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CHAPTER 1 - PURPOSE AND NEED FOR THE ACTION
1.1 Introduction

The Marine Mammal Protection Act (MMPA) (16 U.S.C. 1361 et seq.) prohibits the take of
marine mammals except under limited circumstances. Individuals seeking to obtain take
coverage for marine mammals under the jurisdiction of the National Marine Fisheries Service
(NMES) are required to submit a request to NMFS for 5-year regulations or annual
authorizations. See 16 U.S.C. 8§ 101(a)(5)(A) & (D). In June 2007, the U.S. Navy (Navy)
submitted an application to NMFS for 5-year regulations and a Letter of Authorization (LOA)
for military readiness activities in the area referred to by the Navy as the “Hawaii Range
Complex” (HRC). NMFS’ promulgation of regulations, issuance of a 2009 LOA, and issuance
of subsequent LOAS as appropriate are therefore required to authorize the Navy to take marine
mammals incidental to military readiness activities in the HRC. As described in more detail
below and in Section 1.2, this Mitigation Environmental Assessment (Mitigation EA) provides
additional analysis of mitigation measures under consideration by NMFS as part of the MMPA
rulemaking process.



Sections 101(a)(5)(A) and (D) of the MMPA direct the Secretary of Commerce (Secretary)
to allow, upon request, the incidental, but not intentional taking of small numbers of marine
mammals by U.S. citizens who engage in a specified activity (other than commercial fishing)
within a specified geographical region during periods of not more than five consecutive years
each if certain findings are made and regulations are issued or, if the taking is limited to
harassment and of no more than 1 year, the Secretary shall issue a notice of proposed
authorization for public review.

Authorization shall be granted if NMFS finds that the taking will have a negligible impact
on the species or stock(s), will not have an unmitigable adverse impact on the availability of the
species or stock(s) for subsistence uses, and if the permissible methods of taking and
requirements pertaining to the mitigation, monitoring and reporting of such taking are set forth.
In regard to mitigation, NMFS must set forth the means of effecting the least practicable adverse
impact on the affected species or stocks and their habitat, paying particular attention to rookeries,
mating grounds, and areas of similar significance.

On June 25, 2007, NMFS received an application from the Navy requesting authorization for
the take of individuals of 24 species of marine mammals incidental to upcoming Navy training
activities to be conducted within the HRC, which covers 235,000 nm? around the Main Hawaiian
Islands, over the course of 5 years. These training activities are classified as military readiness
activities, which have the potential to incidentally take marine mammals present within the HRC
by exposing them to sound from mid-frequency or high frequency active sonar (MFAS/HFAS)
or to underwater detonations at levels that NMFS associates with the take of marine mammals.
Subsequent to the initial application, Navy updated specific aspects of the request and submitted
these clarifications to NMFS in February and April 2008.

The issuance of MMPA incidental take regulations and associated LOAS to the Navy is a
Federal action, thereby requiring NMFS to analyze the effects of the action on the human
environment pursuant to the National Environmental Policy Act (NEPA). The Navy developed
an Environmental Impact Statement (EIS) that analyzed the environmental effects of conducting
military training, maintenance, and research, development, testing and evaluation (RDT&E) in
the HRC. NMFS participated as a cooperating agency in the development of the HRC EIS (e.g.,
providing information in NMFS’ area of expertise and assisting in the environmental effects
analysis of naval exercises on endangered species, marine mammals, and other marine
resources). NMFS also participated as a cooperating agency in accordance with the NEPA
regulations to ensure that the HRC EIS contained adequate information and analysis to allow
NMFS to adopt the HRC EIS for the corresponding issuance of the MMPA 5-year incidental
take regulations, the 2009 LOA, and future LOAs as appropriate. The HRC Final EIS was
published on May 9, 2008,

Based on NMFS’ preliminary determinations reached in the development of the proposed
rule associated with HRC as well as our analysis of the comments received during the public
comment period on the proposed rule, NMFS has determined that the Navy’s EIS adequately
analyzes the training activities in the HRC and NMFS has adopted the HRC Final EIS to support
the proposed issuance of the MMPA incidental take regulations, the 2009 LOA, and future LOAS
as appropriate. As mentioned above, NMFS must also prescribe regulations that set forth the



means of effecting the least practicable adverse impact on affected species or stocks and their
habitat (i.e., mitigation measures). The Navy’s EIS includes a suite of proposed mitigation
measures, a discussion of mitigation measures that were considered by the Navy, but eliminated,
and an indication that additional mitigation measures (not discussed in the EIS) may be required
by NMFS pursuant to the MMPA process.

1.2 Purpose and Need for Action

NMFS’ proposed action, as analyzed in this Mitigation EA is the additional analysis of
mitigation measures (i.e., consideration of benefits to affected species or stocks and their habitat
and effectiveness of such measures based on a practicability standard) and a determination of
whether such measures will be included in the MMPA final rule for the HRC. In making a
determination of “least practicable adverse impact”, NMFS considers the needs of the affected
species or stocks and their habitat, as well as the personnel safety, practicality of implementation,
and the impact on the effectiveness of the military readiness activity. See 16 U.S.C.
1371(a)(5)(A)(ii). Mitigation measures need only be set forth if regulations are issued
authorizing incidental take — if NMFS were to deny the Navy’s request for an authorization, an
analysis of mitigation would not be necessary — therefore, this Mitigation EA assumes that an
authorization will be issued. NMFS has not yet made a final decision regarding the issuance of
an authorization, but assumes issuance here as the basis for this analysis. As mentioned
previously, NMFS adopted the HRC Final EIS in December 2008 and will rely on that document
to support our decision whether or not to issue incidental take regulations, the 2009 LOA, and
future LOAs as appropriate. This Mitigation EA is tiered off of the HRC Final EIS and will
serve the specific purpose of providing additional analysis of a reasonable range of mitigation
alternatives that may be required if an MMPA authorization is issued. If the appropriate findings
under the MMPA can be made, the need for this action arises from NMFS’ requirement to set
forth in any associated regulations and LOAs the requirements pertaining to mitigation.

As described, mitigation is a very important component of the MMPA process and
additional analysis of reasonable mitigation measures in this Mitigation EA will further support
NMFS’ choice of what should be required in regulations, the 2009 LOA, and subsequent LOAS
as appropriate, if issued. Additionally, this Mitigation EA allows NMFS to include an analysis
of any mitigation options that may have arisen during the MMPA public comment period, which
occurred after the publication of the HRC Final EIS.

Many of the mitigation measures analyzed in this document are general measures that could
apply to any Navy training action involving sound in the water. NMFS may reference the
analysis included in this document for consideration in other Navy actions.

1.3 Description of Action and Alternatives Analyzed in the Mitigation EA

In order to issue incidental take regulations under Section 101(a)(5)(A) of the MMPA,
NMFS must set forth the “permissible methods of taking pursuant to such activity, and other
means of effecting the least practicable adverse impact on such species or stock and its habitat,
paying particular attention to rookeries, mating grounds, and areas of similar significance.” The
National Defense Authorization Act of 2004 (NDAA) (Public Law 108-136) amended the



MMPA (Section 3(18)(B)) as it relates to “military-readiness activities” and the incidental take
authorization process by: removing the “small numbers” and “specified geographical region”
limitations; amending the definition of “harassment”; and (most applicable here) indicating that
“least practicable adverse impact” shall include consideration of personnel safety, practicality of
implementation, and impact on the effectiveness of the military readiness activity.

The Navy’s training activities in the HRC are considered military readiness activities. Itis
incumbent upon NMFS to include in the incidental take regulations, adequate means to achieve
the least practicable adverse effect. This means carefully considering the Navy’s proposed
mitigation, as well as other potential measures, and assessing the benefit of the considered
measures to the affected species or stocks of marine mammals and their habitat, while also
considering personnel safety, practicality of implementation, and impact on the “military-
readiness activity”. If NMFS determines that the activity, as proposed (and including the Navy’s
proposed mitigation), does not include adequate means to achieve the least practicable adverse
effect, then NMFS will identify, and discuss with the Navy, additional practicable mitigation
measures to further lessen adverse effects. Any mitigation measure prescribed by NMFS should
be known to accomplish, have a reasonable likelihood of accomplishing (based on current
science), or contribute to the accomplishment of one or more of the general goals listed below:

a) avoidance or minimization of injury or death wherever possible (goals b,c, and d may
contribute to this goal).

b) a reduction in the numbers of marine mammals (total number or number at biologically
important time or location) exposed to received levels of active sonar, underwater detonations, or
other activities expected to result in the take of marine mammals (this goal may contribute to a,
above, or to reducing harassment takes only).

c) areduction in the number of times (total number or number at biologically important time
or location) individuals would be exposed to received levels of active sonar, underwater
detonations, or other activities expected to result in the take of marine mammals (this goal may
contribute to a, above, or to reducing harassment takes only).

d) a reduction in the intensity of exposures (either total number or number at biologically
important time or location) to received levels of active sonar, underwater detonations, or other
activities expected to result in the take of marine mammals (this goal may contribute to a, above,
or to reducing the severity of harassment takes only).

e) a reduction in adverse effects to marine mammal habitat, paying special attention to the
food base, activities that block or limit passage to or from biologically important areas,
permanent destruction of habitat, or temporary destruction/disturbance of habitat during a
biologically important time.

f) for monitoring directly related to mitigation - an increase in the probability of detecting
marine mammals, thus allowing for more effective implementation of the mitigation (shut-down
zone, etc.)



This document contains an assessment of the mitigation alternatives being considered by
NMEFS for the issuance of incidental take regulations, the 2009 LOA, and future LOAs, as
appropriate, to the Navy for its training exercises in the HRC. Following are the three
Iternatives:

No Action Alternative: Navy Mitigation Measures — For this decision, the no action
alternative consists of NMFS issuing regulations, a 2009 LOA, and future LOAs as
appropriate, for the HRC that requires the mitigation measures proposed in the Navy’s
application for incidental take regulations and LOA with no changes or dditions.

Alternative 1 (Preferred Alternative) — NMFS and the Navy worked together to develop
two additional mitigation measures (a Stranding Response Plan and a Humpback Whale
Cautionary Area). Alternative 1 is the issuance of regulations, a 2009 LOA, and future
LOAs as appropriate to the Navy for the HRC that requires all of the mitigation measures
included in the no action alternative plus these two additional measures.

Alternative 2 — NMFS considered a variety of reasonable potential mitigation measures
that have been recommended in public comments in the past or discussed internally.
Alternative 2 is the issuance of regulations, a 2009 LOA, and future LOAS as appropriate, to
the Navy that requires all of the mitigation measures listed in Alternative 1, but with the
addition of some subset of the additional suite of mitigation measures considered in this
Alternative 2. These additional mitigation measures were developed internally by NMFS,
provided in the comments received on the MMPA Notice of receipt or proposed rule, or
considered and analyzed by the Navy in the HRC EIS but not proposed as part of the Navy’s
preferred alternative.

In order to analyze the mitigation alternatives it is necessary to understand the underlying
training activities for which incidental take would be authorized. As noted, the HRC Final EIS
contains a complete description of these activities. NMFS has adopted the HRC Final EIS prior
to reaching a finding on this Mitigation EA and this EA is tiered off of the HRC Final EIS.
Additionally, and more specifically, NMFS’ proposed rule establishing the framework upon
which incidental take authorizations may be issued to the Navy for its HRC training activities
contain: a description of the Navy activities; a description of the marine mammals that will likely
be taken by the Navy activities; an analysis of the permissible methods of take and their impacts
to marine mammals; and a finding of negligible impact. These provisions, as appropriately
updated via the MMPA process, are a required part of any final rule issued for this action.
Applicable portions of the proposed rule are incorporated by reference herein and may be viewed
at: http://www.nmfs.noaa.gov/pr/permits/incidental.htm#applications. A summary of the major
components of NMFS’ proposed authorization is included in the next section.

1.4  Background - Summary of NMFS’ Proposed Authorization for HRC

As noted above, in order to analyze the mitigation alternatives it is necessary to briefly describe
the underlying training activities for which incidental take would be authorized (additional
information is available in the HRC Final EIS).


http://www.nmfs.noaa.gov/pr/permits/incidental.htm#applications

1.4.1 Specified Activities Covered by the Proposed Authorization

NMFS has proposed regulations to authorize the take of marine mammals incidental to a
subset of the Navy’s military readiness training activities in the HRC that include the use of mid-
frequency active sonar (MFAS), high frequency active sonar (HFAS), and underwater explosive
detonations. Following are summaries of the specified activities.

1.4.1.1 Activities Utilizing Active Sonar Sources

For the HRC, the training activities that utilize active tactical sonar sources fall into the
category of Anti-submarine Warfare (ASW) exercises. During training and testing in the HRC,
tactical military sonars are used to detect submarines and other underwater contacts. This task
requires the use of the sonar mid-frequency range (1 kilohertz [kHz] to 10 kHz) predominantly,
as well as one source in the high frequency range (above 10 kHz) that operates at a source level
high enough to be considered in the modeling of take estimates. The high frequency source will
contribute a comparatively very small amount to the total amount of active sonar that marine
mammals will be exposed to during the Navy’s proposed activities; however, for this document
we will refer to the collective high and mid-frequency sonar sources as MFAS/HFAS. Table 1
(below) summarizes the nominal characteristics of the acoustic sources used in the HRC EIS
modeling to predict take of marine mammals.

Description of | Source Center Source | Spacing | Vertical Horizontal Units per Total Amount

Sonar Type Sonar Depth (m) | Freq (kHz)| Level (dB)[ (m)* [Directivitiy| Directivity Hour per Year

MK-48 Torpedo 27 > 10 classified 144 Oomni omni one torpedo run 313 runs

AN/SQS-53 Surface Ship 7 35 235 154 Oomni 240" Forward 120 pings 1284 hours
AN/SQS-56 Surface Ship 7 7.5 225 154 Oomni 30° Forward 120 pings 383 hours
AN/SSQ-62 Sonobuoy 27 8 201 450 Oomni Oomni 8 sonobuoys 2423 buoys
AN/AQS-22 Helo Dipping 27 4.1 217 15 Omni omni 2 dips 1010 dips
AN/BQQ-10 Submarine 91 classified | classified n/a Oomni Omni 2 pings 200 hours

Table 1. Parameters used for modeling the six sonar sources and the estimated annual operation. Many of the actual parameters and
capabilities of these sonars are classified. Parameters used for modeling were derived to be as representative as possible. When, however,
there were a wide range of potential modeling values, a nominal parameter likely to result in the most impact was used so

that the model would err towards overestimation.

*Spacing means distance between pings at the nominal speed

As noted in the table above, the Navy requires incidental take coverage for sonar sources
operated from several different platforms: surface ships, submarines, aircraft (sonobuoys may be
dropped from planes or helicopters, dipping sonar is operated from a helicopter), or torpedoes.
Within Navy ASW exercises in the HRC, the two types of hull-mounted (i.e., surface ship) sonar
sources are of the highest power and operate for the greatest number of hours and, therefore,
account for the majority of the estimated takes of marine mammals.

The ASW training in the HRC for which incidental take regulations are requested
involves the use of the sound sources listed above in several different types of exercises that
could occur anywhere in the HRC, although the Navy indicates that the majority of the exercises
occur in areas where water depths exceed 2000m. Table 2 lists the types of ASW exercises and
indicates the areas they are conducted in, the average duration of an exercise, the average
number of exercises/per year, and the time of year they are conducted. Table 1, above, indicates
the total number of hours for each source type anticipated for each year for each exercise type



and NMFS analyzed the potential impacts to marine mammals from the operation of these
amounts +/- 10%. A brief description of the general exercise types is included below.

Training Operation Location Where  Time of Number of Average Length of Exercise
Exercise May Be Year Training Events (hrs)
Conducted Conducted per/year
Other ASW (TRACKEX, Hawaii OpArea  Anytime 32 13.5
TORPEX, etc.)
RIMPAC Hawaii OpArea Summer 1 every other year 1 month (44 individual ASW ops
Only** from 2-24 hours long)
USWEX Hawaii OpArea  Anytime 5 3-4 days, including several 16-hr
ASW ops
Multi Strike Group Hawaii OpArea  Anytime 1* 5to 10 days including multiple

12-hr ASW ops

Table 1. Summary of locations, durations, and times of year of ASW exercises.

* |fa Multiple Strike Group Exercise were planned for any given year, either other exercises (of a different
type) would be cancelled or limited to ensure that the specified number of sonar hours (and, therefore, take of
marine mammals) was not exceeded or the Navy would seek separate MMPA authorization.

**as noted, RIMPAC exercises are limited to the summer months, when humpback whales are not in resi-
dence (and, therfore, RIMPAC exercises are not expected to result in the take of humpback whales)

In the years without RIMPAC, the sonar hours conducted would be seasonally and spatially distributed such
that no additional exposures of humpback whales to MFAS/HFAS would occur beyond those used to estimate
take in the years with RIMPAC

Anti-Submarine Warfare Tracking Exercise (ASW TRACKEX) — An ASW TRACKEX
trains aircraft, ship, and submarine crews in tactics, techniques, and procedures for search,
detection, and tracking of submarines. No torpedoes are fired during a TRACKEX. ASW
TRACKEX includes ships, fixed wing aircraft, helicopters, torpedo targets, submarines, and
weapons recovery boats and/or helicopters. As a unit-level exercise, an aircraft, ship, or
submarine is typically used versus one target submarine or simulated target. TRACKEXs can
include the use of hull-mounted sonar, submarines, or sonobuoys. No explosive ordnance is
used in TRACKEX exercises.

Anti-Submarine Warfare Torpedo Exercises (ASW TORPEX) - Anti-Submarine Warfare
Torpedo Exercises (ASW TORPEX) train crews in tracking and attack of submerged targets,
firing one or more Recoverable Exercise Torpedoes. TORPEX targets used in the Offshore
Areas include submarines, MK-30 ASW training targets, and MK-39 Expendable Mobile ASW
Training Targets. Submarines periodically conduct torpedo firing training exercises within the
Hawaii Offshore OPAREA. TORPEXs can include the use of hull-mounted sonar (usually one or
two per exercise), submarines, sonobuoys, or MK-48 torpedoes (inert).

Rim of the Pacific (RIMPAC) - RIMPAC is a multi-threat maritime exercise where
submarines, surface ships, and aircraft from the U.S. and other countries conduct many different
exercise events, including ASW against opposition submarine targets to improve coordination
and interoperability of combined, bilateral and joint forces of participating nations. ASW
training events are complex and highly variable. For RIMPAC, the primary event involves a

10



Surface Action Group (SAG), consisting of one to five surface ships equipped with sonar, with
one or more helicopters, and a maritime patrol craft searching for one or more submarines.
There will be approximately four to eight SAGs for a typical RIMPAC. For the purposes of this
analysis, each SAG event is counted as an ASW training activity. One or more ASW events
may occur simultaneously within the HRC. In addition to including potential training with all of
the acoustic sources mentioned previously, RIMPAC includes training events that involve
underwater detonations (described in the next section: Activities Utilizing Underwater
Detonations), including Sinking Exercise, Air-to-Surface Gunnery Exercise, Surface-to-Surface
Gunnery Exercise, Naval Surface Fire Support, Air-to-Surface Missile Exercise, Surface-to-
Surface Missile Exercise, Bombing Exercise, Mine Neutralization Exercise, and IEER/EER
Exercise. These exercises involving underwater detonations do not overlap in space and time
with sonar exercises and have been included in the training events described in the next Section.

Undersea Warfare Exercise (USWEX) - Carrier Strike Groups (CSGs) and Expeditionary
Strike Groups (ESGs) that deploy from the west coast of the United States will experience
realistic submarine combat conditions and assess submarine warfare training capabilities
postures in the HRC prior to their deployment to real world operations elsewhere. As a combined
force, submarines, surface ships, and aircraft will conduct ASW against opposition submarine
targets, which include real submarines, targets that simulate the operations of an actual
submarine, and virtual submarines interjected into the training events by exercise controllers.
USWEX training events are complex and highly variable. The primary event involves from one
to five surface ships equipped with sonar, with one or more helicopters, and a maritime control
craft searching for one or more submarines. In addition to the use of hull-mounted sonar
(AN/SQS-53 and AN/SQS-56), submarine sonar, helicopter dipping sonar, and sonobuoys,
USWEX includes training events that involve underwater detonations as described in the next
section (Activities Utilizing Underwater Detonations), including Air-to-Surface Gunnery
Exercise, Air-to-Surface Missile Exercise, and Bombing Exercise. These exercises utilizing
underwater detonations do not overlap in space and time with sonar exercises and have been
included in the training events described in the next section.

Multiple Strike Group Exercise - A Multiple Strike Group Exercise consists of events
that involve Navy assets engaging in battle scenario, with U.S. forces (blue forces) pitted against
a notional opposition force (red force). Participants use and build upon previously gained
training skill sets to maintain and improve the proficiency needed for a mission-capable,
deployment-ready unit. As described above for USWEX, as a combined force, submarines,
surface ships, and aircraft will conduct ASW against opposition submarine targets.

In addition to the use of hull-mounted sonar (AN/SQS-53 and AN/SQS-56), submarine sonar,
helicopter dipping sonar, and sonobuoys, the Multiple Strike Group Exercise includes training
events that involve underwater detonations as described in the next Section (Activities Utilizing
Underwater Detonations), including Sinking Exercise, Air-to-Surface Missile Exercise, Mine
Neutralization Exercise, and EER/IEER Exercise. These exercises utilizing underwater
detonations do not overlap in space and time with sonar exercises and have been included in the
events described in the next Section.
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1.4.1.2 Activities Utilizing Underwater Detonations

Exercises involving underwater detonations may utilize either live or inert ordnance of
the types listed below in Table 3. Training events that involve explosives and underwater
detonations occur throughout the year and are described briefly below and summarized in Table
4.

Ordnance Net Explosive Detonation Depth
5" Naval gunfire 9.54 Ibs 1t
76 mm Rounds 16 Ibs 1ft
Maverick 78.5 Ibs 2m
Harpoon 448 Ibs 2m
MK-82 2381bs 2m
MK-83 574 1bs 2m
MK-84 945 1bs 2m
MK-48 851 Ibs 50 ft
Demolition Charges 20 Ibs Bottom
EER/IEER 5 Ibs 20m

Table 3. Ordnance utilized in HRC Explosive exercises

Sinking Exercise (SINKEX) - In a SINKEX, a specially prepared, deactivated vessel is
deliberately sunk using multiple weapons systems. The exercise provides training to ship and
submarine and aircraft crews in delivering both live and inert ordnance on a real target. These
target vessels are remediated to standards set by the Environmental Protection Agency. The
duration of a SINKEX is unpredictable since it ends when the target sinks, sometimes
immediately after the first weapon impact and sometimes only after multiple impacts by a variety
of weapons. Some or all of the following weapons may be employed in a SINKEX: three
HARPOON surface-to-surface and air-to-surface missiles; two to eight air-to-surface Maverick
missiles; two to four MK-82 General Purpose Bombs; two Hellfire air-to-surface missiles; one
SLAM-ER air-to-surface missile; two-hundred and fifty rounds for a 5-inch gun; and one MK-48
heavyweight submarine-launched torpedo.

Surface-to-Surface Gunnery Exercise (S-S GUNEX) - Surface gunnery exercises
(GUNEX) take place in the open ocean to provide gunnery practice for Navy and Coast Guard
ship crews. GUNEX training events conducted in the Offshore OPAREA involve stationary
targets such as a MK-42 FAST or a MK-58 marker (smoke) buoy. Typical ordnance expenditure
for a single GUNEX is a minimum of 21 rounds of 5-inch or 76-mm ammunition, and
approximately 150 rounds of 25-mm or .50-caliber ammunition. Both live and inert training
rounds are used.

Naval Surface Fire Support Exercise - Navy surface combatants conduct fire support
exercise (FIREX) training events at PMRF on a virtual range against “Fake Island”, located on
Barking Sands Tactical Underwater Range (BARSTUR). Fake Island is unique in that it is a
virtual landmass simulated in three dimensions. Ships conducting FIREX training against targets
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on the island are given the coordinates and elevation of targets. PMRF is capable of tracking
fired rounds to an accuracy of 30 feet (9.1 m).

Air-to-Surface Missile Exercise (A-S MISSILEX) - The A-S MISSILEX consists of the
attacking platform releasing a forward-fired, guided weapon at the designated towed target. The
exercise involves locating the target (seaborne powered targets (SEPTARS), Improved Surface
Towed Targets (ISTTs), and decommissioned hulks), then designating the target, usually with a
laser. From 1 to 16 aircraft carrying live or inert missiles, or flying without ordnance (dry runs),
are used during the exercise. When a high-speed anti-radiation missile (HARM) is used, the
exercise is called a HARMEX.

Surface-to-Surface Missile Exercise (S-S MISSILEX) - Surface-to-surface missile
exercise (S-S MISSILEX) involves the attack of surface targets at sea by use of cruise missiles or
other missile systems, usually by a single ship conducting training in the detection, classification,
tracking and engagement of a surface target. Targets could include virtual targets or the SEPTAR
or ship deployed surface target. S-S MISSILEX training is routinely conducted on individual
ships with embedded training devices. A S-S MISSILEX could include four to 20 surface-to-
surface missiles, SEPTARS, a weapons recovery boat, and a helicopter for environmental and
photo evaluation.

Bombing Exercise (BOMBEX) - Fixed-wing aircraft conduct BOMBEX events against
stationary targets (MK-42 FAST or MK-58 smoke buoy) at sea. An aircraft will clear the area,
deploy a smoke buoy or other floating target, and then set up a racetrack pattern, dropping on the
target with each pass. At PMRF, a range boat might be used to deploy the target for an aircraft to
attack. A BOMBEX may involve either live or inert ordnance.

Mine Neutralization - Mine Neutralization events involve the detection, identification,
evaluation, rendering safe, and disposal of mines and unexploded ordnance (UXO) that
constitutes a threat to ships or personnel. Mine neutralization training can be conducted by a
variety of air, surface and subsurface assets. Tactics for neutralization of ground or bottom
mines involve a diver placing a specific amount of explosives, which when detonated underwater
at a specific distance from a mine results in neutralization of the mine. Floating, or moored,
mines involve the diver placing a specific amount of explosives directly on the mine. Inert
dummy mines are used in the exercises. Standard practices for tethered mines in Hawaiian
waters require ground mine explosive charges to be suspended 10 feet (3.0 m) below the surface
of the water.

EER/IEER AN/SSQ-110A - The Extended Echo Ranging and Improved Extended Echo
Ranging (EER/IEER) Systems are air-launched ASW systems used in conducting “large area”
searches for submarines. These systems are made up of airborne avionics ASW acoustic
processing and sonobuoy types that are deployed in pairs. The IEER System's active sonobuoy
component, the AN/SSQ-110A Sonobuoy, would generate a "ping™ (small detonation) and the
passive AN/SSQ-101 ADAR Sonobuoy would "listen” for the return echo of the sonar ping that
has been bounced off the surface of a submarine. These sonobuoys are designed to provide
underwater acoustic data necessary for naval aircrews to quickly and accurately detect
submerged submarines. The expendable and commandable sonobuoy pairs are dropped from a
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fixed-wing aircraft into the ocean in a predetermined pattern (array) with a few buoys covering a
very large area.

Training Operation Explosive Sources Locations Where Exercises Time of Year Number of Average Number of
May be Conducted Conducted  Training Length of Rounds
Events Exercise  per/year
per/year (hrs)
Mine Neutralization 1to20-1b Demolition  Puuloa Underwater Range, Any time 68 6 68
charge Lima Landing, Naval
Inactive Ship Maintenance
Facility, MCBH, MCTAB,
Barbers Point Range, Ewa
Training Minefield

A-S MISSILEX Penguin Maverick Pacific Missile Range Any time 50 5.5 50
Facility (W-188)
S-S MISSILEX Harpoon Pacific Missile Range Any time 12 5 75
Facility (W-188)
BOMBEX Mk82, Mk83, Mk84, Hawaii OpArea Any time 38 6 38
MKk48
SINKEX Multiple sources as Hawaii OpArea Any time 6 145 6
described in narrative
S-S GUNNEX 5inchround, 76-mm Warning Areas W-191, 192, Any time 91 3.5 3822
round 193, 194, 196, and Mela
Naval Surface Fire Support 5inch round, 76-mm Warning Area W-188 Any time 28 8.1 644
round
IEER SSQ-110A Sonobuoy Hawaii OpArea Any time 4 4108 960

Table 3. Summary of the location, duration, time of year, and nature of the exercises involving underwater detonations

1.4.2 Marine Mammals for which Incidental Take Requlations are Proposed

Twenty-seven species of marine mammals (7 mysticetes, 18 odontocetes, and 2
pinnipeds) are known to occur in the HRC. The Navy has compiled information on the
abundance, behavior, status and distribution, and vocalizations of these species from peer
reviewed literature, the Navy Marine Resource Assessment, NMFS Stock Assessment Reports,
and marine mammal surveys using acoustics or visual observations from aircraft or ships. This
information is available in the Navy’s FEIS for the HRC, which may be viewed at
http://govsupport.us/navynepahawaii/FEIS.aspx. Table 5 also includes the estimated
abundance, estimated group size, and estimated probability of detection (based on Barlow 2006)
of the species that occur in the HRC. Seven marine mammal species listed as federally
endangered under the Endangered Species Act (ESA) occur in the HRC: the humpback whale,
North Pacific right whale, sei whale, fin whale, blue whale, sperm whale, and Hawaiian monk
seal. The most abundant marine mammals appear to be dwarf sperm whales, striped dolphins,
and Fraser’s dolphins. The most abundant large whales are sperm whales. Based on their rare
occurrence in the HRC, the Navy and NMFS do not anticipate any takes (as that term is defined
under MMPA) of blue whales, North Pacific right whales, or Northern elephant seals. Therefore,
NMFS has not proposed MMPA authorization for take of these species and mitigation measures
specific to these species are not addressed further in this Mitigation EA.

1.4.2.1 Important Reproductive Areas

Because the consideration of areas where marine mammals are known to selectively
breed or calve are important to both the negligible impact finding necessary for the issuance of
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an MMPA authorization and the need for NMFS to prescribe regulations setting forth the means
of effecting the least practicable adverse impact on affected species or stocks and their habitat,
paying particular attention to rookeries, mating grounds, and other areas of similar significance,
NMFS previously emphasized to the Navy the importance of considering reproductive areas and
appropriate mitigation measures as part of the Navy’s proposed action in HRC. Little is known
about the breeding and calving behaviors of many of the marine mammals that occur in the
HRC. Some delphinid species have calving peaks once or twice a year, but give birth throughout
their ranges. The mysticete species that may occur in the HRC are generally thought to migrate
from higher to lower latitudes to breed and calve in the winter. With one notable exception, no
breeding or calving areas have been identified in the HRC for the species that occur there.
However, the main Hawaiian Islands constitute one of the world's most important habitats for the
endangered humpback whale. Nearly two-thirds of the entire North Pacific population of
humpback whales migrates to Hawaii each winter to engage in breeding, calving and nursing
activities important for the survival of their species. The available sighting information and the
known preferred breeding habitat (shallow water) indicates that humpback whale densities are
much higher (up to almost four whales/square mile) in certain areas within the HRC and that
humpback mothers and calves are concentrated within the 200-m isobath. The Hawaiian
Humpback Whale National Marine Sanctuary staff worked with Dr. Joe Mobley to compile a
figure that generally illustrates humpback whale survey data collected between 1993 and 2003
and indicates areas of relative high and low density (Mobley 2004, Figure 1). Analysis of how
this information was considered in the consideration of mitigation measures is provided in
Chapter 6 of the EIS and additional analysis is provided in subsequent sections of this Mitigation
EA.
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Common Name Scientific Name Status  Occurs  Group Detection Probability3 Estimated
Size* Abundance in
Hawaii
Group 1-20 Group >20
MYSTICETES (baleen whales)
Family Balaenidae (right whales)
North Pacific right whale ~ Eubalaena japonica E Rare unknown
Family Balaenopteridae (rorquals)
Humpback whale Megaptera novaeangliae E Regular 1.7 4,491
Minke whale Balaenoptera acutorostrata Regular unknown
Sei whale Balaenoptera borealis E Rare 34 0.9 0.9 236
Fin whale Balaenoptera physalus E Rare 26 09 0.9 236
Blue whale Balaenoptera musculus E Rare unknown
Bryde’swhale Balaenoptera edeni/brydei Regular 15 0.9 0.9 469
ODONTOCETES (toothed whales)
Family Physeteridae (sperm whale)
Sperm whale Physeter macrocephalus E Regular 7.3 0.87 0.87 6,919
Family Kogiidae (pygmy sperm whales)
Pygmy sperm whale Kogia breviceps Regular 1 0.35 0.35 7,138
Dwarf sperm whale Kogia sima Regular 2.3 0.35 0.35 17,519
Family Ziphiidae (beaked whales)
Cuvier’s beaked whale Ziphius cavirostris Regular 2 0.23 0.23 15,242
Blainville’s beaked whale ~ Mesoplodon densirostris Regular 2.3 0.45 0.45 2,872
Longman’s beaked whale  Indopacetus pacificus Regular  17.8 0.76 0.96 1,007
Family Delphinidae (dolphins)
Rough-toothed dolphin Steno bredanensis Regular  14.8 0.76 1 8,709
Bottlenose dolphin Tursiops truncatus Regular 9 0.76 1 3,215
Pantropical spotted dolphin Stenellaattenuata Regular 60 0.76 1 8,978
Spinner dolphin Stenellalongirostris Regular  31.7 0.76 1 3,351
Striped dolphin Stenella coeruleoalba Regular  37.3 0.76 1 13,143
Risso’s dolphin Grampus griseus Regular  15.4 0.76 1 2,372
Melon-headed whale Peponocephala electra Regular  89.2 0.76 1 2,950
Fraser’s dolphin Lagenodelphis hosei Rare 286.3 0.76 1 10,226
Pygmy killer whale Feresa attenuata Regular 144 0.76 1 956
False killer whale Pseudorca crassidens Regular  10.3 0.76 1 236
Killer whale Orcinus orca Regular 6.5 0.9 0.9 349
Short-finned pilot whale Globicephala macrorhynchus Regular 225 0.76 1 8,870
Total Number of Delphinidsin Hawaiian Waters (from Barlow 2006) 63,354
Total Number of Beaked Whales in Hawaiian Waters (from Barlow 2006) 19,492
ms (seals, sea lions, walruses)
Family Phocidae (true seals)
Hawaiian monk seal Monachus schauinslandi E Regular 1252%***
Northern elephant seal Miroungaangustirostris Rare

Table 5. Speciesof marine mammals known to occur in the HRC (E means endangered under the ESA).

Source: U.S. Department of the Navy, 2005a; Barlow, 2003; Mobley, 2004; Barlow, 2006; Carretta et al., 2006

*Mean group sizes are the geometric mean of best estimates from multiple observersand have not been corrected for bias.

**Estimated from Barlow 2006

***For analysis purposes (and in the absence of specific data), abundance and density for fin and sei whaleswere estimated to be
the same as for false killer whales, which have similarly small numbers inthe area.

****Estimated abundance in the Main Hawaiian Islands is 77 animals
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Figure 1. General illustration of areas of high humpback whale density based on survey data collected

1.4.3 Permissible Methods of Taking

In order to issue incidental take regulations, NMFS is required to set forth the permissible
methods of taking. An applicant, in this case the Navy, is required to identify the type of and
estimate the number of takes of marine mammals that would occur as a result of its activity.
NMFS assesses the number provided by the applicant to determine whether modification is
necessary, and then that number (combined with information regarding the nature of the effects)
is used to inform NMFS’ decisions regarding the negligible impact determination, the
appropriate number of takes to authorize (and of what sort, Level A or Level B Harassment, or
mortality), and the appropriate mitigation, monitoring and reporting. Based on the analysis in
the HRC Final EIS and the Navy’s request for authorization, this section contains a summary of
the nature of the takes that are likely to result from exposure to MFAS/HFAS and explosive
detonations as well as an estimate of how many marine mammal takes would occur.

1.4.3.1 Summary of Types of Take

With respect to military readiness activities, Section 3(18)(B) of the MMPA defines
“harassment” as: (i) any act that injures or has the significant potential to injure a marine
mammal or marine mammal stock in the wild [Level A Harassment]; or (ii) any act that disturbs
or is likely to disturb a marine mammal or marine mammal stock in the wild by causing
disruption of natural behavioral patterns, including, but not limited to, migration, surfacing,
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nursing, breeding, feeding, or sheltering, to a point where such behavioral patterns are
abandoned or significantly altered [Level B Harassment]. Below is a summary of the types of
impacts that would be expected to result from the Navy’s activities that would qualify as Level A
or Level B Harassment under the MMPA. Also included is a brief discussion of mortality and
strandings. A more detailed discussion is included in the Navy’s FEIS.

1.4.3.1.1 Level B Harassment

Following are the types of anticipated effects from the Navy’s action (MFAS/HFAS
operation and underwater explosive detonations) that fall into the MMPA Level B Harassment
category:

Behavioral Disturbance - Behavioral disturbance that rises to the level described in the
definition above is considered Level B Harassment. Behavioral responses to sound are highly
variable and context-specific. Following are some examples of the sorts of responses that could
be classified as Level B harassment and that could potentially result from the Navy’s activities:
prolonged vocal modifications or cessation; cessation of feeding; cessation of social interaction;
prolonged alteration of movement or diving behavior; habitat abandonment (temporary or
permanent); brief cessation of reproductive behaviors, or, in severe cases, panic, flight, or
stampede (Southall et al., 2007).

Many different variables can influence an animal’s perception of and response to (nature
and magnitude) an acoustic event, such as: an animal’s prior experience with a sound type; the
perceived nearness of the sound; the bearing of the sound (approaching vs. retreating); the
similarity of a sound to biologically relevant sounds in the animal’s environment (i.e., calls of
predators, prey, or conspecifics); the characteristics of the individual (age, gender, reproductive
status, etc.); the activity the individual is currently engaged in; or the presence of other factors,
such as a nearby boat.

There are few empirical studies of avoidance responses of free-living cetaceans to mid-
frequency sonar. Relatively more information is available on the avoidance responses of free-
living cetaceans to other acoustic sources, like seismic airguns and low frequency sonar, than
mid-frequency active sonar. Richardson et al., (1995) noted that avoidance reactions are the most
obvious manifestations of disturbance from anthropogenic sounds in marine mammals.

When Level B Harassment is predicted based on estimated behavioral responses, those
takes may have a stress-related (or distress) physiological component as well. When an animal
does not have sufficient energy reserves to satisfy the energetic costs of a stress response, energy
resources must be diverted from other biotic functions, which could impair those functions that
experience the diversion and could potentially pose a risk to the animal’s welfare.

In the Navy’s Hawaii Range Complex, behavioral disturbance can result either from
exposure to MFAS/HFAS or underwater detonation of explosives, though it is more likely to
result from MFAS because the duration of sound transmission is much longer and therefore the
potential for exposure of marine mammals to sound levels that may result in Level B harassment
is higher.

18



As mentioned above, there are few empirical studies of the direct responses of cetaceans
to MFAS. In 2008 (after the HRC FEIS was finalized), results were made available from a series
of behavioral response studies (BRSs) conducted by NMFS and other scientists, which showed
one individual beaked whale (Mesoplodon densirostris) responding to an MFAS playback. The
BRS-07 Cruise report indicates that the MFAS playback began when the tagged beaked whale
was vocalizing at depth, following a previous control dive with no sound exposure. The whale
appeared to stop clicking significantly earlier than usual when exposed to mid-frequency signals
in the 130-140 dB (rms) range. After a few more minutes of the playback, when the received
level reached a maximum of 140-150 dB, the whale ascended on the slow side of normal ascent
rates with a longer than normal ascent, at which point the exposure was terminated. The BRS-07
Cruise report notes that the results are from a single experiment and that a greater sample size is
needed before robust and definitive conclusions can be drawn.

Acoustic Masking and Communication Impairment — Masking, or auditory interference,
generally occurs when sounds in the environment are louder than and of a similar frequency to,
auditory signals an animal is trying to receive. Masking is a phenomenon that affects animals
that are trying to receive acoustic information about their environment, including sounds from
other members of their species, predators, prey, and sounds that allow them to orient in their
environment. Similarly, in addition to making it more difficult for animals to perceive acoustic
cues in their environment, anthropogenic sound presents separate challenges for animals that are
vocalizing. Acoustic masking and communication impairment are considered Level B
Harassment as it can disrupt natural behavioral patterns of individuals or groups by interrupting
or limiting the marine mammal’s receipt or transmittal of important information or
environmental cues.

Masking and communication impairment can result either from exposure to
MFAS/HFAS or underwater explosives, though the effect is different for each: MFAS/HFAS as
proposed in HRC is a narrower frequency and shorter signal, but for many uses may be repeated
every 30 seconds or so over a multi-hour period, while an explosive signal would be longer (still
relatively short) and broadband, but planned to occur far fewer times.

Temporary Threshold Shift (TTS) — When animals exhibit reduced hearing sensitivity
(i.e., certain sounds must be louder for an animal to recognize them) following exposure to a
sufficiently intense sound, it is referred to as a noise-induced threshold shift (TS). An animal can
experience temporary threshold shift (TTS) or permanent threshold shift (PTS). TTS results
from fatigue of the cochlear hair cells and supporting structures and can last from minutes or
hours to days. A marine mammal that experiences TTS is able to recover its hearing sensitivity.
TTS occurs in specific frequency ranges (i.e., an animal might only have a temporary loss of
hearing sensitivity between the frequencies of 1 and 10 kHz)) and can be of varying amounts (for
example, an animals hearing sensitivity might be reduced by only 6 dB or reduced by 30 dB).
The type and degree of TTS that is incurred is primarily based on the type (frequency and other
characteristics) and intensity of the sound the animal is exposed to, as well as the duration of the
exposure. TTS can effect how an animal behaves in response to the environment, including
conspecifics, predators, and prey.
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TTS can result either from exposure to MFAS/HFAS or underwater explosives. With
explosives, TTS can result from exposure to the pressure wave, in addition to the acoustic
energy, and will likely desensitize the animal over a broader frequency bandwidth.

1.4.3.1.2 Level A Harassment

Following are the types of potential effects that fall into the MMPA Level A Harassment
category, however, the probability of these effects occurring incidental to the HRC activities is
very low when the implementation of mitigation is considered (from any of the three
alternatives):

Permanent Threshold Shift (PTS) — A threshold shift that an animal does not recover
from is called permanent threshold shift and is considered an injury. PTS results from exposure
to intense sounds that cause a permanent loss of inner or outer cochlear hair cells or exceed the
elastic limits of certain tissues and membranes in the middle and inner ears and result in changes
in the chemical composition of the inner ear fluids. PTS can effect how an animal behaves in
response to the environment, including conspecifics, predators, and prey. PTS can result either
from exposure to MFAS/HFAS or underwater explosives. With explosives, PTS can result from
exposure to the pressure wave, in addition to the acoustic energy, and will likely desensitize the
animal over a broader frequency bandwidth.

Acoustically Mediated Bubble Growth — A few theories suggest ways in which gas
bubbles become enlarged through exposure to intense sounds (MFAS) to the point where tissue
damage results. In rectified diffusion, exposure to a sound field would cause bubbles to increase
in size. Alternately, bubbles could be destabilized by high-level sound exposures such that
bubble growth then occurs through static diffusion of gas out of the tissues. Tissue damage from
either of these processes would be considered an injury. These effects are hypothesized to occur
as a result of exposure to MFAS (not explosives).

Behaviorally Mediated Bubble Growth — Several authors suggest mechanisms in which
marine mammals could behaviorally respond to exposure to MFAS/HFAS by altering their dive
patterns in a manner (unusually rapid ascent, unusually long series of surface dives, etc.) that
might result in unusual bubble formation or growth ultimately resulting in tissue damage
(emboli, etc.). These effects are hypothesized to occur as a result of exposure to MFAS/HFAS
(not explosives).

Physical Disruption of Tissues Resulting from Explosive Shock Wave — Physical damage
of tissues resulting from a shock wave (from an explosive detonation, not MFAS/HFAS) is
classified as an injury. Blast effects are greatest at the gas-liquid interface (Landsberg, 2000)
and gas-containing organs, particularly the lungs and gastrointestinal tract, are especially
susceptible (Goertner, 1982; Hill 1978; Yelverton et al., 1973). Nasal sacs, larynx, pharynx,
trachea, and lungs may be damaged by compression/expansion caused by the oscillations of the
blast gas bubble (Reidenberg and Laitman, 2003). Severe damage (from the shock wave) to the
ears can include tympanic membrane rupture, fracture of the ossicles, damage to the cochlea,
hemorrhage, and cerebrospinal fluid leakage into the middle ear.
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1.4.3.1.3 Serious Injury and Mortality

Over the past 12 years, there have been five stranding events (in which cetaceans were
seriously injured or died) coincident with military mid-frequency sonar use that are believed to
most likely have been caused by exposure to the sonar: Greece (1996); the Bahamas (2000);
Madeira (2000); Canary Islands (2002); and Spain (2006). Cuvier’s beaked whales comprise
approximately 80% of the animals involved in these strandings. Other beaked whale species
make up the majority of the remaining species.

Several theories that have been suggested for the exact causes of the sonar-associated
strandings — but none of these theories have been proven. Though an exact causal link between
the stranding events and naval exercises has not been determined, certain conditions may have
existed in several of the exercises that, in their aggregate, may have contributed to the marine
mammal strandings (Freitas, 2004): Exercises were conducted in areas of at least 547 fathoms
(1000 m) depth near a shoreline where there is a rapid change in bathymetry on the order of 547
to 3,281 fathoms (1000 — 6000 m) occurring across a relatively short horizontal distance;
multiple ships were operating MFAS in the same area over extended periods of time in close
proximity; and exercises took place in an area surrounded by landmasses, or in an embayment.
Exercises involving multiple ships employing MFA sonar near land may have produced sound
directed towards a channel or embayment that may have cut off the lines of egress for the
affected marine mammals (Freitas, 2004). The HRC Final EIS evaluates the strandings in more
depth, and provides information on a 2004 stranding event in Hanalei Bay, Kaua'i. The potential
for Navy’s activities in HRC to contribute to marine mammal strandings was considered
carefully in the HRC Final EIS, with input from NMFS, and is discussed further in section
1.4.3.2.

1.4.3.2 Take Estimates
1.4.3.2.1 Thresholds

NMEFS utilizes various thresholds to indicate at what received levels marine mammals are
likely to experience Level A and Level B Harassment incidental to exposure to different types of
sound sources. These thresholds allow for estimates of the numbers of animals that may be
harassed and inform NMFS’ decisions regarding appropriate and practicable mitigation
measures. The Navy’s HRC FEIS discussed in detail the justification for the various thresholds.
The thresholds used for modeling estimated takes (as defined under MMPA) incidental to
MFAS/HFAS and underwater explosive detonations are summarized below.

PTS, which is considered a conservative surrogate for the onset of all acoustic injury
(Level A Harassment), is predicted to occur whenever an animal is exposed to the following
levels of MFAS/HFAS or above (these metrics are called sound energy level (SEL) and
incorporate duration):

e Cetaceans - 215 dB re 1 puPa’-s

o Pinr;ipeds (monk seals, which are closely related to elephant seals) — 224 dB re 1
pHPa“-s
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(note that for harbor seals and closely related species the threshold is 203 dB re 1
HPa’s and for California sea lions and closely related species the threshold is 226 dB
re 1 uPa?-s — however, of the two species of pinnipeds that may occur in the HRC,
only monk seals are expected to be present in sufficient numbers such that exposure
to Navy sound sources may occur , therefore only the 224 dB threshold is applicable
fro pinnipeds in the HRC.)

TTS, which is a subset of Level B Harassment and, is predicted to occur whenever an
animal is exposed to the following levels of MFAS/HFAS or above:

Cetaceans - 195 dB re 1 pPa’-s

Pinnipeds (monk seals) — 204 dB re 1 puPa?-s

(note that for harbor seals and closely related species the threshold is 183 dB re 1
HPa’-s and for California sea lions and closely related species the threshold is 206 dB
re 1 pPa’-s — however, of the two species of pinnipeds that may occur in the HRC,
only monk seals are expected to be present in sufficient numbers such that exposure
to Navy sound sources may occur, therefore only the 224 dB threshold is applicable
fror pinnipeds in the HRC.)

The following risk functions are used to predict what percentage of marine mammals

exposed to

the given level of MFAS/HFAS will respond in a manner NMFS considers Level B

Harassment. As received level increases, a larger percentage of the exposed animals are
predicted to be harassed.

1.0
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Figure 2a.
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Risk function for odontocetes and pinnipeds. B=120 dB, K=45 dB, A=10
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1.0

Risk Function for Mysticetes
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Figure 2b. Risk function for mysticetes. B=120 dB, K=45 dB, A=8.

Table 6, below, summarizes the thresholds for underwater detonations.

Criterion

Criterion Definition

Threshold

Mortality

onset of severe lung injury
(1% probability of mortality)

31 psi-ms (positive impulse)

Level A Harassment
(Injury)

Slight lung injury; or

13 psi-ms (positive impul se)

50% of animals exposed would
experience ear drum rupture; and

30% exposed sustain PTS

205 dB re 1 microPa’-s
(full spectrum energy)

Level B Harassment

TTS (dual criteria); or

23 psi (peak pressure)
(explosives < 2,000 Ibs.); or

182 dB re 1 microPa’-s
(peak 1/3 octve band)

Sub-TTS behavioral disruption
(for multiple detonations only, not
applicable for single detonations)

177 dB re 1 microPa’-s,
(1/3 octave band)

Table 6. Summary of Criteria for Explosive Detonations
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1.4.3.2.2 Navy Modeling

As described in the EIS, the Navy uses several different models to perform the
calculations necessary to estimate take, and NMFS may make modifications to the Navy’s
estimates if appropriate. Following is an outline of the steps followed in the HRC EIS to
estimate take:

(1) In order to quantify the types of take described in previous sections that are predicted
to result from the Navy’s specified activities, the Navy first uses a sound propagation model that
predicts the number of animals that will be exposed to a range of levels of pressure and energy
(of the metrics used in the criteria) from MFAS/HFAS and explosive detonations based on
several important pieces of information, including:

e Characteristics of the sound sources (source level, source depth, center frequency,
source directivity, and ping spacing for MFAS/HFAS; the weight of an explosive,
the type of explosive, the detonation depth, number of successive explosions).

e Transmission loss (in 20 representative environmental provinces across 8 sonar
modeling areas) based on: water depth; sound speed variability throughout the water
column (including presumption that surface duct is present in HRC); bottom geo-
acoustic properties (bathymetry); and wind speed.

e The density of each marine mammal species in the HRC, horizontally distributed
uniformly and vertically distributed according to dive profiles based on field data.

(2) Next, the thresholds discussed in the previous section are applied to the estimated
exposures to predict the number of exposures that exceed the criteria, i.e., the number of takes by
Level B Harassment, Level A Harassment, and mortality.

(3) During the development of the HRC EIS, NMFS and the Navy determined that the
output of the model could be made more realistic by applying post-modeling corrections to
account for several factors, such as the subtraction of land from the calculated water volume,
subtraction of overlapping sonar footprints, and the maximum number of individuals of a species
that could potentially be exposed to sonar within the course of 1 day or a discreet continuous
sonar event if less than 24 hours.

(4) For potential Level A Harassment, specific mitigation measures are taken into
consideration. For example, in some cases the raw modeled numbers of exposures to levels
predicted to result in Level A Harassment from exposure to MFAS might indicate that individual
marine mammals (e.g., one fin whale) could be exposed to levels of sonar anticipated to result in
PTS. However, an individual marine mammal would need to be within approximately 10 m of
the source vessel in order to be exposed to these levels. In this example, because of the
mitigation measures (watchstanders and shutdown zone), size of fin whales, and nature of fin
whale behavior, it is highly unlikely that a fin whale would be exposed to those levels, and
therefore the Navy has not requested, nor does NMFS propose to authorize, Level A Harassment
of that one fin whale.
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(5) Last, the Navy’s specified activities have been described based on best estimates of
the number of MFAS/HFAS hours and underwater explosive detonations that the Navy proposes
to conduct. The exact number of active sonar hours may vary from year to year, but will not
exceed the 5-year total (which may be calculated by multiplying the yearly estimate indicated in
Table 3 by 5) by more than 10 percent. NMFS estimates that a 10-percent increase in sonar
hours would result in approximately a 10 percent increase in the number of takes, and this
possibility is considered in NMFS” MMPA analysis.

Table 8 below indicates the Level B and Level A Harassment takes that NMFS proposes
to authorize. Neither NMFS, nor the Navy anticipates that marine mammal strandings or
mortality will result from the operation of mid-frequency sonar during Navy exercises within the
HRC. However, to allow for scientific uncertainty regarding the contributing causes of beaked
whale strandings and the exact behavioral or physiological mechanisms that have lead to the
stranding and/or death of marine mammals coincident with sonar in other geographic areas and
in different circumstances, NMFS has, through its MMPA authority, proposed to authorize take,
by serious injury or mortality, of 10 individuals of e