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APPENDIX A NAVY ACTIVITY DESCRIPTIONS

The Navy has been conducting military readiness aetivihroughout thein-water areas around the
Hawaian Islandsandoff the coast ofSouthern Californifor decades. The tempo and types of training
and testing activities have fluctuated within thawaitSouthern Californidraining and TestingdS )
Study AregStudy Areajlue to changing requirementthe introduction of new technologies, the
dynamic n&ure of international events, advances in warfighting doctrine and procedures, and force
structure changes. Such developments have influenced the frequency, dutiatiemsity, and location
of required training and testing.

A.1 DESCRIPTION OF SONAR, MUNITIONS, TARGETS, AND OTHER SYSTEMS
EMPLOYED IN HAWAII-SOUTHERN CALIFORNIA TRAINING AND
TESTING EVENTS

The Navy uses a variety of sensors, platforms, weapons, and other devices, including ones used to
ensure the safety of Sailors and Marinesmeet its mission. Training and testing with these systems
may have the potential to introduce acoustic (sound) energy and expended materials into the
environment. The environmental impact of these activitiemsanalyzed in Chapter 3 (Affected
Environmat and Environmental Consequences) of thiszironmental Impact StatemerE($/ Overseas
Environmental Impact Statemen®EI$ Thisappendixpresents and organizes sonar systems,
munitions, targets, and other systems in a manner intended to facilitateergtdnding of both the
activities that use them and thanalysis of theienvironmental effectsgescribed in Chapter 3 (Affected
Environment and Environmental Consequences) of this EIS/OEIS.

A.1.1 SONAR SYSTEMS AND OTHER ACOUSTIC SOURCES

Sonar.Sonar, origindl @ 'y | ONRye&yY F2N) d{hdzy R bl @A3IFGA2Y ! yR
underwater sound to navigate, communicate, or detect underwater objects (the term sonar is also used

for the equipment used to generate and receive sound). There are two basicdpesar: active

andpassive.

Active sonar emits sound waves that travel through the water, reflect off objects, and retarn to
receiver. Sonar is used to determine the distance to an underwater object by calculating the speed of
sound in water and th&me for the sound wave to travel to the object and back. For example, active
sonar systems are used to track targets or to aidassehavigation by identifying known ocean floor
features. Some whales, dolphins, and bats use echolocation, a similaigaehto identify their
surroundings and to locate prey.

Passive sonar uses listening equipment, such as underwater microphones (hydrophones) and receiving
sensors on ships, submarines, aircraftautonomous vehicles, to pick up underwater sounds. The
advantage of passive sonar is that it places no sound in the water, and thus does not reveal the location
of the listening vessel. Passive sonar can indicate the presence, character, and diveistEproducing
objects likeships and submarines; howev@assive sonar is increasingly ineffective as modern
submarines become quieter. Passive sonar has no potential acoustic impact on the environment, and
therefore, is not discussed further or analyzed within this EIS/OEIS.

Al
Appendix A Navy Activity Descriptions



HawairSouthern California
Training and Testing Final EIS/OEIS October 2018

All sounds, including sonar, aret@gorized by frequency. For this EIS/OEIS, active sonar is categorized
into four frequency ranges: lofvequency, midfrequency, higHrequency, and very higfrequency.

1 Lowfrequency active sonar emits sounds at frequencies less than 1 kilohertz (kHz).
Low-frequency active sonar is useful for detecting objects at great distances because
low-frequency sounds do not dissipate as rapidly as higher frequency sounds.

1 Mid-frequency active sonar emits sounds at frequencies from 1 to 10 kHZrédjdency
activea 2y NJ A& GKS bl @deQa LINAYFNER (22t TFT2NJ RSGSC
sonar in this frequency range provides a valuable combination of range and target accuracy.

1 Highfrequency active sonar emits sounds at frequencies greater than 10 kHz 100 «Hz.
Highfrequency sounds dissipate rapidly and have a small effective range; however, high
frequency sounds provide higher resolution of objects and are useful at detecting and
identifying smaller objects such as sea mines.

1 Very highfrequency soutes are those that operate above 100 kHz but below 200 kHz.

Modern sonar technology includes a variety of sonar sensor and processing systems. In concept, the
AAYLX Sad OGAGS a2yl NI SYAdla az2dzyR ¢l @Sad 2NJ aLAy3
waves then reflect off of the target object in multiple directio”RfglreA.1-1). The sonar source

calculates the time it takes for reflected sound waves toime this calculation determines the distance

to the target objectMore sophisticated active sonars emit a ping and then rapidly scan or listen to the

sound waves in a specific area. This provides both distance to the target and directional information.

Even more advanced sonars use multiple receivers to listen to echoes from several directions

simultaneously and provide efficient detection of both direction and distance. It should be noted that

active sonar is rarely used continuously throughout thetisictivities. In addition, when sonar is in use,
thesonardJA y 38 ¢ 200dzNJ G AYGSNIBFEf&as NBFSNNBR G2 lFa | F
short in duration. For example, a sonar that emitssetond ping every 1€econds has a Jfiercent

duty cycle.

The Navy utilizes sonar systems and other acoustic sensors in support of a variety of mission
requirements. Primary uses include detection of and defense against submarinesulamiarine
warfare) and mines (mine warfarejafe navigation and &fctive communicationsand oceanographic
surveys. Specific examples of how sonar systems are used for Navy activities are discussed in the
following sections.

1Surveillance Towed Array Sensor System (SURTASB)dquency Active sonar, which may be used in the Study Area, is not
among the sources analyzed in this document. The potential environmental impacts from use of SURTAS§uUemay
Active sonar are alyzed in separate analyses under the National Environmental Policy Act.

A2
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Original Wave

Sender/ Object

Receiver \

Reflected Wave

FigureA.1-1: Principle of anActive Snar

Anti-Submarine WarfareSystems used in arsubmarine warfare include sonars, torpedoes, and

acoustic countermeasure devices. These systems are employed from a variety of platforms (surface
ships, submarines, helicopters, and fixeohg aircraft). Surfacehips conducting anSubmarine

warfare are typically equipped with huthounted sonar (passive and active) for the detection of
submarinegor submarine targets during training and testiexenty. Helicopters use dipping sonar or
sonobuoys (passive aradttive) to locate submarines (or targets). Fixeidg aircraft deploy both active

and passive expendable sonobuoys to assist in detecting and tracking subnfaritegets)

Submarines are equipped with huflounted sonars to detect, localize, and traatker submarines and
surface ships. Submarines primarily use passive sonar; active sonar is used mostly for navigation. There
are also unmanned vehicles currently being developed to deploysabtinarine warfare systems.

Anti-submarine warfare activitiesften use midfrequency (1 to 10 kHz) active sonar, though-low

frequency and higlirequency active sonar systems are also used for specialized purposes. The Navy is
currently developing and testing sonar systems that may utilize lower frequencies and thrige

cycleg albeit at lower source leveisthan current systems. However, these new systems would only be
2LISNF GA2y I f AT (GKSe AAIYATFAOLyGfte AYyONBIFAS GKS bl
threats.

Typical activesonar systems and acolssensors used during argiitbmarine warfare sonar training and
testing exercises include the following:

Surface Ship Sonar Systemdsvariety of surface ships operate hibunted midfrequency active

sonar during training exercises and testing actisiffegureA.1-2). Typically, only cruiseend

destroyers have surface ship sonar systedramanned surface vessels can also include sonar systems,
sud as the variable depth sonar and mine hunting sonar.

A-3
Appendix A Navy Activity Descriptions



HawairSouthern California
Training and Testing Final EIS/OEIS October 2018

Shipbucket.com

Mihoshik AN/SQS-53C Sonar Dome _—»

FigureA.1-2: Guided Missile Destroyer with an AN/SEE3 Sonar

Submarine Sonar SystemSubmarines are equipped with hatlounted midfrequency and hig-
frequency active songFigureA.1-3) used to detect and target enemy submarines and surface sAips
adzoYFNAYySQa YAaarazy NBftASa 2y Ada adaSIHt KT GK
SIOK a2dzyR SYA&aaAz2y 3IAPSA gl e& (GKS adomYlFNAYySQa

= -f--;-_:t;w - = iﬂ 2

FigureA.1-3: Submarine AN/BQEL0 Active Snar Array

Aircraft Sonar Systemgircraft sonar systems include sonobuoys and dipping sonars

1 SonobuoysActive sonobuoyare expendable devices that contaimatatransmitter and a
hydrophone. The sounds collected by the sonobuoy are transmithe# o theoperator
(aboard ship oaircraft) for analysis. Sonobuoys allow for short and loagge detection of
surface ships and submarines. These systems are deploystdhielicopter, and fixedwing
patrol aircraft FigureA.1-4).

DICASS Sonohuoy

Loading sonobuoys on to aircraft

FigureA.1-4: Sonobuoy

A4
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9 Dipping SonarsDipping sonars are recoverable devices lowered into the water via cable from
manned and unmanned hiebpters FigureA.1-5). The sonar detects underwater targets and
determines the distance and movement of the target relativéh® position of the helicopter.

FigureA.1-5: Helicopter Deploys Dipping Sonar

Exercise TorpedoeSome torpedoes used in training and testing activities may trarsctiite sonar
signalsSurface ships, aircraft, and submarines primarilg torpedoes in arisubmarine warfare
(FigureA.1-6). Recoverable, neaxplosive torpedoes, categorized as either lightweight or heavyweight,
are used during training and testingorpedoes operate autonomously, or in the case edyweight
torpedoes use a guidance system to operate the torpedo remotely through an attached wire (guidance
wire). The autonomous guidance systems operate eithesipaly (listening for sounds generated by the
target) or actively (pinging to search for the target). Torpedo training in the Study Area is mostly
simulated solid masses that approximate the weight and shape of a torpedo are fired, rather than fully
functional torpedoes. Testing in the Study Area mostly uses fully furadteercise torpedoes.

Current
US Navy

Torpedoes =S
5ft

FigureA.1-6: Current United States Navy Torpedoes

Anti-Submarine Warfare Targetgnti-submarine warfare trainintargets are autonomous undersea
vehicles used to simulate target submarinEg(reA.1-7). The training targets are equipped with one

A5
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or more of thefollowing devices: (1) acoustic projectors emitting sounds to simulate submarine acoustic
signatures, (2) echo repeaters to simulate the characteristics of the echo of a sonar signal reflected from
a submarine, and (3) magnetic sources that mimic thosesafomarine.

FigureA.1-7: Anti-Submarine Warfare Targets

Mine Warfare.Mine warfare training and testing activities use a variety of different sonar systems that
are typically highirequency(greater than 1kHz) and very highliequency (greater thad00 kHz). These
sonar systems are used to detect, locate, and characterize moored and bottom rRigesefA.1-8). The
majority of mine warfare sonar sensors can be deployethbye than one platform (., helicopter,
unmanned underwater vehicle, or surface ship) and may be interchangeable among platforms. Surface
ships and submarines use sonar to detect miaad objectswhile minesweeping ships use a specialized
variabledepth mine detection and classification hifflequency active sonar system to detect mines.

Side
Looking
Sonar

Gap
Filler
Sonar

FigureA.1-8: Mine Warfare Systems

(SourceGraphic on right side from Lockheed Martin)
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Safety, Navigation, Communications, and Oceanographic Syst&masal ships, submarines, and

unmanned surface and subsurface vehicles rely on equipment and instrumentation that use active sonar
during both routineoperations and training and testing events. Sonar systems are used to gauge water
depth, detect and map objects, navigational hazards, and the ocean floor, and transmit
communicationsignals.

Other AcousticSystemsThe Navy uses a variety of other acdaisensors to protect ships anchored or

at the pier, as well as shore facilities. These systems, both active and passive, detect potentially hostile
swimmers, broadcast warnings to alert Navy divers of potential hazards, and gather information

regarding oean characteristics (ocean currents and wave measurements). They are generally stationary
systems in Navy harbors and piers. Navy marine mamratén(ic bottlenose dolphinsTjursiops

truncatug and California sea lionZdlophus californianiisare alsoused to detect hostile swimmers

around Navy facilities. A trained animal is deployed under behavioral control of a handler to find an
AYGNHzZRAY 3 agAYYSNI | L2y FAYRAYy3I GKS adGFNBSGe 27F 0
the animal handlersand the animals are given a localization marker or leg cuff that they attach to the

intruder. Swimmers that have been marked with a leg cuff are reeled in by security support boat
LISNB2YY St @Al | ftAYyS Gl OKSR adn®acquisitdon cOmaiufitgg LYy | RR
uses sensorfor a variety of tests, includintgacking during testing activities and collegj data for

test analysis.

A.1.2 MUNITIONS

Most ordnance and munitions used during training and testing events fall into three basic éasegor
projectiles, missiles, and bombs. Ordnance can be further defined by their net explosive weight, which is
the actual weight in poundsf the explosive substance without the packaging, casings, bullets, etc. Net
explosive weight is algbe trinitrotoluene (TNT) equivalent of energetic materialvhichis the standard
measure of strength of bombs and other explosives. For example, a-@q20@ (Ib.) (90kilogram kg])

bomb may have anywhere from 600 to 1,000dbnet explosive weight.

Projectiles.Projectiles are fired during gunnery exercisesl testing eventérom a variety of weapons,
including pistols and rifles to largmliber, turretmounted guns on the decks of Navy ships. Projectiles
can be either higlexplosive munitions (e.g.edain gunshells), or norexplosive practice munitions
(e.g., rifle/pistol bullets). Explosive rounds can be fused to either explode on impact or in the air
(i.e.,just prior to impact). Projectiles are broken down into three basic categories in thiQHEHES/

1 SmaltCaliber ProjectilesThese projectiles are up to and includib-caliber (approximately
1/2 inch [in.] diameter). Smadaliber projectiles (e.g., bullets), are primarily fired from pistols,
rifles, and machine guns (i.e., small arms) andtigaluring training events for an individual
Sailor to become and remain proficieligureA.1-9).
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FigureA.1-9: Shipboard Small Ans Training

1 Medium-Caliber ProjectilesThese projectiles are larger thab0-caliber, but smaller than
57 millimeter (mm) (approximately-2/4 in. diameter). The most common size medtaaliber
projectiles are 20nm, 25mm, and 4anm. Medium-caliber projectiles are fired from machine
guns operated by one to two crewman and mounted on the deck of a ship;mdngted guns
on aircraft, and fully automated guns mounted on ships for defense against missile attack
(FigureA.1-10). Mediumcaliber projectiles also include 40 mm grenades, which can be fired
from handheld grenade launchers or creserved deckmounted guns. Mediuntaliber
projectiles carbe nonexplosive practice munitions or higixplosive projectiles. Higbxplosive
projectiles are usually fused to detonate on impact; however, advancedaxglosive
projectiles can detonate based on time, distance, or proximity to a target.

FigureA.1-10: Shipboard MediumCaliber Guns

9 LargeCaliber ProjectilesThese includes projectiles %m and larger. The largest projectile
currently in service has aib. diameter, but larger weapons are under development. The most
widely used largealiber projectiles ar&7 mm, and 5 in. (12.€m) FigureA.1-11). Themost
common 5in. projectile is approximately 26 in. (661) long and weighs 70. Largecaliber
projectiles are fired exclusively from turretounted guns located on ship decks and can be
used to fire on surface ships and boats, in defense againstiesissid aircraft, and against land
based targets. Largealiber projectiles can be nesxplosive practice munitions or high
explosive munitions. Higbexplosive projectiles can detonate on impact or in the air.
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FigureA.1-11: Shipboard Larg€aliber Gun and Projectiles

Missiles.Missiles are rocket or jgtropelled munitions used to attack ships, aircraft, and thaded
targets, as well as defend ships against other missiles. Guidance systdradvanced fusing

technology ensure that missiles reliably impact on or detonate near their intended target. Missiles are
categorized according to their intended target, as described below, and can be further classified
according to net explosive weighRockets are included within the category of missiles.

1 Air Missiles:Air missiles are fired from ships and aircraft against enemy aircraft and incoming
missiles FigureA.1-12). Air missiles are configured to explodethe airnear, or on impact with
their intended target. Missiles are the primary stiipsed defense againsicoming missiles.

FigureA.1-12: Rolling Airframe Missile and A#o-Air Missile

1 Surface MissilesSurface missiles are fired from aircraft, ships, and submarines against surface
ships FigureA.1-13). Qurface missiles are typically configured to detonate on impact or just
above the intended target.
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FigureA.1-13: Surface Missile Fired from MEO Helicopter

9 Strike MissilesStrike missiles are fired from aircraft, ships, and submarines againsbeswdl
targets. Strike missiles are typically configured to detonate on impact or near their intended
target. TheAGM88 HighSeedAnti-Radiation Missileused to destroy enemy dar sites, is an
example of a strike missile used duringset training, and is fired at a floating dearne target
that replicates a landbased radar site.

Bombs.Bombs are unpowered munitions dropped from aircraft on land and water targets. The tyajori
of bombs used during training and testing in the Study Area areepiosive. However, explosive
munitions are occasionally used for proficiency inspections and testing requirements. Bahiiie

two categories: genergdurpose bombs and subscaleaptice bombs. Similar to missiles, bombs are
further classified according to tirenet explosive weiglst

1 GeneratPurpose BombsGeneralpurpose bombs consist of precisignided and unguided full
scale bombs, ranging in size from 250 to 2,0@igureA.1-14). Common bomb nomenclature
dzZa SR Ay Of dzZRS&aY ayY yn aSNASa> gKAOK Aa UKS bl @ge
Direct Attack Munitionswhich are precision guided (including laser guided) bombs; and the
Joint Standoff weapon, whichisaleNg Yy 3S a3t ARSNE LINPupbsz A 2y ¢St LR
bombs can be either neaxplosive practice munitions or higxplosive.

FigureA.1-14: F/A-18 BombReleaseand Loading General Purpose Bombs

1 Subscale BombsSubscale bombg$-{gureA.1-15) are norexplosive practice munitions
containing a spotting (smoke) charge to aid in scoring the accuracy of hitting the target during

A-10
Appendix A Navy Activity Descriptions



HawairSouthern California
Training and Testing Final EIS/OEIS October 2018

training and testing activities. Common subscale bomb2& Ib. and less and are steel
constructed. Laser guided training rounds are another variation of a subscale practice bomb.
They weigh approximately 100 Ib. and are eeffective norexplosive weapons used in training
aircrew in laseguided weapons enipyment.

FigureA.1-15: Subscale Bombs for Training

Other Munitions. There are other munitions used in navalsaa training and testing events that do not
fit into one of the above categories, and ansalissed below:

1 Demolition ChargesDivers place explosive charges in the marine environment during some
training and testing activities. These activities may include the use of timed charges, in which
the charge is placed, a timer is started, and the geatetonates at the set time. Munitions of
up to 60Ib. blocks of composition 4 {@) plastic explosive, with the necessary detonators and
cords, are used to support mine neutralization, demolition, and other warfare activties.
demolition charges aréurther classified according to the net explosive weight of the charge.

1 TorpedoesExplosive torpedoes are required in some training and testing events. Torpedoes are
described as either lightweight or heavyweight and are further categorized accordihg teet
explosive weight.

1 Extended Echo Ranging Sonobuolgtended Echo Ranging sonobuoys include Improved
Extended Echo Ranging sonobuoys and mini ssondce seeker sonobuoys that use explosive
charges as the active sound source instead of electripediguced sounds.

A 1.3 TARGETS

Training and testing require an assortment of realistic and challenging targets. Targets vary from items
as simple and ordinary as an empty steel drum used for staliier weapons training from the deck of

a ship, tosophisticated, unmanned aerial drones used in air defense training. For this EIS/OEIS, targets
are organized by warfare area.

Air Warfare TargetsAir warfare targets, tow target systems, and aerial targets, are used in training and
testing events that inelve detection, tracking, defending against, and attacking enemy missiles and
aircraft. Aerial tow target systems include textile (nylon banner) and rigid (fiberglass shapes) towed
targets used for gunnery events. Aerial targets include expendable rooketrpd missiles and
recoverable radiecontrolled drones used for gunnery and missile exerciBggpi(eA.1-16). Parachute

flares are used as alio-air missile targets. Manned higerformance aircraft may be used as targets

to test ship and &craft defensive systems and procedurewithout the actual firing of munitions.
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FigureA.1-16: Deployment and Recovery of Air Warfare Targets

Surface Warfare TargetS8tationary and towed targets are usas surface warfare targets during
gunnery events. Targets include floating steel drums, inflatable shapes or target balloons (e.g., Killer
¢ 2 YI (FguréA.147), and towed sleds. Remotontrolled, highspeed targets, such as jet skis and
motorboats, are also usedrigureA.1-18).

FigureA.1-17Yy 5SLJ 2@ Ay 3 | AaYATESNI ¢2YFd2ué

FigureA.1-18: Ship Deployable Surface Target and Higpeed Maneuverable Seaborne
Target
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Anti-Submarine Warfare Targetg&nti-submarine warfare uses multiple types of targets, including
the following:

1 SubmarinesSubmarines may act as tracking and detection targets during training and
testingevents.

1 Motorized Autonomous Targetdviotorized aubnomous targets simulate the acoustic and
magnetic characteristics of a submarine, providing realism for exercises when a submarine is not
available. These mobile targets resemble torpedoes, with some models designed for recovery
and reuse, while other maals are expendable.

9 Stationary Artificial TargetsStationary targets either resemble submarine hulls or are

simulated systems with acoustic properties of enemy submarines. These targets either rest on
the seaflooror are suspended at varying depths in thater column.

A.1.4 DEeEFENSIVE COUNTERMEASURES

Naval forces depend on effective defensive countermeasures to protect against missile and torpedo
attack. Defensive countermeasures are devices designed to confuse, distract, and confound
precisionguided munitionsDefensive countermeasuréall into five basic categories:

T

Chaff.Chaff consists of reflective, aluminueoated glass fibers used to obscure ships and
aircraft from radarguided systems. Chaff, which is stored in canisters, is either dispensed from
aircrdt or fired into the air from the decks of surface ships when an attack is imminent. The
glass fibers create a radar cloud that masks the position of the ship or aircratft.

Flares:Flares are pyrotechnic devices used to defend against$ssiting missilesyhere the
missile seeks out the heat signature from the flare rather than the aircraft's engines. Similar to
chaff, flares are also dispensed from aircraft and fired from ships.

Acoustic Countermeasuregicoustic countermeasures are used by surface srips

submarines to defend against torpedo attg@kgureA.1-19). Acoustic countermeasures are
either released from ships and submarines or towed at a distance béténship.

FigureA.1-19: Acoustic Countermeasures

1 Electromagnetic CountermeasureBiectromagnetic countermeasures are used by surface ships

and aircraft to defend against missile attacks. Electromagnetic countermeasures are also used in

anti-submarine warfare activities.
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