seals typically move along the beach anev¥dhentater at V-
wei ght ed SELs ©sllffact, HoB speaes €0 be @istbed at lower levels. For example,
Holst et al. (2008) noted that some Pacific harbor seals leave the haul out site and/or enter the water at SELs
as low as 60 dB M.

2.2 Field Methods
2.21 Deployment of ATARsS

Prior toeach launchATARs were positionedat the launcipad andnearpinniped haul out sites at
varying distances from tHaunchlocations The recordingprovidel data forlaterquantitative analysief
thelevels and characteristics of the received flight souAdsARs wereset upbetween one and fotours
prior to the launch and retrievédthe hourfollowing the launch. ThATAR unitsweredeployed at sites
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as close apractical tothe pinniped haulout sitesbeing monitored with video cameraghe total number
of sites monitoredlepeneédupon the presence of pinnipeds on beaches in the potentially impacted area.

Analyses of acoustic data collecteetweenAugust 200IlandOctober2008were reported bydolst
et al. (2A1). In those analyses, factors considered includddsile type, launch azimuth, launch
characteristics (e.g., lows. highangle launch), as well as weather, whidsimportant effects on the
received soundsiolst et al. reported th#te majority of observed California sea lions startled and showed
increased vigilance up to 2 min after each launch; responses often included movement on the beach or into
the water and were significantly related to received sound level and distanckfeomv e hi cl edés ¢l os
of approach. Most observed northern elephant seals showed little reaction to launches and merely raised
their heads briefly. Nonetheless, their responses were also related to received sound level and distance from
vehicle trajeatry. Pacificharbor seawerethe most responsiwgith an average of 68¥6ange 7 to 100%)
of observed harbor seals within ~4 km of the launch trajeaepartinghaulout sites by entering the
water. Within the range of conditions studied, there waslewr correlation betwedhe degree ofiarbor
seal response and received sound level or distance from the closest point of approach of the vehicle.

2.3Audio Data Analysis Methods

Both timeseries and frequenajomain analyses are performed on the acoustia. dimeseries
results included signal waveform and duration, peak pressure level (peak), root mean square (rms) sound
pressure level (SPL), and SEL. SPL and SEL were determined with three alternative frequency
weightings: flatweighted (SPL and SELf), A-weighted (SPEA and SEL-A), and Mys-weighted (SPL
M and SEL-M) basis.The Mps-Weighting procedure, appropriate fginnipeds in air, is described in
Southall et al. Z007) and inpast monitoring reportJgoretz 2016, Ugoretz 2015lolst et al. 2Q1).
Frequencydomain results included estimation of SPLs in-titied octave bands for center frequencies
from 4 to 16,000 kHz. The following subsection describes how these values are defined

2.3.1 Frequency Weighting

Frequency weighting is a form of filtegrthat serves to measure sounds over a broad frequency band
with various schemes for @emphasizing sounds at frequencies not heard well and retaining sounds at
frequencies that animals hear well. The concept is that sound at frequencies not heard Ibyisalgissa
likely to injure or disturb them, and therefore such sounds should not be included in measurements relevant
to those animalslime-series results for the full 3 to 20,000 Hz bandwidth are calculated forAlatand
MpasWeightings.

Flat-weighting leaves the signal spectrum unchanged. For instantaneous peak pressure, where the
highest instantaneous pressure is of interest, it is not useful to diminish the level with filtering, so only the
flat-weighted instantaneous peak pressure is relevdsb, Aonuniform weighting is not useful when
reporting results for specific frequencies or narrow frequency bands. Therefore, ewlidlating is used
for frequencydomain analyses.

A-weightings hapes the signal 6s s p-eeightingwcunve (Knsdeeetalon t he
1982, p. 280; Richardson et al. 1995, p. 99). This slightly amplifies signal energy at frequencies between 1
and 5 kHz and attenuates signal energy at frequencies outside this band. This process is designed to mimic
the frequeng response of the human ear to sounds at moderate levels. It is a standard method of presenting
data on airborne sounds. The relative sensitivity of pinnipeds listening in air to different frequencies is
moreor-less similar to that of humans (Richardsdnak 1995), so Aweighting may be relevant to
pinnipeds listening to moderalevel sounds, as a first approximation.
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Mpa-Weighting arose from the ongoing effort to develop sciebased guidelines for regulating
sound exposure§gentry et al. 20045ouhall et al. 200Y. During thisprocess, separate weighting functions
weredeveloped for five categories of marine mammals, with these functions being appropriate in relation
to the hearing abilities of those groups of mamn@kntry et al. 2004Southallet al. 2007)Two of these
categories arpinnipedshearingn water and in air, for which the weighting functiomsredesignated M,
and M, respectivelyT he f iwmwed gihMi ngo functions are al most f|
limits of functioral hearing for the species in each group, butdeveni ght (Aattenuateod) s
and lower frequencie#\s such, they are analogous to thav€ighting function that is often applied in
human noise exposure analyses where the concern ispabenial effects of higHevel soundswith Mpa-
weighting, the | oweirntasrad ampe e .5 diHanhflaunEidwhdse soknHsz
are reportedwe include the M-weighted results as well as flatnd Aweighted resultsAcoustic data
basedn Mysweighting are included because these values are likely to be needed in the fydurnedses
of assessing impacts @mnipedsof sounds with high received levels, such as those during sosséde
overflights.

2.4 Acoustic MonitoringResults
2.4.1 Missile Flight Sounds

A detailed analysis of sound datallectedfrom the ATARsduring this perioccan be found in the
reportssubmitted to NMFSor this period(Ugoretz 2014, Ugoretz 2015, Ugoretz 2016, Burke 2017) and
in AppendixC for launches fronmid-November 2017 and the expiration of the LOA on June 3,.2I1H®
types of missiles launched during this monitoring period were the samsieilar tothose launched in
previous years. The two launch sites uBeth 20142019were the same as those u$edall previous
reporting periods. Based atata collectedduring the 20142019 LOA period it is unlikely that any
pinnipeds incurred any temporary threshold shift (TTS) during launches at SNI. If TTS were to occur,
hearing losswould havepresumably ben mild and recoverabland thus not have caused permanent
damage.

1 The data obtained during the current monitoring period were only recorded at frequencies up to 20 kHz, so the
(probably negligible) energy at B0 kHz is not included in calculating the,Mor other) measures.
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3. PINNIPED BEHAVIOR DURING MISSILE LAUNCHES

3.1 Introduction

Three species gfinnipeds are common on SKeache$ California sea lionPacific harbor seal
and northern elephant seBlo otherpinnipedspecies wre observedduringthis or previous monitoring
periodssince August 2001Burke 2017 Ugoretz 2016, Ugoretz 2018goretz 2014Holst et al. 2011).

California sea lions often show startle responses to |&sacil movement along the beaammniost
casessea lion behavior returnspee-launchlevelswithin seconds or minutes following the launches (Holst
et al. 20.1). Behavior as well as numbers of sea lions haalédeveral hours aftataunch appears similar
to the behavior and numbers observeatssd launch.

In contrast, Pacific harbor seaiffen reactstrongly to launch sound. h€y commonly leave their
haulout sites to enter the watdtarly monitoring reports suggested that harbor sdlaot returnto a
haul out sitdor several hours dhe next tide cycléHolst et al. 2Q1). Holst and Lawson (2002) noted that
the behavior and numbers of Pacific harbor seals hauled out on the day following a launch were similar to
those on the day of the laundfocused monitoring of harbor seals durihig monitoring period indicate
that harbor seals will return to their haul out within minutes of a launch. Distribution and abundance of
harbor seals at the sites monitoveerestrongly influenced by the height of the tide.

Northern elephargeals are often startled by missile launch sounds but have otherwise shown little
or no reaction to previous missile launches and directed monitoring of elephant seals was not required by
the2014-2019 LOA During this monitoring period, elephant seals waasent on many of the monitored
hautout s al ong with other species and were includec
elephant seal reactions were similar to those in the past (generally no movement or very minor movement
down the beachkeconfirming their lack of reaction to missile launches.

3.2 Field Methods

The launch monitoringrogramis basedprimarily on remote video recordingsd later analysis
Remote camerameessential because, duringssilelaunches, safetyequirementpreventpersonnel from
beingpresent in many of the areas of inter®&tleo dateareobtained viavideo cameras mounted on tripods
at the monitoringlocatiors. In addition,trained staffmakenotes on the status pinnipeds on monitored
beaches as wedls other locations around the islgmabr to and following launches.

3.21 Visual Observations

Video recordingswere obtained before, during, and after each missile launch. Navy biologists also
make direct visual observations of the pinniped groups fwideployment of the cameras and AT Ad&s
well asafter the launch when collecting equipment. Records from these visual observations include the
local weather conditionshe type of launch activitplanned types and locations of any pinnipeds hauled
outand notable impacts if any, as well as notes on tidal changes or other confounding factors.

Videorecordings continue for approximately-&8 min or more after the launch. If reactions to the
launch occur, recordings during tpestlaunch period determé how quickly animals returned to pre
launch behaviors. These recordings also help determine whether the relative number of pinnipeds at the
haulout sitehavechanged, and if there was obvious evidence of recent injury or mortality.

During the launches described in this report, use of video metifiod&dfor observations of up to
three pinniped species during the same launch. The actual number of species alegmFudddn the
number of video systems deployed durimgaunch and on the number of species hauled ouieat
monitoringsites.
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Cameras were placed locationsoverlookng hautout sitesprior to eachlaunchin a mannethat
minimized disturbanceo pinnipedsWhen he entire hadbut aggregation at a given siteuld notbe

captured in

t h e , areprasentativéosal stibgreub withio the haroluteggrgationwas

selected The number of animals affected at a given locati@s estimatedbased on th@ercentage of
beach observed amircentage of the focal group affecteith the assumption that animals were equally

distributed along the beach
3.22 Digital Video Cameras

To monitordaytime launches, Navy biologigikce up to threportable Sonyigh definition digital
video cameragHDR-CX160) on tripodsoverlookinghaulout sites Missile and other sounds detected by
the microphonebuilt into these amerasverealsorecorded. The audio datallected by the video camera
wereused during behavioral analyses (e.g., to confirm the exact time when the wiéssiiinchey but
werenot calibrated and not of sufficient quality to providiailedaunchsound informatia.

Video Monitoring Analysis

Digital video recordings were reviewed by an experienced biologist on ardsghution color
monitor. The recordings before, during, and up to 60 min after each launch were reviewed to document the
types and nmnbers of pinnipeds present, the nature of any overt responses to the launch, and the number of
pinnipeds that overtly responded. The number, proportion and age class (aduktwhprgdeterminable)
of the individuals that responded in various waysiganined from the video, along with comparable data
for those that did not respond. Following NMIg8idance[NMFS 2002], subtle behavioral reactions
persisting for only a few minutes are considered unlikely to have biologically significant consequences for
the pinniped. Pinnipeds that modeinto the water or greater than 10 m (33 ft) along the besuk

considered to have been affected.

3.3 Implementation of Mitigation Measures

Table 31 shows a summary of the mitigation measures that were specified by NMFSLi@Ahe
and how they were implemented during Jln@e 204 throughJune 2019nonitoringperiod.

TABLE 3.1. Implementation of mitigation measures

Mitigation Measure

Implementation

Prohibiting personnel from entering
pinniped haubut sites below the
missiles predicted flight path for two (2)
hours prior to planned missile launches.

Personnebn San Nicolas Islahwereprohibited from entering
pinniped haubut areas. Monitoring personnel set up video and
audio equipment near haolts without disturbing piripeds.

Avoiding launch activities during harbor
seal pupping season (February through
April), unless constrained by factors
including, but not limited to, human
safety, national security, or for launch
trajectory necessary to meet mission
objectives.

Four (4) launch events occurred from February through April
during this period (02/04/2015, 04/07/2015, and two events on
04/27/2018. These launches were required to meet mission
objectives. No harbor seal injury, mortality or pup separations wer
obsened during monitoring efforts.

Limiting launch activities during other
pinniped pupping seasons, unless
constrained by factors including, but not
limited to, human safety, national
security, or for launch trajectory

Some mission critical launch events were conducted during the se
lion and elephant seal pupping seasons. Elephant seals do not te
to move from their resting spots during launch events and there is
no evidence that pups were harmed or separated feinntiothers.
The sea lion pup rearing seasans through meh of the yearNo
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necessary to meet mission objectives.

launch events occurred in July, at the peak of the breeding seasor
and there is no evidence of pup injury, mortality or separation
resulting from launches.

Not launching rissiles from the Alpha
Complex at low elevation (less tha
1,000 ft [305m]) on launch azimuths that
pass close to pinniped hamlit site(s)
when occupied.

No missiles launched from Alpha Complex pass less than 1,000 ft.
over pinniped haubut sites

Avoiding the launch ofnultiple missiles

in quick succession over haolt sites,
especially when young pups are present,
except when required by mission
objectives.

There were seven dual launch events, two missiles fired within £
seconds of each other, duwgithis reporting period. These events
were all required to meet mission objectives. Given the exceeding
short period between launches, dual lawsclaretreated as one
event.

Limiting launch activities during
nighttime hours, except when required
by mission objectives.

No launch events were conducted at night during this period.

Ensuring that aircraft and helicopter
flight paths maintain a minimum altitude
of 1,000 ft (305m) from pinniped h&
outs and rookeries, except in
emergencies or for reéime security
incidents

All aircraft maintained a minimum altitude of 1000 ft. from
pinniped haubut areas and rookeries.

Reviewing the launch procedure and
monitoring methods, in cooperationtiwi
NMFS, if any incidents of injury or
mortality of a pinniped discovered
during poslaunch surveys or
indications ofeffects to the distribution,
size, or productivity othe affected
pinniped populations as a result of the
authorized activities are thght to have
occurred.

No injured or deaghinnipedsrelated to launch activitiesere
observedduringthe monitoringperiod.No evidence of effects to
the distribution, size or productivity of affected pinniped
populations.
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4. TOTAL ESTIMATED NUMBERS OF PINNIPEDS AFFECTED

4.1 Pinniped Behavioral Reactions to Noise and Disturbance

Some of thepinnipeds on the beaches at Shibit disturbance reactions taissilelaunches, but
others do notThe levels, frequencies, and types of noise that elicit a mespeary between and within
species, individuals, locations, asghsonsReactions to the same missile types also varied from one launch
to the next, possibly due to weather conditididle heightambient noise or other factorsidipossible that
pinnipeds hauled out on land may react to the Hligttt at night) or the combined sighus sound, of a
missilelaunchbut reaction to the sudden change in sound during a launch is likely the primary triggering
factor. Furthermorepinnipeds, at times, e&t to the sight and sound of seabadd other pinniped®acting
to a launchThus, responses are not expected to be a direct function of received sounddessier,
some correlation betweapinniped responses and received sound Iénaslbeen shownat least for
California sea lions and elephant seh#ssed on data froprevious monitoringperiods(Holstet al. 2A.1).

For pinnipeds hauled out on land, behavioral changes thfigs a momentargtartlereaction or
an uprightposture to movemetiteither abrupbr deliberaté into the waterPrevious studies indicate that
the reaction threshold and degree of response are related to the activitpiahihed at the time of the
disturbanceln general, there is much variabiléndpinnipeds often stw considerable tolerance of noise
and other forms of humanduced disturbance, though at other times cepainipeds can be quite
responsive (Richardson et al. 1995; Reeves et al. 1996; Lawson et al. 1998).

It is possible thapinnipeds exposedtolaarh noi se mi ght As-oubsitgsmde o fr o
manner that causes injury or mortalityt this was not observed during monitoring of launches from SNI.
During some launches in the 262203 monitoring periodseveraPacific harbor segdups were kocked
over by adult seals as bgthips and adults moved toward the water in resptm$ige launchthoughno
injuries were observe@Holst 20@). Similarly, during the 2002005 monitoringperiod, severaCalifornia
sea lionpupswere knocked over by adudea lions as the adults moved along the beach in response to a
launch(Holst and Greene 28D The pups were momentarily startled, but did not appear to be injured

Since no injuries or deaths were obseraed no pups were abandonddring the monitored
launches in eithethis monitoringperiod or earlier monitoringlatingback to August 2001determining
disturbancdevel, rather than injury or mortalifypecamehe primary monitoring objectiveThe numbeof
pinnipeds on the monitored beaches thaty have been affected by the lausesls estimated Estimates
were always conservative, assuming the higbesgible level of impacihe Navy, consistent with NMFS
guidance(NMFS 2002), assumes thatpmniped blinking its eyes, lifting or turning its head, or moving a
few feet along the beach as a result of a human activity is not significantly afiextaabt harasséd

In this report, consistent wigbrevious related reports (it et al, 2008,2011; Ugoretz and Greene
2012,Ugoretz,2013 Ugoretz 2014, Ugoretz 28, Ugoretz 2016and Burke 201)7 it wasassumed that
only thosepinnipedsmeetingeither ofthe following criteriawereaffected by launass:

1. Pinnipeds exposed to launch sounds strong enough to cause TTS; and
2. Pinnipeds that left the hawlut site, or exibited prolonged movemerft- 10 m)or prolonged behavioral
changes (such asips separated from mothers) relative to their behavior immedieitaiyo the launch.

In practice,since August 200Ino pinnipeddave received sounds strong enough to ¢, and
few, if any, are believed to have received sounds strong enough to elicit TT&4(8below) Thus, the
number ofpinnipeds counted g®otentially affected during the monitorinegriod was based on criterion
(2) 1 the number that left the haaut site, or exhibitegrolonged movement.
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The numbers oéffectedpinnipeds were calculated fdwoth observeghinnipedsand pinnipedson
unobservegbortions ofbeachedbeing monitoredDisturbance reactions were shtived for California sea
lions and dil not appear to extend into subsequent dagsific harbor sealbften entethe waterduring a
launchbut recent observations suggest that thetyirnto haul out areawithin minutesif tide conditions
permit Based orthis andpast monitoring, it is ssumed that no loagrm affectsto pinnipedshave
occurred

4.2 Possible Effects on Pinniped Hearing Sensitivity

Temporary ompermanent hearing impairment igassibility whenpinnipeds are gosed to very
strong sounds in aiBased on data from terresl mammals, the minimum sound level necessary to cause
PTS ispresumed to be higher, by a variable and generally unknown amount, than the level that induces
barelydetectable TTSGiven what is known about the thresholds for TTS and PTS in terrestnainaia
and humans, the PTS threshold is expected to be well above the TTS thresholdifigpuisive sounds
For impulsive sounds, such as sonic booms and artillery shots, the difference may be smaller (Kryter 1985;
Southall et al. 2007). As described bejanissile launch sounds are sometimes impulsive.

4.2.1Temporary Threshold Shif

There are fewpublished data on TTS thresholds finnipeds in air exposed to impulsive or brief
norrimpulsive soundsl. Francine, quoted in NMFS (2004.41837), has meittned evidence of mild TTS
in captive California sea lions exposed to a 0.3 s transpemtd with an SEL of 135 dBre 20e P& (see
also Bowles et al. 1999%atsak, et al. (2007) estimated TTS onset for California sea lions inl&if aiB
re 20e P?@&. However, mild TTS may occur imarbor sea exposed to received levels lower than 135 dB
SEL (A. Bowlespers. comm., 2003)nitial evidence frommoreprolonged (nofpulse) exposuresuggests
that the TTS threshold on an SEL basis mayally be aroud 129 131 dB re20e P*& (MprWeighted)
for harbor sed, within their frequency range of good hearing (Kastak et al.; ZiMthall et al. 2007The
same research teams have found that the TTS thresholds of California sea liom$tardelephant seals
exposed to stransoundsre higheas compared toarbor sea (Kastak et al. 2005Based on these studies
and other available dat8puthall et al. (2007)roposel thatsoundsmay induce mildT TS if the received
peakpressure is-143 dB re 20Pg orif received SEEM is ~129 dB re 2& P> (for pulses) or131 dB
re 20¢ P’& (for nonpulsesreceivedin air). Those levels apply specifically tuarbor sea andare not
expected to elicit TTS in elephant seals or California sea lions (Southall et al. Q@¥)as a conservative
estimae, it is assumed that all three species might iav@ onset at aeceived SEIM of >129 dB re
20e Pa.

The sounds received fromissilelaunches on SNI are sometimes impulse souadgs,(vhennear
the launcher)At other times and locations they am@wimpulsive During monitoring ofmissilelaunches
from SNI during 20042017, few if any pinnipeds were exposed to sound levels above 122 dBNSEL
(Burke 2017,Ugoretz 2016 Ugoretz 2015Ugoretz 2014 Holst et al. 2008201J. In addition, peak
pressure levelatpinniped hawout beaches were generally <143 dB rer2@, although for some launches
that produced a sonic boom (impulsg@gak pressurdevels wereashigh as159 dB (Holst et al. 2008)
Thus, a few pinnipeds, particularly Pacific harbor seals, imyr TTS during somenissile launches
especially larger missilesrom SNI Because of their higher TTS thresholds, it is likely that fewer
California sea lions andorthernelephant seals may incur TTS as compardebttific harbor seal

Acoustic datacollected diring theJune 204 throughJune 2019nonitoring periodare comparable
to all previous reporting periods.
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4.2.2 Permanent Threshold Shift

Southall et al. (2007) estimate that recei$&d swould need to exceed the TTS threshold by at least
15 B for pulses and 13.5 dB for negpulsesin air for there to be risk of PT$ theharbor sealthe SEL
M that is estimated to result in omsd PTS is 144 dB r@0e P?& (Southall et al. 2007 As already noted
above, the SEIM measurements nearshorel diot exceed the SEhased PTS threshol&ven SEL-M
measurements taken close to the launcher faetess thari44 dB re 2@ P’&, with a maximum ol.37.3
dBr e 27%0s(Tabke.2)

However, there is sompossibility that a fewpinnipeds at SNI mighteceive peak pressures
exceeding those that elicit onset of TTSperhaps even PT$ animals (or humans) exposed to strong
impulsive sounde.g., close to an artillery shpthere is gossibility of PTS as a result of the highak
pressure even ithe received energy did not exceed the SEL criterion for PTS. dibein considering
peakpressures rather than energy levels, PTS onset may occur when the received level is as little as 6 dB
hi gher than the TTS t hr es hol lhrbor sep(Soltda®etal. BOOF)e 20 ¢ P

Given the higher TTS thresholdsnierthernelephant seals and California sea lions thalmairibor
seas, PTS thresholds in those other specieslaeexpected to be higher than in tiebor sealThus, it
isunlikely that PTS occurred in California sea lions or northern elephant seals during those launches. Pacific
harbor seal hawbut sites are locatddrtherfrom the launch complexes at SNI, geak levels at hatdut
locations will be lower than nearthe launchpads Thus,Pacific harbor seals are also unlikely to incur
PTS during launches at SNI. During the monitoring period, it is unlikely that the sounds were strong enough
at pinniped haubut sites to have induced PTS in any pinniped species.

4.2 3 Conclusions Regarding Effects oRinniped Hearing Sensitivity

Overall, the results to date indicate that there is Ijgdeential for appreciable TTS or PTS in
pinnipeds hauled outn SNInear he missile launchpathsduring launch operationdhis conclusion is
necessarily speculative given the limited TTS data (and lack of PTS dapirigreds in air exposed to
strong sounds for brigferiods In the event that levels are occasionally sidfitly high to cause TTS,
these levelprobably would be only slightly above timeesumed thresholds for mild TT$Shus, in the
event that TTS did occur, it would typically be mild and reversilnld thus PTS would necessarily not
occur. Given the relatigly infrequent launches from SNI, the |gnrobability of TTS during any one launch,
and the fact that a givapinniped is not alwaygresent on land, there appears to be no likelihood of PTS
from the cumulative effects of multiple launches.

4.3 Estimated Numbers of Pinnipeds Affected by Launches

The approach to estimating the numberpiohipeds affected by launebfrom June 204 through
June 2019wvas based on videand directobservations ofinnipeds, combined with estimates of the
numbers of hauled outinnipedsin the same general vicinityot videotaped but exposed to the same
launchtes Pinnipeds on unobserved portions of beaelepresumed to have re@d in the same manner
and numbeas those whose responses were videotdfmEdinnipeds othe unobservedgortionof beach
the percentage dhe affectedspecieson theobservedportion of beactwas applied to theunobserved
beach.

When an entire beach was not within the field of vidw,proportionof pinnipedsin the focal subgroups
affected dumg each launch (based on the disturbance criteria lissagtion4.1) wereextrapolated to the
estimate theotal number of individualaffectedin the unobservedrea It wasnot possible to extrapolate
theproportions ofpinnipedsaffected on the monitoredthches tohe entire island as not all beacleesild



4. Pinnipeds Affected 16

be observed on the day of a launch. However, whermmssible surveys of surrounding beachesre
conducted during monitoring set up to determine if additipivalipeds werein the areaAdditionally,
individual pinnipedswere likely affected on more than one occasion, Wwate counted here as separate
individuals. The estimate ofpinnipeds affectedor the entire islandnay be underestimatelout are
representative of affects to pinnipeds overall

Northern fur sealsGallorhinus ursinuy Guadalupe fur seal#\(ctocephalus townsendiSteller sea
lions Eumetopias jubatysvere not observedn SNI duringlaunchesduring the June 2@ June 2019
monitoringperiod, and none were evident in the video segthat were analyzed.

Observations from 2002019 indicatethat all of thepinnipedhaulout sites continue to be occupied
on subsequent days following the launché®reis no evidence of injury or mortality during afgunch
event
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4.4 Summary

There isno evidencethat pinniped injuries or fatalitiesccurred ddng launchevents nor wasany
expectedased on past measurements and observaltiddmalso unlikely that anginnipeds were exposed
to received levels of sourmhegy abovelevels at which PTS or TTS would occur

Approximately 3,876 California sea lions, 99 Pacific harbor sealslamibrthern elephant seals
were estimated to have been affected during the June 2014 thhougP019 monitoring period. These
figures ae approximate and include extrapolations for pinnipeds on portions of the beach that were not
within the field of view of the camera and likely include instances where the same individuals were counted
more than once at different times and/or differerytsdd hese estimates correspond to an average rate of
144 sea lions, 3.6 harbor seals and 0.4 elephant seals affected per launch event. The LOA authorized take
of up to 24,360 California sea lions, up to 3,430 Pacific harbor seals an@d,dfQaorthern etphant seals
launch for this 5year period (4,872 sea lions, 686 harbor seals and 492 elephant seals per year). Estimates
of affected pinnipeds did not exceed that allowed in the LOA for any permit year.

The resultsfrom the June 204 through June2019 moritoring period (and thosefrom previous
monitoringperiodg suggest that any effects of the launch operations were minortstrartand localized
SomePacific harbor sealleft their haubut siteon offshore reefsbut numbers occupying haolt sites
shortly after a launcbr the next dayverecomparabldo pre-launch levelslt is not likely that any of the
pinnipeds on SNI were adversely impacted by such behavioral reactions

These results are supported by continuing population increases of pinmip8da Nicolas Island.
Counts of all three species of pinnipeds haigmificantlyincreased on SNdver the past three decades
(Barlow, et al., 199 % luharty, 1999l e Boeuf, et al., 1978,0wry 2002 Lowry and Maravilla, 2009, owry,
et al., 1996 andd®8 and Lowry, Pers. CommJhis includes increases in pinniped counts in the portions of
the island closest to the missile launch trajectories.
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The following tables summarize pinniped monitoring data by LOA permit year, June 2014 through June
2019. In the mondring report for 201%Ugoretz 2015)there was aattemptto estimate affected sea lion
numbers on unmonitored beaches by averaging aerial seallycounts made during peak sea lion
abundancéetween 2001 and 201This method certainly overestimdtéhe number of sea lions for any
given launch event and yielded inconsistent and subjeestgts For the summary belownly

observations and direct extrapolations to the monitored areas for all years is considered.



CALIFORNIA SEA LION ESTIMATES BY PERMIT YEAR (Pagel of 3)

Estimated numbers of Californias ea | i ons harassed by | aunches from
program LOA Year 1: June 3, 2014 June 3, 2015
# of Focal Animals Total # Potentially
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area Subtotals
17 June 2014 B807 Dos Coves 20 40
Redeye Beach 5 100
B809 37 154 294
5 August 2014 B807 Dos Coves 8 15
B809 - 0
Rock Crusher 0 0 15
6 August 2014 B807 Dos Coves 10 12
B809 0 0
Bachelor Beach 0 0 12
4 September 2014 Alpha Dos Coves 35 35
B809 18 245
Redeye Beach 15 15 295
4 September 2014* Alpha Dos Coves 1 1
B809 50 308
Redeye Beach 1 1 310
18 December 2014 Alpha Dos Coves 0 0
Dos Coves Cliff 75 75
Coast Guard Beach 0 0 75
13 May 2015 Alpha Dos Coves 25 54
B809 0 0
Vizcaino Point 8 31 85
Total number of California sea lions potentially affected LOA Year 1: 1,096 Average per Launch Event
Estimatednumber s of California sea |ions harassed

missile launch program LOA Year 2: June 4, 201% June 3, 2016

# of Focal Animals Total # Estimated
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area Subtotals
6 June 2015 B807 Dos Coves 0 0
B809 0 0
Vizcaino Point 0 0 0
15 October 2015 B807 Dos Coves 14 39
B809 30 350 389
21 October 2015 B807 Dos Coves 20 20
B809 10 11 33
27 October 2015 B807 Dos Coes 0 0
B809 5 20 20
8 December 2015 B807 Dos Coves 13 30
Building 809 50 95
Vizcaino Point 70 233 358
17 December 2015 Alpha Dos Coves 2 3
Building 809 34 41
Vizcaino Point 34 136 180
4 February 2016 Alpha Dos Coves 0 0
Building 809 29 29
Vizcaino Point 100 100 129
7 April 2016 Alpha Dos Coves 0 0
Vizcaino Point 12 40 40

Total number of sea lions potentially affected LOA Year 2: 1,149 Average per Launch Event




CALIFORNIA SEA LION ESTIMATES BY PERMIT YEAR  (Page 2 of 3)

Esti mated numbers of California sea |ions har
missile launch program LOA Year 3: June 4, 2016 June 3, 2017

# of Focal Animals Total # Estimated
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area Subtotals
19 October 2016 B807 Dos Coves 41 82
Vizcaino Point 40 100 182
27 October 2016 B807 Dos Coves 130 252
Building 809 26 260
Redeye Beach 0 0 512
03 December 2016 Alpha Dos Coves 10 140
Building 809 0 0
Redeye Beach 30 10 150
12 May 2017 Alpha Dos Coves 200 70
Redeye Beach 10 28 98

Total number of sea lions potentially affected LOA Year 342 Average per Launch Event: 23

Estimated numbers of Californ a sea | i ons harassed by |l aunche
missile launch program LOA Year 4. June 4, 2017 June 3, 2018
# of Focal Animals Total # Estimated
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area Subtotals
14 September 2017 Alpha Dos Coves 80 219
Redeye Beach 35 35 254
21 November 2017 Dos Coves 70 105
B807 Redeye 0 0
Phoca Reef 0 0 105
29 November 2017 Dos Coves 40 120
Alpha Redeye - -
Phoca Reef 0 0 120
30 November 2017 Dos Coves 10 100
B807 Redeye 0 0
Bachelor Beach 0 0 100
27 April 2018 Dos Coves - -
Alpha Redeye - -
Phoca Reef - - -
27 April 2018 Dos Coves - -
Alpha Redeye - -
Phoca Reef - - -

Total number of sea lions potentially affected LOA Year 4: 579 Average per Launch Event (does not include the two launchvihemisdata): 145

(-) No Data equipment failure



CALIFORNIA SEA LION ESTIMATES BY PERMIT YEAR (Page 3 of 3)

Esti mated numbers of California sea | ions
missile launch program LOA Year 5: June 4, 2018 June 3, 2019

# of Focal Animals Total # Estimated
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area Subtotals

02 October 2018 B807 Dos Coves 70 70

Redeye 0 0

Bachelor 0 0 70
18 October 2018 B807 Dos Coves 40 40

Redeye Beach 0 0

Bachelor 0 0 40

Total number of sea lions potentially affected LOA Year 510 Average per Launch Event: 5!




PACIFIC HARBOR SEAL ESTIMATES BY PERMIT YEAR (Page 1 of 2)

Estimated numbers of Pacific Harbor Seals harassed by launchesfim t he Navyds SNI mis
launch program LOA Year 1: June 3, 2014 June 3, 2015

Total #
# of Focal Animals Potentially
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area

17 June 2014 B807 Redeye Beach 4 10
5 August 2014 B807 All Areas 0 0
6 August 2014 B807 All Areas 0 0
4 September 2014 Alpha Vizcaino Pt. 0 40
4 September 2014 Alpha Vizcaino Pt. 0 0
13 May 2015 Alpha All Areas 0 0

Total number of harbor seals potentially fefcted: 50 Average per Launch Event: 8.

Esti mated numbers of Pacific Harbor Seal s ha
missile launch program LOA Year 2: June 4, 201% June 3, 2016

# of Focal Animals P(-)rtztr?tli:il
Launch Date Launch Site Monitoring Site Potentially 4
Affected Af_fected in
Monitored Area

6 June 2015 B807 B809 1 11
15 October 2015 B807 All Areas 0 0
21 October 2015 B807 B809 20 20
27 October 2015 B807 All Areas 0 0
8 December 2015 B807 All Areas 0 0
17 December 2015 Alpha All Areas 0 0
4 February 2015 Alpha All Areas 0 0
7 April 2016 Alpha Pirates Cove 4 4

Total number of harbor seals potentially affected: 35 Average per Launch Event:

Esti mat ed number s of Paci fic Har bor Seal s h a
missile launch program LOA Year 3: June 4, 2016 June 3, 2017

. Total #
# of Focal Animals Potentially
Launch Date Launch Site Monitor ing Site Potentially Affected in
Affected Monitored Area

19 October 2016 B806 Phoca Reef 0 0
27 October 2016 B806 All Areas 0 0
3 December 2016 Alpha Redeye 0 0
12 May 2017 Alpha Pirates Cove 4 4

Total number of harbor seals potentially affected: 4 Average per Launch Even




PACIFIC HARBOR SEAL ESTIMATES BY PERMIT YEAR (Page2 of 2)

Estimated numbers of Pacific Harbor Seals harassedbglunches from t he Navybs S
launch program LOA Year 4: June 4, 2017 June 3, 2018

Total #
# of Focal Animals Potentially
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area

14 September 2017 Alpha Phoca Reef 4 4
21 November 2017 B807 Phoca Reef 0 0
29 November 2017 Alpha Phoca Reef 6 6
30 November 2017 B807 All Areas 0 0
27 April 2018 Alpha Phoca Reef - -
27 April 2018 Alpha Phoca Reef - -

Total number of harbor seals gentially affected: 10 Average per Launch Event (does not include launch events without data)

(-) No data, equipment failure

Estimated numbers of Pacific Harbor Sealh ar assed by | aunches from the N
program LOA Year 4: June 4, 2018 June 3, 2019
Total #
# of Focal Animals Potentially
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area

02 October 208 B807 All areas 0 0
18 October 2018 B807 All areas 0 0

Total number of harbor seals potentially affected: 0 Average per Launch Event




NORTHERN ELEPHANT SEAL ESTIMATES FOR ALL PERMIT YEAR S (Page 1 ofl)

Note:In June 2010, a revised monitorinigup was submitted to NMFS thattoposed the discontinuation of
directedmonitoring for northern elephant seals, as this species had shown little reaatigril@launches
atSNI. NMFS accepted thigroposed change to the monitoringmp(NMFS 2010) thus,beaches dominated
by elephant seals wenetusuallytargeted fomonitoling after December 201@utany reactions of elephant
seals observeid the field of view of camers monitoring other speciegrestill recorded

Elephant seals wereequently present orbeachegnonitored during the 2032019 LOA Period. This
summaryincludesonly those instances where elephsgals were potentially affectég launcheover the
5-year period.

Estimated numbers ofNorthern Elephant Seal s har assed by | aunches
launch program for all LOA Years: June 3, 2041 June 3, 2019
Total #
# of Focal Animals Potentially
Potentially Affected in
Launch Date Launch Site Monitoring Site Affected Monitored Area
13 May 2015 Alpha Dos Coves 1 1
18 October 2018 B807 DosCoves 5 10

Total number of harbor seals potentially affectetll Average per Launch Event0.4 (11/27 events)

fror
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Acousticmeasurements andnalysis foracoustic monitoring conducted froJune3, 2014through early
November 2017 wengrovidedto NMFSin earlier report§Ugoretz 2014Ugoretz 205, Ugoretz 2016
Burke 2017).



Acoustic Analysis San Nicolas Island Launches
Mid-November 2017 through June 2019
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Introduction

The material in this document has been provided for inclusion in the technicalstgndated by

NAVAI R6s current Letter of Authori zThematemal under t he
presents the resultd sound measurementssg#venmissile launcheffom San Nicolas Island on 21

November 2017, 29 November 2017, 30 November 2017, 27 April @@b8aunches)2 October 2018,

and 10 October 2018.

Methods

Various federal, state, and other organizationsmamend specific acoustic thresholds for the onset of

temporary threshold shift (TTS) and permanent threshold shift (PTS) in marine mammals. The thresholds

cited in theResultssection below are from the U.S. Navy technical report by J.J. Finneran and A.K

Jenkins Criteria and Thresholds for U.S. Navy Acoustic and Explosive Effects Anglyblshed by the

Space and Naval Warfare Systems Center Pacific, San Diego, CA in April 2012 (Accession Number:
ADA561707. For pinnipeds in air, these thresholds given in terms of weighted (Weighted or Type

1) sound exposure level, i.e., S8, and unwei ghted peak sound pressul
Specifically, for pinnipeds in air, TTS thresholds 428 dB re 20 uPas SEL-M and 143 dB re 20 pyPa
unweightedpeak pressure (Pk), while PTS thresholds are 144 dB re 26| $-M or 149 dB re 20

pPa unweighted peak pressure (PK).

Results

Measured missile sounds exceeding the level considered sufficient to cause temporary threshold
shift (TTS) in pinnipeds, spedically, SEL:M level of 129 dB re 20 yPas or (unweighted) peak
pressure of 143 dB re 20 pPa:

SEL-M was 134.1 dB re 20 pRa and unweighted (flat weighting) peak pressure level was 151.2 dB re
20 pPa for a 88SSM missile measurextthe launctsiteat B807 on 30 November 2017. Likewise,
SEL-M was 133.9 dB re 20 pRa and unweighted (flat weighting) peak pressure level was 150.3 dB re
20 pPa for a 88SSM missile measurext tothe launchsiteat B807on 10 October 2018Thesesound



measurementaere take nextto the source of the soundth no pinnipeds in the vicinity. Launches
from the B807 siteare near shore amdissiles launchdfrom this sitedo not crossver beaches occupied
by pinnipeds.

Measured missile sounds exceeding the level considered sufficient to cause permanent threshold
shift (PTS) in pinnipeds,specifically, SEEM level of 144 dB re 20 pPas or (unweighted) peak
pressure of 149 dB re 20 pPa:

No measured sound levels exceeded the-BEhreshold for permanent threshold shift (PTS).

The highest levels measured for the six mgsle flights:

The highest measured sound ledefseak pressure, SPL, and SEtorresponded to the 88SSM missile
launches noted above, which took place on 30 November 2017 and 10 October 2018.

The highest measured peak pressure (unweighted, i.e., flat wmgighis 151.2 dB re 20 pPalatinch
site B807 on 30 November 2017.

The highest measured sound pressure level (SPL; flat weighting) was 137.0 dB ré @20duRas
measure at both the B8@&unchsite on 30 November 2017 and 8807 launctsite on 10 October
2018.

The highest measured sound exposure level (SEL; flat weighting) was 134.8 dB reé-2@tlRanch
siteB807on 10 October 2018. A close second in unweighted SEL level was 134.7 dB re?20q1Pa
launchsite B807 on 30 November 20187.

Atypical processing of missile flights:

At the launch sit®&807 of the 88SSM missile launch on 21 November 2017, the sound file contained 24
bit samples collected at a sample rate of 48 kHz idstéthe typical 1ébit samples collected at a 44.1

kHz sample rate. This recording was deemed unreliable to use. The recording and analysis of this

| a un c h pgimipedrmohit@ring site (Dos Coves) was nhominal.

For the GQMmissile launchson 27 April 2018recordings from two of the four monitoring sites

exhibited unusually low recording levels. At monitoring site Phoca Reef, the sound of missiles from the
launch, at both times 10:00:00 and 11:20:00, was barely audible on the right channel (corresponding to

the more sensitive of the two microphones) and below the noise floor of the left channel (corresponding

to the less sensitive of the two microphones). Thus, these recotdirigsotbe processed. At

monitoring site Red Eye, the launch event weartl on the sensitive right channel, but the left channel

was near flat | ine. The accompanying data sheet
recordings were unusable. However, data collected at the Dos Covklphaad monitoringites

were nominal and analyzed.

For the 88SSM missile launch on 2 October 2018, recordings from all four monitoring sites suffered from
various problems. At the Bachelor Beach monitoring sitegpeat spectral levels were dissimilar. The

gain settingglocumented on the accompanying data sheet were inconsistent with the acoustic data, yet
swapping them increased the spectral level discontinuity. These acoustic data were not analyzed. At the
Dos Coves monitoring site, pevent levels were again dissian. In addition, the level of the noise floor

of the insensitive channel was inexplicably lower than that of the sensitive channel. Gain settings
recorded on the data sheet were again inconsistent with the acoustic data. These acoustic data were not



analyzed. Atthdé8807 launctsite, preevent spectral levels and documented gain settings suggested that
the left and right channels appeared to have been swapped, and the values logged in the data sheet were
also swapped. Regardless, the digaeorded on the insensitive channel was clipped (i.e., distorted due

to its levels exceeding a given threshold), so the analysis could not proceed.

At monitoring site Dos Coves of the 88SSM launch on 10 October 2018, the recording exhibited
problems simar to the recording at Dos Coves of the 88SSM launch eight days earlier: dissimilar pre
event spectral levels, contradictory noise floor levels, and inconsistent gain settings. As a result, these
acoustic data were not analyzed. The recordings andsasad§ the remaining three monitoring sites for
this launch were nominal.

In summary, 16 out of 25 total recordings of missiles/monitoring sites were analyzed and presented in this
report.



TABLE 1. Pulse parameters for flat, A-, and Mps-weighted sound fom SNI missile launches,
November 2017 October 2018.

Launch Date & CPA Flat-weighted sound A-weighted sound M pa-weighted sound
Monitoring Site (km) Pk SPL SEL Dur SPL SEL Dur SPL  SEL Dur
21 November 2017: 88SSM

Dos Coves 120.7 106.1 1070 1.2 103.5 1042 1.2 105.7 1064 1.2
B807 N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
29 November 2017: FSSTT

Phoca Reef 99.8 853 882 20 788 833 28 840 886 29
Red Eye 96.9 81.3 874 4.1 780 819 24 80.6 86.4 3.7
Alpha Pad 1189 1042 1095 34 97.1 1010 25 1014 1064 3.1
30 November 2017: 88SSM

Red Eye 100.2 831 87.7 29 69.3 71.3 1.6 82.3 83.0 1.2
Dos Coves 122.8 1075 1106 2.0 1035 1052 15 107.0 1089 1.6
Bachelor Beach 1178 102.6 1069 2.7 955 976 16 1024 1046 1.7
B807 151.2 137.0 1347 0.6 1351 1320 0.5 136.8 1341 0.5
27 April 2018: GQM x 2

Phoca Reef (1/2) N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
Phoca Reef (2/2) N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
Dos Coves (1/2) 1440 1343 1209 0.0 109.0 106.0 0.5 123.7 1144 0.1
Dos Coves (2/2) 1444 1356 120.7 0.0 106.9 105.2 0.7 122.1 1131 0.1
Red Eye (1/2) N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
Red Eye (2/2) N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
AlphaPad (1/2) 136.1 1196 1228 21 1079 1110 21 1140 1173 2.1
AlphaPad (2/2) 138.7 121.0 1238 1.9 110.1 113.0 1.9 115.7 1187 2.0
2 October 2018: 88SSM

Bachelor Beach N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
Dos Coves N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
Red Eye Beach 1034 849 916 4.6 70.5 72.8 1.7 7.7 81.0 2.1
B807 N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
10 October 2018: 88SSM

Bachelor Beach 1174 1040 108.2 2.6 98.7 1009 1.7 103.1 1055 1.7
Dos Coves N/A N/A N/A  N/A N/A N/A N/A N/A N/A N/A
Red Eye Beach 1025 813 857 28 64.4 66.8 1.7 73.4 76.8 2.2
B807 150.3 137.0 1348 0.6 134.7 1311 0.4 136.9 1339 0.5

Note: Pak levels (Pk) and SPLs are in dB relative to 20 pPa. SELs or energy levels are in dB réuPations (Dur) are in
seconds. M\ = data not available



TABLE 2. Ambient broadband (10 20,000 Hz) sound levels (in dB re 20 yPa) as recorded before
launches.

Date Missile Site Flat-weighted A-weighted M pa-weighted
21 November 2017 88SSM Dos Coves 57.7 49.9 54.4
B807 N/A N/A N/A
29 November 2017 FSSTT Phoca Reef 56.4 46.2 50.2
Red Eye 61.5 48.1 55.9
Alpha Pad 520 21.6 34.2
30 November 2017 88SSM Red Eye 67.2 51.3 59.8
Dos Coves 75.1 57.1 65.5
Bachelor Beach 66.1 54.0 61.0
B807 69.6 55.3 61.3
27 April 2018 GQM x 2 Phoca Reef (1/2) N/A N/A N/A
Phoca Reef (2/2) N/A N/A N/A
Dos Coves (R) 82.5 53.0 61.3
Dos Coves (2/2) 74.9 52.2 57.9
Red Eye (1/2) N/A N/A N/A
Red Eye (2/2) N/A N/A N/A
AlphaPad (1/2) 72.2 32.0 41.9
AlphaPad (2/2) 74.6 34.8 42.6
2 October 2018 88SSM Bachelor Beach N/A N/A N/A
Dos Coves N/A N/A N/A
Red Eye Beach 76.4 394 45.7
Rock Crusher, West Enc N/A N/A N/A
10 October 2018 88SSM Bachelor Beach 60.5 52.4 57.8
Dos Coves N/A N/A N/A
Red Eye Beach 57.6 48.8 54.0
B807 64.6 57.3 61.8

N/A = data notavailable.



FIGURE 1. (A) Pressure waveform and (B) on¢hird octave band levels for a 88SSM flight at unknown launch time on 21 November 2017.
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FIGURE 2. (A) Pressure waeform and (B) onethird octave band levels for a FSSTT flight at 14:18:00 on 29 November 2017.
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FIGURE 3. (A) Pressure waveform and (B) on¢hird octave band levels for a 88SSM flight at unknown launch time on 30 November 2017.
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