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Appendix D Current Training Operations within the Hawaii Range Complex

e AN/ALQ-220 Organic Airborne and Surface Influence Sweep (OASIS): The
AN/ALQ-220 OASIS System is a lightweight magnetic/acoustic system employed by
the MH-60S.

o AN/AWS-2 Rapid Airborne Mine Clearance System (RAMICS): The AN/AWS-2
RAMICS is being developed to destroy near-surface and floating mines using a 30-
mm cannon hydro-ballistic projectile, and includes a target reacquisition pod on the
MH-60S.

e AN/ASQ-235 Airborne Mine Neutralization System (AMNS): The AN/ASQ-235
AMNS is a lightweight expendable system designed to rapidly neutralize bottom and
moored mines.

One OMCM System, the Remote Minehunting System, is deployed from a surface ship.
Another OMCM system, the Long-term Mine Reconnaissance System, is deployed from a
submarine. The Remote Minehunting System and the Long-term Mine Reconnaissance System
should be operational after FY 2007.

Baseline Training Operations
Duration e
NTA Area Metric (Hours) Training
Mine Countermeasures Operations
E i —
xereise Pacific Missile
131 Range Facility, Ops 6-12 32
Sub Op Area

Mine Neutralization

Mine Neutralization operations 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 is conducted by a variety of air, surface, and sub-surface
assets.

Tactics for neutralizing ground or bottom mines involve the 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. Floating mines encountered by fleet ships in open-
ocean areas are detonated at the surface. In support of a military expeditionary assault, the
U.S. Navy deploys in very shallow water depths (10 to 40 ft) to locate mines and obstructions.

Divers are transported to the mines by boat or helicopter. Inert dummy mines are used in
exercises. The total net explosive weight used against each mine ranges from less than less
than 1 1b to 20 Ib.

Various types of surveying equipment are used during RIMPAC exercises. Examples include
the Canadian Route Survey System that hydrographically maps the ocean floor using multi-
beam side scan sonar, and the Bottom Object Inspection Vehicle used for object identification.
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Appendix D Current Training Operations within the Hawaii Range Complex

These units help to support mine detection prior to Special Warfare Operations
(SPECWAROPS) and amphibious exercises.

Occasionally, marine mammals are used in mine detection training operations. The U.S. Navy's
Very Shallow Water Mine Countermeasures Detachment of Commander Mine Warfare
Command deploys trained Atlantic bottlenose dolphins (Tursiops truncatus) of their marine
mammal mine-hunting systems in several missions. Each mission includes up to four motorized
small craft, several crew members and a trained dolphin. Exercises using dolphins are
coordinated with other U.S. Navy units to avoid conflicts with other U.S. Navy activities,
underwater acoustic emissions associated with those activities, or civilian craft. Any unplanned
situation that has the potential for exposing a dolphin to dangerous or conflicting underwater
acoustic emissions or other interference is mitigated by recalling it into a small craft and moving
the dolphin out of the area. As such, these marine mammals are continuously protected.
Transportation of these animals into the State of Hawaii and housing there is in accordance with
the regulations of the Hawaii State Department of Agriculture.

Mine neutralization operations take place offshore in the Puuloa Underwater Range (called
Keahi Point in earlier documents), Pearl Harbor; Lima Landing; Barbers Point Underwater
Range off-shore of Coast Guard Air Station Barbers Point/Kalaeloa Airport (formerly Naval Air
Station Barbers Point); PMRF, Kauai (Majors Bay area); PMRF and Oahu Training Areas; and
in open-ocean areas.

All demolition activities are conducted in accordance with Commander Naval Surface Forces
Pacific Instruction 3120.8F, Procedures for Disposal of Explosives at Sea/Firing of Depth
Charges and Other Underwater Ordnance (U.S. Department of the Navy, 2003). Before any
explosive is detonated, divers are transported a safe distance away from the explosive.
Standard practices for tethered mines in Hawaiian waters require ground mine explosive
charges to be suspended 10 ft below the surface of the water. For mines on the shallow water
floor (less than 40 ft of water), only sandy areas that avoid/minimize potential impacts to coral
are used for explosive charges. Underwater detonations do occur during this exercise.

Baseline Training Operations
Duration LG
NTA Area Metric Training
(Hours) -
. o Operations
Mine Neutralization
Puuloa
131 Underwater Ops 6 62
Range

Mine Laying

Mine laying operations are designed to train forces to conduct offensive (deploy mines to
tactical advantage of friendly forces) and defensive (deploy mines for protection of friendly
forces and facilities) mining operations. Mines can be laid from the air (FA-18/P-3) or by
submarine.

Airborne mine laying involves one or more aircraft and either computer-simulated or inert
exercise mines. Mine warfare operations are limited to either the simulated laying of aircraft-
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Appendix D Current Training Operations within the Hawaii Range Complex

deployed mines, where no actual mine ordnance is dropped, or the use of inert exercise mines
or inert exercise submarine-deployed mines.

The use of inert exercise mines is generally limited to areas greater than 100 fathoms, or 600 ft
in depth. Before dropping inert exercise mines, the crew visually determines that the area is
clear. Although the altitude at which inert exercise mines are dropped varies, the potential for
drift during descent generally favors release at lower altitudes, where visual searches for marine
mammals are more effective. When the inert exercise mine is released, a small parachute
retards its entry into the ocean. The mine can be designed to float on the surface or near
surface or to sink on a tether. Ultimately the mine sinks carrying the parachute with it. Standard
Navy procedures are followed for the deployment of inert mines from submarines.

Aerial mining lines are generally developed off the southwest coast of Kauai and the southeast
coast of Niihau, within PMRF Warning Areas W-186 and W-188. Submarine mining exercises
are conducted within PMRF Warning Area W-188. Aircraft operations are conducted within
R3101. Inert mine shapes are released into the ocean during these training operations.

Baseline Training Operations
: Total
NTA Area Metric DU Training
. . (Hours) -
Mine Laying Operations
Pacific Missile
141 Range Facility Ops 6-12 2

Land Demolitions

Land demolitions are operations designed to train forces to cause the explosion and the
resulting destruction of enemy personnel, vehicles, aircraft, obstacles, facilities, or terrain on
land. These operations are also designed to develop and hone EOD mission proficiency in
locating, identifying, excavating, and neutralizing land mines. Land demolitions take place at
the West Loch EOD Training Facility. In addition to Navy personnel, Honolulu Police, Federal
Bureau of Investigation, and several RDT&E companies conduct land demolitions at the EOD
land facility. The EOD facility is limited to 2.5 Ib of non-fragment producing explosives. EOD
Range demolition operations take approximately 4.5 hours to complete and there are between
70 and 80 operations per year. Land detonations will occur during this training operation.

Baseline Training Operations
Duration UGIE]
NTA Area Metric (Hours) Training
Operations
Land Demolitions -
Explosive
Ordnance
144 Disposal Land Ops 4 8
Range
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Appendix D Current Training Operations within the Hawaii Range Complex

Naval Special Warfare

Swimmer Insertion/Extraction

Naval Special Warfare (NSW) personnel conduct underwater swimmer insertion and extraction
training in the Hawaii Offshore Areas using either the Sea, Air, Land (SEAL) Delivery Vehicle
(SDV), or the Advanced SEAL Delivery System (ASDS). Both submersibles are designed to
deliver special operations forces for clandestine operations. The SDV is an older, open-design
delivery vehicle. The ASDS is a new dry compartment vehicle that keeps the SEALs warmer
during transit. The battery-powered ASDS is capable of operating independently or with
submarines.

Two types of training occur with the ASDS—unit and integrated. Unit training with the ASDS
consists of the SDV Team operating the ASDS independently. Integrated training operations
involve the SDV Team working with a submarine and the ASDS.

Underwater swimmer insertion and extraction training is focused on undersea operation of the
SDV or ASDS, and does not typically involve SEAL personnel landing ashore or conducting
shore operations. Although undersea range areas are usually reserved for a 24-hour period,
the insertion/extraction operation itself lasts approximately 8 hours. Swimmer insertion and
extraction operations can also include the use of helicopters to insert or extract NSW personnel
using a variety of techniques. No ordnance or sonar will be used during this training operation.

Baseline Training Operations

; Duration T(.)t".’“
NTA Area Metric (Hours) Traml_ng
Swimmer Operations
Inserzg)g\//Eétprz)c tion Hawaii Oﬁshqre, Marine
1124 | ComsTraningArea- | p. o 8 132
Bellows, Pacific Missile
Range Facility

Special Warfare Operations

SPECWAROPS are performed by Navy SEALs and U.S. Marines. Activities include special
reconnaissance (SR), reconnaissance and surveillance, combat search and rescue (CSAR),
and direct action (DA). SR units consist of small special warfare unit and utilize helicopters,
submarines, and combat rubber raiding craft to gain covert access to military assets, gather
intelligence, stage raids, and return to their host units. Reconnaissance inserts and beach
surveys are often conducted before large-scale amphibious landings and can involve several
units gaining covert access using a boat. CSAR operations are similar to SR (R&S), but the
mission is to locate and recover a downed aircrew. DA missions consist of an initial insertion,
followed by the helicopters/boats inserting additional troops to take control of an area. The
helicopters may land for refueling. No ordnance or sonar will be used during this training
operation.
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Appendix D Current Training Operations within the Hawaii Range Complex

Baseline Training Operations
. Total
NTA Area Metric DU Training
(Hours) 0 .
perations
Bradshaw.
SPECWAR OPS '
Makua Military
Reservation,
15.6 KMTA. DMR, Days 8 30
WAAF, Niihau,
MCTAB, PTA

Strike Warfare

Bombing Exercise (Land)

Kaula also is used for BOMBEX training. BOMBEX operations consist of air-to-ground delivery
of small, 25-Ib, inert MK-76 (a type of training ordnance); inert laser-guided bombs, such as the
Hellfire, or the MK-82, a 500-Ib bomb. Bombing exercises originate from an aircraft carrier or a
land base. CSG fixed-wing aircraft account for all of the Navy BOMBEX operations at Kaula.
Only inert ordnance 500 Ib or less is authorized for use on Kaula. Inert bombs will be dropped
from aircraft during this training operation.

Baseline Training Operations

Duration Vel
NTA Area Metric (Hours) Training
BOMBEX (Land) Operations
326 | Kaula Pohakuloa | 08 165
Training Area

Air-to-Ground Gunnery Exercise

Kaula, a small island southwest of Kauai (shown in Figure 1.2-2), is used for air-to-ground
gunnery training. Air-to-ground GUNEX includes live-fire gunnery training from fixed- or rotary-
wing aircraft. The use of 20-mm and 30-mm cannon fire is not allowed from November through
May. Live gunnery rounds will be fired at land targets during this exercise.

Baseline Training Operations
s Duration T(.)t"?‘l
Air-to-Ground Gunnery A gl i (Hours) OTralnl_ng
Exercise (GUNEX) PR
326 Kaula Ops 0.8 16
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Appendix D Current Training Operations within the Hawaii Range Complex

Other Operations

Salvage Operations

The purpose of Salvage Operations is to provide a realistic training environment for battling fires
at sea, de-beaching of stranded ships, and harbor clearance operations training by Navy diving
and salvage units.

The U.S. Navy’s Mobile Diving and Salvage Unit One (MDSU-1) (Figure D-4) and divers from
other countries practice swift and mobile ship and barge salvage, towing, battle damage repair,
deep ocean recovery, harbor clearance, removal of objects from navigable waters, and
underwater ship repair capabilities.

Diving and salvage forces exercise include the following activities:

e SCUBA and surface supplied air and mixed gas (HeO,) diving operations to depths of
300 ft of sea water

o Hyperbaric recompression chamber operations

Underwater ship inspection, husbandry, and repair of coalition Naval ships and

submarines

Underwater search and recovery operations

Underwater cutting employing hydraulic, pneumatic, and oxy-arc powered tools

Underwater welding

Removal of petroleum, oil, and lubricants (POL) exercising various POL offload

techniques

e Restoring Buoyancy (Survey, Patch, De-water) to a grounded or sunken vessel or
object of value

e Harbor clearance for removal of derelict vessels or other obstructions from navigable
waterways and berthing

e Off-Ship fire fighting to simulate rescue and assistance operations battling fires

These activities take place at Puuloa Underwater Range, Pearl Harbor, and Keehi Lagoon.
Staging for these activities is from the MDSU-1 Facility located on Bishop Point, an annex of
Pearl Harbor, on the southwestern side of Hickam Air Force Base, Oahu. To capitalize on real-
world training opportunities and to provide mutual benefit for both the U.S. Naval and Coalition
Salvage Force and for the State of Hawaii, salvage training and harbor clearance exercises take
place in any of the shoal waters, harbors, ports, and in-land waterways throughout the Hawaiian
OPAREA.

The ship fire exercise lasts no more than 1 day per event. De-beaching activities last no more
than 1 to 2 days per event. Deep ocean recovery exercises last up to 2 weeks and could be
longer depending on the availability of missions.

The duration of salvage exercises varies considerably. For a fire at sea or ship retraction of a
grounded vessel, the exercise lasts up to 4 days. For underwater cutting, welding, pumping,
restoring buoyancy, and exercises that practice a single skill in a controlled environment, the
event usually does not exceed 1 day. However, multiple iterations could extend throughout the
duration of the exercise. No ordnance or sonar will be used during this training operation.
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Appendix D Current Training Operations within the Hawaii Range Complex

All U.S. and Coalition Naval Salvage Force exercise scenarios will be conducted in accordance
with the following references:

a. U.S. Navy Diving Manual Revision 4, with a change a dated March 2001
b. U.S. Navy Salvage Safety Manual
c. U.S. Navy Salvage Manual Vol 1—Strandings
d. U.S. Navy Salvage Manual Vol 2—Harbor Clearance
e. U.S. Navy Salvage Manual Vol 3—Firefighting and Damage Control
f. U.S. Navy Salvage Manual Vol 5—Petroleum Oil and Lubricant Offload
g. U.S. Navy Towing Manual
h. OPNAVINST 5100.19B (safety manual)
i. Fleet Exercise Publication—4 Chapter 12 Mobile Diving and Salvage Units and
Chapter X ARSs
Baseline Training Operations
NTA Area Metric DUy T;(i):l?rllg
Bt Operations
Salvage Operations Naval Station
Pearl Harbor,
413 Puuloa Ops 1 3
Underwater
Range

Live Fire Exercise

Live Fire Exercises (LFX) provides ground troops with live-fire training and combined arms live-
fire exercises training, including aerial gunnery and artillery firing. These exercises include
platoon troop movements through numerous target objectives with various weapons. Aerial
gunnery exercises and artillery and mortar exercises are also conducted as part of combined
and separate exercises. Live fire and blanks are used. Blanks are used outside of defined
impact areas. LFX benefit ground personnel who receive semi-realistic training.

LFX typically consists of ground troops and special forces, including a sniper unit, of about 2 to
18 people, a helicopter, artillery, mortars, and miscellaneous small arms. In the future, up to a
brigade of U.S. or foreign troops could receive LFX training during a Major Exercise. LFX
operations are conducted at PTA (Figure D-5) and Makua Military Reservation (Figure D-6).
Live rounds will be fired at PTA and inert rounds (blanks) will be fired at Makua Military
Reservation.

Baseline Training Operations

Duration UG

NTA Area Metric Training
(Hours) -

Operations
LFX
Makua Military
3.2.2 Reservation, Ops 1-24 3
PTA
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Appendix D Current Training Operations within the Hawaii Range Complex

Humanitarian Assistance Operation/Non-combatant Evacuation Operation

The purpose of Humanitarian Assistance Operation/Non-combatant Evacuation Operation
(HAO/NEO) is to provide training in providing humanitarian assistance in an increasingly hostile
setting, which could require the evacuation of personnel and troops. Marine Corps Base Hawaii
is used for HAO/NEO and direct action training. MCTAB, Kahuku Training Area, Majors Bay at
PMRF, and Niihau are also be used for HAO/NEO.

HAO/NEO training exercises, which last approximately 4 days, involve approximately 150
personnel, troops, and specialists who initially provide assistance to civilians and then evacuate
them when necessary. This scenario is also used to simulate a prisoner-of-war camp or place
where people are interned. A direct action exercise (lasting several hours) is another scenario
included in the HAO/NEO. It is much quicker and involves approximately 50 personnel and 150
troops who gain access to an area by boat or helicopter, storm the location, recover the mission
target, and return to their units.

HAO/NEO exercises use trucks; helicopters; landing craft air cushion; landing craft, utility and/or
Combat Rubber Raiding Craft to shuttle supplies. Evacuations may be made using helicopters,
and/or LCAC vehicles. Direct actions may use CRRC, RHIB, trucks, and/or helicopters.
Existing building and facilities are used to the extent practicable, but in some instances tents
and other temporary structures may be used. No ordnance is used during this training
operation.

Baseline Training Operations

Duration Uaal

NTA Area Metric (Days) Training
Y Operations
HAQINEO Niihau, Marine Corps
Base Hawaii, Marine
6.2.1 Corps Training Area- Ops 4 1

Bellows, Kahuku, Pacific
Missile Range Facility

Humanitarian Assistance/Disaster Relief

The purpose of Humanitarian Assistance/Disaster Relief (HA/DR) is to provide training in
responding to a United Nations request for complex emergency support. HA/DR training
exercises involve approximately 125 to 250 troops and 125 to 200 refugee actors. An
amphibious landing craft off-loads approximately 4 transport trucks, 3 support vehicles, 3 water
supply vehicles, water and food supply, and 125 troops. They travel along authorized highways
to the HA/DR site. A safe haven camp is established in existing facilities or temporary facilities
(tents, etc.).

The HA/DR exercise lasts for approximately 10 days. Future HA/DR exercises could range
from 2 to 18 days. The camp is established in 2 days. Personnel are provided water, shelter,
food, sanitation, and communications for 5 days. Takedown takes about 2 days.

For each exercise, there are two sites: a refugee camp and a Civil-Military Operations Center
area. There are roughly 30 five-person Red Cross tents within the refugee camp, with a few

D-28 Hawaii Range Complex Draft EIS/OEIS July 2007



~NOoO O~ WNE

o ©

11
12
13
14
15
16
17

18

19

20

Appendix D Current Training Operations within the Hawaii Range Complex

larger tents for various support functions including meals, showers, recreation, administration,
and storage. The Civil-Military Operations Center section contains more storage,
communication links, staff housing, experimentation (including information management and
high-bandwidth informatics support, digital transcription facilities to interview refugees for war-
crimes documentation, and solar powered computer systems), and various public relations
areas for visitors. Approximately 18 portable latrines are at the sites. Buses and/or trucks, and
military helicopters as needed, are used to transport refugees.

A safe haven refugee camp would be established within the Marine Corps Base Hawaii, MCTAB,
and/or Kahuku Training Area. An amphibious landing craft or trucks would offload equipment,
vehicles, troops, and refugees. Airstrips at these locations would be used to transport personnel.

The HA/DR exercise takes place near an existing training trail. The access road to the site
would be graded before the exercise, if required. Grading would be within the existing roadway
in accordance with standard procedures. Equipment and personnel would be transferred to the
camp location via transport trucks and buses, respectively. Training map overlays that identify
the transit route, camp location, and any nearby restricted areas or sensitive biological and
cultural resource areas would be used by participants. No ordnance is used during this training
operation.

Baseline Training Operations

Duration gt
NTA Area Metric Training
(Days) ;
HA/DR Operations
Marine Corps Base
623 | jawaii, MCTAB, Kuhuku| P 10 !

Table D-2 includes the current and future RDT&E operations conducted within the HRC.

Table D-2. Baseline and Planned RDT&E Operations

Mission Area Operation Operation Description

Testing and training on Aegis capable ships after

Anti-air Warfare RDT&E refurbishment or overhaul.

Anti-Submarine Warfare Sensor, fire control, and weapon testing.

Conducted for new ships and for ships that have undergone
Combat System Ship Qualification Trial |modification and/or overhaul of their combat systems, can
include operating any or all of a ship’s combat systems..

| Electronic Combat/Electronic Warfare Tests designed to assess how well EC/EW training exercises
Pacific Missile are performed.

Range Facility| Use of high frequency radio signals and the evaluation of their
(PMRF) | High Frequency effectiveness

Aerial targets launched from PMRF, mobile sea-based
platforms, or military cargo aircraft. A ballistic missile target
vehicle is launched from PMRF and intercepted by a ship- or
land-launched missile

Missile Defense

Demonstration of advanced Command, Control and

Joint Task Force Wide Area Relay Communications technologies in a highly mobile, wireless,

Network

wide-area relay network in support of tactical forces.

July 2007 Hawaii Range Complex Draft EIS/OEIS D-29
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Table D-2. Baseline and Planned RDT&E Operations (Continued)

Mission Area

Operation

Operation Description

Naval

Shipboard Electronic Systems
Evaluation Facility (SESEF) Quick Look
Tests

Evaluate ship, shore, and aircraft systems that emit or detect
electronic emissions. These systems include those used for
radio communications, data transfer, navigation, radar, and
identification of friend and foe.

Undersea
Warfare
Center

SESEF System Performance Tests

Provide accuracy checks of ship and submarine sonar, both in
active and passive modes, and to evaluate the accuracy of a
ship’s radar

Ranges

Fleet Operational Readiness Accuracy
Check Site (FORACS) Tests

Provide accuracy checks of ship and submarine sonar, both in
active and passive modes, and to evaluate the accuracy of a
ship’s radar.

Additional Chemical Simulant

Target launches from PMRF would incorporate additional
chemical simulants to include larger quantities of tributyl
phosphate (TBP) and various glycols

Intercept Targets launched into PMRF
Controlled Area

Launches from Wake Island, the Reagan Test Site at U.S.
Army Kwajalein Atoll (USAKA), and Vandenberg AFB towards
the vicinity of PMRF are proposed. Intercept areas would be
in the Broad Ocean Area and Temporary Operating Area.

Launched SM-6 from Sea-Based
Platform (AEGIS)

Capability to launch the Extended Range Active Missile,
tentatively designated SM-6, from a sea-based platform.
Similar to ongoing launches of the current version of the
Standard Missile from Aegis ships.

Planned

Micro-Satellites Launch

A joint venture between PMRF, the Department of Energy at
the Kauai Test Facility, and the University of Hawaii to launch
micro-satellites into space.

Testing &
Evaluation
Operations

Test Unmanned Surface Vehicles

Remote-controlled boats equipped with modular packages to
potentially support surveillance and reconnaissance activities,
mine warfare, anti-terrorism/force protection, port protection,
Special Forces operations, and possibly anti-submarine
warfare.

Test Unmanned Aerial Vehicles

Remotely piloted or self-piloted aircraft that include fixed-wing,
rotary-wing, and other vertical takeoff vehicles. Can carry
cameras, sensors, communications equipment, weapons, or
other payloads. Could support: intelligence, surveillance, and
reconnaissance; suppression of enemy air defenses;
electronic attack; anti-surface ship and anti-submarine
warfare; mine warfare; communications relay; and derivations
of these themes

Test Hypersonic Vehicles

Development of air-breathing hypersonic vehicles that are
capable of maximum sustainable cruising speeds in excess of
Mach 4, as potential ordnance delivery systems

Offshore
Enhancements|

Portable Undersea Tracking Range

Provide submarine training in areas where the ocean depth is
between 300 ft and 12,000 ft and at least 3 nm from land

Large Area Tracking Range Upgrade

Upgraded with ground relay stations to cover training
operations throughout much of the HRC. Proposed ground
relay stations would be modifications to existing facilities

Enhanced Electronic Warfare Training

Capability for EW training would be enhanced to include sites
on other islands (e.g., Maui and Hawaii).

PMRF
Enhancements|

Expanded Training Capability for
Transient Air Wings

Provide dedicated equipment to enable Mid-Pacific and
transiting strike groups to participate in either live or virtual
exercises.

Kingfisher Underwater Training Area

Underwater training area would be approximately 2 mi off the
southeast coast of Niihau at a depth of between 300 and 400
ft.
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Table D-2. Baseline and Planned RDT&E Operations (Continued)

Mission Area Operation Operation Description
Effort to integrate military personnel, sensors, networks,
FORCEnet Antenna command and control, platforms, and weapons into a fully
netted, combat force. Existing building or a portable trailer
Enhanced Auto ID System and Force |AIS equipment installed on each island so each ship would
Enh:nl\cﬂzeRrﬁents Protection Capability have sensor connectivity and communication connections.
(Continued) Construct Range Operations Control build a new, almost 90,000 sqg-ft range operations building to

Building

consolidate the activities currently in 13 buildings.

Improve Fiber Optics Infrastructure

Installation of approximately 23 mi of fiber optic cable, which
would be hung on existing Kauai Island Utility Cooperative
poles between PMRF/Main Base and Kokee

Pearl Harbor

MK-84/MK-72 Pinger Acoustic Test
Facility

New open-water Acoustic Test Facility capability near the
Naval Undersea Warfare Center’s Ford Island facility in Pearl
Harbor

Enhancements|

Mobile Diving and Salvage Unit
Training Area

Establish an underwater training area in which Mobile Diving
and Salvage Unit-1 can conduct military diving and salvage
training, including submerging a 100-ft by 50-ft barge

Directed Energy

Develop the necessary standard operating procedures and
range safety requirements necessary to provide safe
operations associated with future high energy laser tests

Future RDT&E
Operations

Advanced Hypersonic Weapon

Launches of long range (greater than 3,400 miles) missiles
deploying an unpowered payload. A four-missile launch
program, with the first two tests using a Strategic Target
System booster launched from Kauai Test Facility (KTF) at
PMRF. The payload would travel approximately 2,500 mi
from PMREF to llleginni Island in USAKA.

RIMPAC and USWEX

The Commander, U.S. THIRD Fleet, conducts RIMPAC within the HRC every other year. The
biennial RIMPAC is a multinational, sea control and power projection exercise that consists of
various phases of activity by Army, Marine Corps, Navy, and Air Force forces, as well as the
military forces of several Pacific Rim nations. During the month-long exercise, individual
training operations occur in open ocean, offshore, and onshore areas. Table D-3 shows the
matrix of operations used during previous RIMPAC exercises by location.

USWEX includes a single Strike Group, training in the HRC for up to 4 days, four times per
year. Table D-4 shows the matrix of operations generally used during a USWEX exercise by

location.

Under Alternative 1 the Navy proposes to continue RIMPAC and USWEX exercises described
in the No-action Alternative. USWEX frequency would increase from four to six times per year.
RIMPAC would include two Strike Groups, and FCLPs would occur in association with transiting
Strike Groups participating in Major Exercises. The operations associated with Major Exercises
would be chosen from the appropriate matrix of training operations, in Table D-5.
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Under Alternative 2, up to three Strike Groups would conduct training exercises simultaneously
in the HRC. The Strike Groups would not be home ported in Hawaii, but would stop in Hawaii
en route to a final destination. The Strike Groups would be in Hawaii for up to 10 days per
exercise. Proposed exercise operations would be similar to current operations for the RIMPAC
and USWEX exercises. Also included in the training operations would be FCLP conducted at
the following airfields: Marine Corps Base Hawaii and PMRF. The operations associated with
Multiple Strike Group training would be chosen from the appropriate matrix of training
operations listed in Table D-6.
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Table D-3. Rim of the Pacific 06 Exercise Matrix

Appendix D Current Training Operations within the Hawaii Range Complex

Training Operations
MIW
>< AAW ASUW / ASW MCM ASUW g 2.
S| 2
w 4 ]
— = = > o w |2 _
= > x > > w < S [%]
535 g 3| 9| 2| 2 | | 2| 8.z 8| 8 Sl ox| 8| 2| 25| 82
Ta 1«3 |«<88lvw8|e8| 2| 2| 2| 2| 2|E2| 3| 2| x| 2| | 2| | 2|88| | §
Service Location Island Z3 S < |ovs [«= 2 < S |v=s 2 = 7] Z S| 63 [©] 2] =] T T & a 5|52 3 o
Navy Pacic Misle Range Faciy Kauai . [ | T T
Niihau Niihau
Kaula Kaula
Pearl Harbor** Oahu
Lima Landing Oahu
Puuloa Underwater Range — Pearl Harbor Oahu
Barbers Point Underwater Range Oahu
Coast Guard AS Barbers Point/ Kalaeloa Airport Oahu
PMRF Warning Areas* Ocean Areas
Oahu Warning Areas* Ocean Areas
Open Ocean Areas* Ocean Areas
U.S. Command Ship Ocean Areas
Marines Marine Corps Base Hawaii Oahu
Marine Corps Training Area Bellows Oahu
Air Force Hickam Air Force Base Oahu
Army Kahuku Training Area Oahu
Makua Military Reservation Oahu
Dillingham Military Reservation Oahu
Wheeler Army Airfield Oahu
K-Pier, Kawaihae Hawalii !
Bradshaw Army Airfield Hawaii
Pohakuloa Training Area Hawaii
State Keehi Lagoon Oahu -
* Includes Port Allen and Makaha Ridge ** Includes Ford Island and all other areas within the harbor.
#These areas are included in the HRC. The HRC is now used to define the
outer limits of the ocean areas used during Major Exercises. Locations where events can occur RIMPAC 02 Programmatic Added RIMPAC 04 Supplement Added RIMPAC 06 Supplement
Training Events:
A-AMISSILEX Air-to-Air Missile Exercise (formerly AAMEX) Command and Control SALVAGE OPS Salvage Operations
AAWL Anti-Air Warfare DEMO Demolition Exercise S-A MISSILEX Surface-to-Air Missile Exercise (formerly SAMEX)
AIROPS Aircraft Operations GUNEX Gunnery Exercise SINKEX Sink Exercise
AMPHIBEX Amphibious Landing Exercise (now Expeditionary Assault) HADR Humanitarian Assistance/Disaster Relief SMWEX Ship Mine Warfare Exercise
Air MIWEX Air Mine Warfare Exercise (formerly AMWEX) HAO/NEO Humanitarian Assistance Operation/ SPECWAROPS Special Warfare Operations (NSW Operations?)
A-S MISSILEX Air-to-Surface Missile Exercise (formerly ASMEX) Non-Combatant Evacuation Operation S-S MISSILEX Surface-to-Surface Missile (formerly SSMEX)
ASUWZASW? Anti-Surface Warfare/ IN-PORT In-port Briefings and Activities STW Strike Warfare Exercise (formerly STWEX)
Anti-Submarine Warfare Exercise Live Fire Exercise SUBOPS Submarine Operations
ASW Anti-Submarine Warfare Exercise (formerly ASWEX) Mine Countermeasures SUPPORTEX In-Port Support Exercise
CASEX Close Air Support MINEX Mine Exercise UMWEX Underwater Mine Warfare Exercise
Mine Warfare

Note: Since the publication of the RIMPAC 02 Programmatic (U.S. Department of the Navy, 2002a), new terminology and/or categories of exercises have come into use. They are as follows:

+ AAW includes AIROPS, S-A MISSILEX, A-A MISSILEX, and A-S MISSILEX

2 ASUW includes GUNEX, S-S MISSILEX, and ASW

4 MIW encompasses two subsets, MINEX and MCM. MINEX is the act of laying mines. MCM is the act of locating and countering mining by others and includes SMWEX, AMWEX, and UMWEX.

3 ASW includes S-S MISSILEX and ASW

July 2007

Hawaii Range Complex Draft EIS/OEIS

D-33
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Table D-4. Example Undersea Warfare Exercise Matrix

Training Operations
MIW
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Navy Pacific Missile Range Facility* Kauai
Niihau Niihau
Kaula Kaula
Pearl Harbor** Oahu
Lima Landing Oahu
Puuloa Underwater Range — Pearl Harbor Oahu
Barbers Point Underwater Range Oahu
Coast Guard AS Barbers Point/ Kalaeloa Airport Oahu
PMRF Warning Areas* Ocean Areas
Oahu Warning Areas* Ocean Areas
Open Ocean Areas* Ocean Areas
U.S. Command Ship Ocean Areas
Marines Marine Corps Base Hawaii Oahu
Marine Corps Training Area Bellows Oahu
Air Force Hickam Air Force Base Oahu
Army Kahuku Training Area Oahu
Makua Military Reservation Oahu
Dillingham Military Reservation Oahu
Wheeler Army Airfield Oahu
K-Pier, Kawaihae Hawaii
Bradshaw Army Airfield Hawaii
Pohakuloa Training Area Hawaii
State Keehi Lagoon Oahu
* Includes Port Allen and Makaha Ridge ** Includes Ford Island and all other areas within the harbor.
#These areas are included in the HRC. The HRC is now used to define the outer limits of the ocean areas used during Major
Exercises. Locations where events occur USWEX
Training Events:
A-AMISSILEX Air-to-Air Missile Exercise (formerly AAMEX) Command and Control SALVAGE OPS Salvage Operations
AAWL Anti-Air Warfare DEMO Demolition Exercise S-A MISSILEX Surface-to-Air Missile Exercise (formerly SAMEX)
AIROPS Aircraft Operations GUNEX Gunnery Exercise SINKEX Sink Exercise
AMPHIBEX Amphibious Landing Exercise (now Expeditionary Assault) HADR Humanitarian Assistance/Disaster Relief SMWEX Ship Mine Warfare Exercise
Air MIWEX Air Mine Warfare Exercise (formerly AMWEX) HAOINEO Humanitarian Assistance Operation/ SPECWAROPS Special Warfare Operations (NSW Operations?)
A-S MISSILEX Air-to-Surface Missile Exercise (formerly ASMEX) Non-Combatant Evacuation Operation S-S MISSILEX Surface-to-Surface Missile (formerly SSMEX)
ASUWZASW? Anti-Surface Warfare/ IN-PORT In-port Briefings and Activities STW Strike Warfare Exercise (formerly STWEX)
Anti-Submarine Warfare Exercise Live Fire Exercise SUBOPS Submarine Operations
ASW Anti-Submarine Warfare Exercise (formerly ASWEX) Mine Countermeasures SUPPORTEX In-Port Support Exercise
CASEX Close Air Support MINEX Mining Exercise UMWEX Underwater Mine Warfare Exercise
Mine Warfare
Note: Since the publication of the RIMPAC 02 Programmatic (U.S. Department of the Navy, 2002a), new terminology and/or categories of exercises have come into use. They are as follows
+ AAW includes AIROPS, S-A MISSILEX, A-A MISSILEX, and A-S MISSILEX 2 ASUW includes GUNEX, S-S MISSILEX, and ASW 3 ASW includes S-S MISSILEX and ASW
4 MIW encompasses two subsets, MINEX and MCM. MINEX is the act of laying mines. MCM is the act of locating and countering mining by others and includes SMWEX, AMWEX, and UMWEX.
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Table D-5. Proposed Future RIMPAC Exercise Matrix

Training Operations

MIW
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Navy Pacific Missile Range Facility* Kauai
Niihau Niihau
Kaula Kaula
Pearl Harbor** Oahu
Lima Landing Oahu
Puuloa Underwater Range — Pearl Harbor Oahu
Barbers Point Underwater Range Oahu
Coast Guard AS Barbers Point/ Kalaeloa Airport Oahu
PMRF Warning Areas* Ocean Areas
Oahu Warning Areas* Ocean Areas
Open Ocean Areas* Ocean Areas
U.S. Command Ship Ocean Areas
Marines Marine Corps Base Hawaii Oahu
Marine Corps Training Area Bellows Oahu
Air Force Hickam Air Force Base Oahu
Army Kahuku Training Area Oahu
Makua Military Reservation Oahu
Dillingham Military Reservation Oahu
Wheeler Army Airfield Oahu
K-Pier, Kawaihae Hawaii
Bradshaw Army Airfield Hawaii
Pohakuloa Training Area Hawaii
State Keehi Lagoon Oahu
* Includes Port Allen and Makaha Ridge ** Includes Ford Island and all other areas within the harbor.
#These areas are included in the HRC. The HRC is now used to define the outer limits of the ocean areas used during Major
Exercises. Locations where events can occur Future RIMPAC (Additional Exercises)
Training Events:
A-AMISSILEX Air-to-Air Missile Exercise (formerly AAMEX) c2 Command and Control SALVAGE OPS Salvage Operations
AAWL Anti-Air Warfare DEMO Demolition Exercise S-A MISSILEX Surface-to-Air Missile Exercise (formerly SAMEX)
AIROPS Aircraft Operations FCLP Field Carrier Landing Practice SINKEX Sink Exercise
AMPHIBEX Amphibious Landing Exercise (now Expeditionary Assault) GUNEX Gunnery Exercise SMWEX Ship Mine Warfare Exercise
Air MIWEX Air Mine Warfare Exercise (formerly AMWEX) HAIDR Humanitarian Assistance/Disaster Relief SPECWAROPS Special Warfare Operations (NSW Operations?)
A-S MISSILEX Air-to-Surface Missile Exercise (formerly ASMEX) HAQINEO Humanitarian Assistance Operation/Non-Combatant Evacuation Operation S-S MISSILEX Surface-to-Surface Missile (formerly SSMEX)
ASUWZASW3 Anti-Surface Warfare/ IN-PORT In-port Briefings and Activities STW Strike Warfare Exercise (formerly STWEX)
Anti-Submarine Warfare Exercise LFX Live Fire Exercise SUBOPS Submarine Operations
ASW Anti-Submarine Warfare Exercise (formerly ASWEX) MCM Mine Countermeasures SUPPORTEX In-Port Support Exercise
CASEX Close Air Support MINEX Mine Exercise UMWEX Underwater Mine Warfare Exercise
Miws Mine Warfare
Note: Since the publication of the RIMPAC 02 Programmatic (U.S. Department of the Navy, 2002a), new terminology and/or categories of exercises have come into use. They are as follows:
+ AAW includes AIROPS, S-A MISSILEX, A-A MISSILEX, and A-S MISSILEX 2 ASUW includes GUNEX, S-S MISSILEX, and ASW 3 ASW includes S-S MISSILEX and ASW

4 MIW encompasses two subsets, MINEX and MCM. MINEX is the act of laying mines. MCM is the act of locating and countering mining by others and includes SMWEX, AMWEX, and UMWEX.

July 2007 Hawaii Range Complex Draft EIS/OEIS D-35



Appendix D Current Training Operations within the Hawaii Range Complex

Table D-6. Proposed Multiple Carrier Strike Group Matrix
Training Operations

MIW
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U.S. Navy Pacific Missile Range Facility* Kauai
Niihau Niihau
Kaula Kaula
Pearl Harbor** Oahu
Lima Landing Oahu
Puuloa Underwater Range — Pearl Harbor Oahu
Barbers Point Underwater Range Oahu
Coast Guard AS Barbers Point/Kalaeloa Airport Oahu
PMRF Warning Areas* Ocean Areas
Oahu Warning Areas* Ocean Areas
Open Ocean Areas* Ocean Areas
U.S. Command Ship Ocean Areas
U.S. Marines Marine Corps Base Hawaii Oahu
Marine Corps Training Area Bellows Oahu
U.S. Air Force Hickam Air Force Base Oahu
U.S. Army Kahuku Training Area Oahu
Makua Military Reservation Oahu
Dillingham Military Reservation Oahu
Wheeler Army Airfield Oahu
K-Pier, Kawaihae Hawaii
Bradshaw Army Airfield Hawaii
Pohakuloa Training Area Hawaii
State Keehi Lagoon Oahu
* Includes Port Allen and Makaha Ridge ** Includes Ford Island and all other areas within the harbor.
#These areas are included in the HRC. The HRC is now used to define the outer limits of the ocean areas used during Major
Exercises. | Locations where events can occur Multiple Carrier Strike Group
Training Events:
A-AMISSILEX Air-to-Air Missile Exercise (formerly AAMEX) C2 Command and Control SALVAGE OPS Salvage Operations
AAWL Anti-Air Warfare DEMO Demolition Exercise SAMEX Surface-to-Air Missile Exercise (now S-A MISSILEX)
AIROPS Aircraft Operations GUNEX Gunnery Exercise SINKEX Sinking Exercise
AMPHIBEX Amphibious Landing Exercise (now Expeditionary Assault) HA/DR Humanitarian Assistance/Disaster Relief SMWEX Ship Mine Warfare Exercise
Air MIWEX Air Mine Warfare Exercise (formerly AMWEX) HAQINEO Humanitarian Assistance Operation/ SPECWAROPS Special Warfare Operations (NSW Operations?)
A-S MISSILEX Air-to-Surface Missile Exercise (formerly ASMEX) Non-Combatant Evacuation Operation SSMEX Surface-to-Surface Missile (now S-S MISSILEX)
ASUWZ/ASW? Anti-Surface Warfare/ IN-PORT In-port Briefings and Activities STWEX Strike Warfare Exercise
Anti-Submarine Warfare Exercise LFX Live Fire Exercise SUBOPS Submarine Operations
ASW Anti-Submarine Warfare Exercise (formerly ASWEX) MCM Mine Countermeasures SUPPORTEX In-Port Support Exercise
CASEX Close Air Support MINEX Mine Exercise UMWEX Underwater Mine Warfare Exercise
Miw4 Mine Warfare
Note: Since the publication of the RIMPAC 02 Programmatic (U.S. Department of the Navy, 2002a), new terminology and/or categories of exercises have come into use. They are as follows:
1 AAW includes AIROPS, S-A MISSILEX, A-A MISSILEX, and A-S MISSILEX 2 ASUW includes GUNEX, S-S MISSILEX, and ASW 3 ASW includes S-S MISSILEX and ASW
4 MIW encompasses two subsets, MINEX and MCM. MINEX is the act of laying mines. MCM is the act of locating and countering mining by others and includes SMWEX, AMWEX, and UMWEX.
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Appendix E Weapon Systems

APPENDIX E
WEAPON SYSTEMS

Table E-1. Typical Missile Exercise Weapons Used at Pacific Missile Range Facility

TYPE CHARACTERISTICS

Weight Length Diameter Range Propulsion

Surface-to-Air Missiles

Short Range

Stinger (FIM-92A) 10.0 kg 15m 70 mm 4.8 km Solid fuel

(22 Ib) (5 ft) (2.8 in) (3.4 nm)

Sea Sparrow (RIM-7) 204 kg 3.7m 203-2 mm 14.8 km Solid fuel
(450 Ib) (12 ft) (8in) (20.6 nm)

Rolling Airframe 73.5kg 28m 127 mm 7 km Solid fuel

(RIM-116) (162 Ib) (9ft3in) (5in) (5.0 nm)

Medium Range

Standard SM-1 MR 499 kg 45m 342.9 mm 46.3 km Solid fuel

(RIM-66B) (1,100 Ib) (14 ft 8in) (13.5in) (33 nm)

Standard SM-2 612 kg 44m 342.9 mm 74.1 km Solid fuel

(RIM-66C) (1,350 Ib) (14t 7in) (13.5in) (53 nm)

Long Range

Standard SM-2 ER 1,325 kg 8.2m 342.9 mm 166.7 km Solid fuel

(RIM-67A/B and 67-C/D) (2,920 Ib) (27 ft) (13.5in) (90 nm)

Standard SM-2 AER 1,452 kg 6.7m 342.9 mm 150 km Solid fuel

(RIM-67B) (3,200 Ib) (22 ft) (13.5in) (207.1 nm)

Air-to-Air Missiles

Short Range

Sidewinder (AIM-9) 84.4 kg 29m 127 mm 18.5 km Solid fuel
(186 Ib) (9ft6in) (5in) (10 nm)

Medium Range

Sparrow (AIM-7) 231 kg 3.6m 203.2 mm 55.6 km Solid fuel
(510 Ib) (11 ft 10 in) (8in) (30 nm)

Long Range

Phoenix (AIM-54) 447 kg 4m 381 mm 203.9 km Solid fuel
(985 Ib) (13 ft) (15 in) (110 nm)

Air-to-Surface Missiles

Short Range

Skipper Il (AGM-123) 582 kg 43m 355.6 mm 9.6 km Solid fuel
(1,283 Ib) (14 ft) (14 in) (5.2 nm)

Notes:

ft feet Ib pounds

in inches m meters

kg kilograms mm millimeters

km kilometers nm nautical miles
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Table E-1. Typical Missile Exercise Weapons Used at Pacific Missile Range Facility

(Continued)

TYPE CHARACTERISTICS

Weight Length Diameter Range Propulsion

Air-to-Surface Missiles (Concluded)

Medium Range

HARM (AGM-88) 366.1 kg 42m 254 mm 18.5 km Solid fuel
(807 Ib) (13 ft9in) (10in) (10 nm)

Shrike (AGM-45) 177 kg 3m 203.2 mm 18.5 km Solid fuel
(390 Ib) (10 ft) (8in) (10 nm)

Sidearm (AGM-122) 90.7 kg 3m 127 mm 17.8 km Solid fuel
(200 Ib) (10 ft) (5in) (9.6 nm)

Long Range

Harpoon (AGM-84/ 797 kg 52m 342.9 mm 278 km Solid fuel

RGM-84/UGM-84)* (1,757 Ib) (17 ft 2-in) (13.51in) (150 nm)

Surface-to-Surface Missiles (Cruise)

Harpoon (AGM-84/ 797 kg 52m 342.9 mm 278 km Solid fuel

RGM-84/UGM-84)* (1,757 Ib) (17 ft 2-in) (13.51in) (150 nm)

Source: U.S. Department of the Navy, 1998a
Notes:
*Characteristics vary according to variant. Those for RGM-84F are shown.

ft feet b pounds

in inches m meters

kg kilograms mm millimeters
km  kilometers nm nautical miles

Table E-2. Typical Aerial Target Drones and Missiles Used at
Pacific Missile Range Facility

TYPE CHARACTERISTICS
Length Speed Operational Altitude Time on Station
(Maximum) (Maximum) (Maximum)
Subsonic
BQM-34S 7 m (23 ft) Mach 0.9 15,240 m (50,000 ft) 60 minutes
BQM-74C 4 m (13 ft) 430 knots 10,668 m (35,000 ft) 75 minutes
Supersonic
MQM-8G (ER) 7.6 m (25 ft) Mach 2.7 1,524 m (5,000 ft) N/A
AQM-37C 4.1 m (13.6 ft) Mach 4.0 30,480 m (100,000 ft) N/A
Source: U.S. Department of the Navy, 1998a
Notes:
ft feet
m  meters
N/A Not Applicable
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Table E-3. Typical Existing Target Systems Used at Pacific Missile Range Facility

Type Category Name Propellant Type
Ballistic Missile

Small AQM-37C Liquid
Black Brant V Solid
Hawk Solid
Recruit Solid
Malemute Solid
HERMES Solid
Lance Liquid
Standard Solid
Tomahawk (Rocket) Liquid/Solid
Honest John (Booster) Solid
Nike (Booster) Solid
PATRIOT as a Target (PAAT) Solid
Apache Solid
Cajun Solid
Genie (14" diameter) Solid

Medium Terrier Solid
Talos Solid
Castor Solid
STRYPI Solid
Antares (Stack) Solid
Aries Solid
Spartan Solid
Talos Solid
SR-19 (Air Drop) Solid
STORM Solid
MA-31 Liquid
Liquid Fuel Target System Liquid

Large Strategic Target System Solid
Hera Solid
Terrier Solid

Supersonic AQM-37C Liquid
Vandal Liquid/Solid

July 2007 Hawaii Range Complex Draft EIS/OEIS E-3



Appendix E Weapon Systems

Table E-3. Typical Existing Target Systems Used at Pacific Missile Range Facility

(Continued)

Type Category Name Propellant Type
Aircraft
Subsonic QF-4 Liquid
AF-16 Liquid
Balloon
Balloon N/A
Towed
Aerial TDU-34A N/A
Subsurface
MK-30 Mod 1 Liquid
EMATT Liquid
SPAT-1 (Self Prop Acoustic Target) Liquid
MK-17 (Stationary Target for MK-46) N/A
Surface
QST 35 Liquid
HULK (TBD) N/A
ISTT (Improved Surface Towed Target) N/A
Cruise Missiles
Subsonic BQM-34S Liquid
BQM-74/CHUKAR Liquid
AQM-34 Liquid
MQM-107 Liquid
Harpoon Liquid
Liquid Fuel Target System Liquid
Tactical Air Launched Decoy (TALD Liquid
ADM-141A)
ITALD (Improved version ADM-141C) Liquid
Supersonic Vandal Liquid/Solid
MA-31 Liquid
Terrier Solid
GQM-163A (Coyote) Solid
Liquid Fuel Target System Liquid
Source: U.S. Department of the Navy, 1988a
Notes: N/A  Not Applicable
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Table E-4. Typical Existing Weapon Systems Used at Pacific Missile Range Facility

Propellant Type

Type Category Name (Liquid/Solid)
Missiles
Ship ASROC Liquid/Solid
Ship Harpoon (RTM-84) Liquid
Ship MK-46 VLA Liquid/Solid
Ship SM-2 BLK I Solid
Ship SM-2 BLK Il Solid
Ship SM-2 BLK IV Solid
Ship Sparrow (A1M7) Solid
Surf/Ship/Sub Harpoon (R/IUGM-84) Liquid/Solid
Air AGM-45 (SHRIKE) Solid
Air Harpoon (AGM-84) Liquid
Air Phoenix Solid
Air Sidewinder Solid
Air Sparrow Solid
Air/Surf/Sub Tomahawk Liquid/Solid
Land Hawk Solid
Land MEADS Solid
Land PATRIOT Solid
Land THAAD Solid
Land/Ship Stinger Solid
Guns
Ship Naval Guns N/A
Ship Phalanx/Vulcan N/A
Air Aircraft Mounted Guns N/A
Land Howitzer N/A
Weather Rocket
Land PWN-11D Solid
Land PWN-12A Solid
Torpedoes
Sub MK-48 ADCAP Liquid
Sub MK-48 Liquid
Air/Ship MK-44 (PLLT) Battery
Air/Ship MK-30 Battery
Air/Ship MK-50 Liquid
Air/Ship MK-54 Liquid
Air/Ship Type 80 (Japanese) Liquid
Air/Surf MK-46 Liquid

Source: U.S. Department of the Navy, 1998a

Note: N/A Not Applicable
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Table E-4. Typical Existing Weapon Systems Used at Pacific Missile Range Facility

(Continued)

Propellant Type

Type Category Name (Liquid/Solid)
Sub Launched Mines
Sub MK-67-2 Sub Launched Mobile Mine Battery
(SLMM)
Air Deployed Mines
Air MK-25 N/A
Air MK-36 N/A
Air MK-36 DST N/A
Air MK-52 N/A
Air MK-76 N/A
Bombs
Air BDU-45 N/A
Air MK-82 N/A

Source: adapted from U.S. Department of the Navy, 1998a

Note: N/A Not Applicable

Table E-5. Typical Electronic Warfare Assets Used at Pacific Missile Range Facility

TYPE

CHARACTERISTICS

Power Output
Frequency Bands (Maximum) Location Used

Air and Seaborne Electronic Warfare Assets

Airborne Simulator Systems

APS-504(V)5 8.9925 t0 9.375 GHz 8 kW Pacific Missile Range
Facility (PMRF) RC-12F
Aircraft
MK-67 907.2 kg (2,000 Ib) 4.00 m (13 ft5in) 533 mm (21 in)
Expendable Radar Transmitter Sets
AN/DPT-1(V) 7.8109.6,14.0to 80 kW BQM-334S Targets
15.2 GHz
AN/DPT-2(V) 9.375 GHz 20 kW BQM-74C Targets

Airborne Electronic Countermeasures Systems

Traveling Wave Tube 425 to 445 MHz, 100 W PMRF RC-12F Aircraft
Countermeasures System 902 to 928 MHz,
2t04 GHz
ALT-41 425 to 445 MHz 100w PMRF RC-12F Aircraft
ALT-42 902 to 928 MHz 100w PMRF RC-12F Aircraft
DLQ-3 2to4 GHz 100 W PMRF RC-12F Aircraft
ULQ-21 810 10.5 GHz 100 W PMRF RC-12F Aircraft
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Table E-5. Typical Electronic Warfare Assets Used at Pacific Missile Range Facility
(Continued)

TYPE

CHARACTERISTICS

Power Output

Frequency Bands (Maximum) Location Used
Seaborne Simulator Systems
AN/DPT-1(V) 7.8109.6, 14.0to 80 kW Range Boats
15.2 GHz
AN/DPT-2(V) 7.8109.6, 14.0 to 150 kw Range Boats
15.2 GHz
Land-Based Electronic Warfare Assets
Simulator Systems - Fixed
AN/DPT-1(V) 7.8109.6, 14.0to 70 kW Makaha Ridge, Kauai
15.2 GHz
ENSYN 2t04,71t011 GHz 1 kw Makaha Ridge, Kauai
I/1J-TES 7.8109.6,14.0to 70 kW Makaha Ridge, Kauai
15.2 GHz
AN/DPT-1(V) 7.8109.6,14.0to 70 kW Mauna Kapu, Oahu
15.2 GHz
Simulator Systems - Mobile
AN/DPT-1(V) 29t03.1,7.8109.6, 14.0 70 kW Barking Sands, Kauai
to 15.2 GHz
AN/UPT-2A(V) 29t03.1,7.8109.6, 14.0 150 kW Barking Sands, Kauai
to 15.2 GHz
AN/D/DPT-1(V) 7.8109.6,14.0to 70 kW Perch Site, Niihau
15.2 GHz
AN/UPT-2A(V) 2to 4,810 18 GHz 150 kw Perch Site, Niihau
ENSYN 2to 4,810 18 GHz 1 kw Naval Air Station (NAS)
Barbers Point, Oahu
AN/DPT-1(V) 291t03.1,7.8t09.6, 14.0 70 kw NAS Barbers Point,
to 15.2 GHz Oahu
Electronic Countermeasures Systems - Fixed
ALT-41 425 to 445 MHz 100 W Makaha Ridge, Kauai
ALT-42 902 to 928 MHz 100 W Makaha Ridge, Kauai
ULQ-26 210 4 GHz 100w Makaha Ridge, Kauai
ULQ-21 8.0 t0 10.5-GHz 100w Makaha Ridge, Kauai
Electronic Countermeasures Systems - Mobile
DLQ-3 425 to 445 MHz 100 W Range Boats,
14.0t0 15.2 GHz Remote Sites
ULQ-26 425 to 445 MHz 100 W Range Boats,
14.0t0 15.2 GHz Remote Sites
ULQ-21 425 to 445 MHz 100 W Range Boats,
14.0to0 15.2 GHz Remote Sites
ALT-41/42 425 to 445 MHz 100 W Range Boats,
14.0t0 15.2 GHz Remote Sites
Source: adapted from U.S. Department of the Navy, 1998a
Notes:
ft feet in inches kw kilowatts meters mm millimeters
GHz gigahertz kg kilograms Ib pounds MHz  megahertz W watts
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Appendix E Weapon Systems

Table E-6. Existing Pacific Missile Range Facility Radars, Locations, and Characteristics

Power Frequency (MHz) Pulse Ant. Ant.
Peak Scan Low High Width PRF Gain  Elev.
Emitter Comments Location (kw) Rate (uS) (PPS) (dBi) (m) Remarks
AN/MPS-25 Monopulse Tracking Main Base 1,000 - 5,400 5,900 0.25, 160,640 46 18 AZ=0to 360
(2 each) 05,1 degrees.
Elevation=-5 to
+185 degrees
AN/SPS-10 Surveillance Main Base 250 15 5,450 5,825 05,13 640 30 22
rpm
AN/UPX-27 AN/SPS-10 IFF Main Base 1 15 1,030 1,030 0.8 640 23 22 Uses AN/SPS-
Interrogator rpm 10 antenna
AN/FPS-106 Weather Radar Main Base 500 5,450 5,650 0.5 320 35 20
AN/WRF-100 DOE Radar Facility Main Base 250 - 9,375 9,375 1 640 32 10
THAAD Radar X-Band Main Base 8,000 12,000 22
Tracking
AN/MPS-25 Monopulse Tracking Makaha 1,000 - 5,400 5,900 0.25, 160,640 46 500 AZ=0 to 360
(2 each) Ridge 05,1 degrees.
Elevation=-5 to
+185 degrees
AN/FPQ-10 Monopulse Tracking Makaha 1,000 - 5,400 5,900 0.25, 160,640 43 473 AZ=0 to 360
(2 each) Ridge 051 degrees.
Elevation=-5 to
+90 degrees
AN/SPS-48E Track-While-Scan Makaha 2,400 15 2,908 3,110 27 Various 39.1 462
Surveillance Ridge rpm
AN/UPX-27 AN/SPS-48E IFF Makaha 1 15 1,030 1,030 0.8 Various 19 462
Interrogator Ridge rpm
AN/APS-134 Surface Surveillance Makaha 500 15 9,500 10,000 05 500 42 457 Linear
Ridge rpm frequency chirp
each pulse
AN/FPS-16 Monopulse Tracking Kokee 1,000 5,400 5,900 0.25, 160,640 43 1,155  AZ=0to 360
051 degrees.
Elevation=-5 to
+185 degrees
AN/FPQ-10 Monopulse Tracking Kokee 1,000 5,400 5,900 0.25, 160,640 43 1,150  AZ=0to 360
051 degrees.
Elevation=-5 to
+90 degrees
usB Unified S-Band Kokee 20 2,090 2,120 cw cw 44 1,110
System
AN/FPS-117 Surveillance Kokee 24.75 S5rpm 1,215 1,400 51.2, 241 38.6 1,310
409.6
OX-60/FPS- AN/FPS-117 IFF Kokee 2 5rpm 1,030 1,030 Various 241 21 1,310
117 Interrogator
AN/APS-134 Surveillance Niihau 500 15 9,500 10,000 0.5 500 42 375
rpm
R73-6 Raytheon Pathfinder Weapons 10 24 9,410 9,410 0.08, 2,000, 16 8
(3 each) Recovery rpm 0.4, 0.8, 1,500,
Boat and 1.2 750, 500
Torpedo
Weapons
Recovery
APS-134 Surveillance HIANG 500 15 9,500 10,000 0.5 500 42 375
Kokee rpm

Source: U.S. Department of the Navy, 1998a
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Appendix E Weapon Systems

Table E-7. Representative Proposed Target Systems

Type Name Propellant Type
Ballistic Missile
Orion 50S XLG Solid
Orion 50 XL Solid
Super STRYPI Solid

Table E-8. Target Launch Pad—Rail and Stool Requirements

Iltem/Facility Type

Requirements
0to 1,200 kilometers (0 to 647.9 nautical miles)

Dimensions of Launch Pads/Construction
Materials Assumed

12.2 meters x 15.2 meters + 15.2 meters (40 x 50 feet + 50 feet)
for environmental shelter = 12.2 meters x 30.5 meters (40 x 100
feet) = 371.6 square meters (4,000 square feet). Concrete pad
with outer gravel or coral area.

Cleared Area/No Vegetation Zone
Surrounding Launch Pad

15.2 to 30.5 meters (50 to 100 feet)

Explosive Safety Quantity-Distance (ESQDSs)
by Category Type (Intraline [IL], Public
Transportation Route [PTR], Inhabited
Building [IB])

85.3 meters (280 feet) IL
228.6 meters (750 feet) PTR
381 meters (1,250 feet) IB ESQD

Ground Hazard Area (GHA) Radius

For most unguided systems, GHA = 609.6 meters (2,000 feet)
For guided systems, GHA = 1,828.8 to 3,048 meters (6,000 to
10,000 feet)

Electromagnetic Radiation Constraints to
Personnel, Fuels, or Ordnance

Consider HERO (ordnance electronic triggering mechanisms
potentially set off due to electromagnetic radiation).

Launch Pad Fencing/Security Needs

Should have access control to the hazardous operations/
launching area. The target payload may be classified.

Utilities to Launch Pad/Type Needed

Will bring some portable electrical generator capability
(campaign). Will require a power distribution system, fuel storage,
and containment area to avoid soil contamination.

Road Access to Launch Pad/Hazardous
Transportation Route/ % Grade

Prefer gravel road of less than 6 percent grade.
Prefer to stay off public highways.

Environmental Shelter/Pad/Dimensions

Depends on the type of missile system and site environmental
constraints (some missiles are temperature, humidity, and salt
spray dependent). At Kauai Test Facility, only tarps are used in
some cases. Some booster rockets must be maintained between
15.5 to 26.7 degrees Celsius (60 to 80 degrees Fahrenheit). Also
stool launch items will require wind protection.

Soil Conditions Desired

Stable soil, cleared gravel or paved area around the launcher.

Minimum Distance to Shoreline If Any

None. Consider waves, salt spray.

Source: U.S. Department of the Navy, 1998a
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Appendix E Weapon Systems

Table E-9. Target Support/Preparation and Launch Control Facilities Requirements

Item/Facility Type Requirements

Missile Assembly—Need missile assembly building  No new missile assembly building needed. Build up at
on Island or Build-up at Another Location (Specify if Pacific Missile Range Facility (PMRF). Transport by

Known), Ship by Aircraft or Barge to Island, or aircraft or barge to island. May have an environmental

Other Logistics Based on Distance, Weight, shelter (stool) and/or clamshell (rail) at the launch site.

Airfield, etc. Possible Environmental Control addition to Rocket Motor
Staging Area at Kauai Test Facility—may want to add air
conditioning.

Vertical Target Missile Service Tower Needed, None required.

Dimensions

Launch Control Van or Building Mobile Launch Control Van [could be a van brought in by

air or barge or a trailer like Kokole Point at PMRF with a
berm (if a rail), or a van in a hardened van shelter (if a

stool)].
Launch Pad Equipment Building Equipment building [8 x 8 feet] next to pad.
Missile Storage Facility May need missile storage if the number of launches per

year justifies the cost.

Warehousing Would use existing warehousing if available. If not, keep
supplies on a barge or fly in/out. May use military vans or
enclosed semi trailers.

Road Access Dimensions/Minimum Radii 12 feet wide road minimum, 50 feet turning radius to launch
pad, 8 feet minimum to launch control.

Min. Distance to Shoreline If Any None. Wave action? Salt spray?

Utilities to Facilities/Type Needed Electricity.

Security/Fencing/Clear Zone Needed/Dimensions Not required unless there is a need to provide security
protection or to mitigate for bird control (site specific—
Tern). Dimensions undefined.

Electromagnetic Radiation Constraints to Consider HERO (ordnance electronic triggering

Personnel, Fuels, or Ordnance mechanisms potentially set off as a result of
electromagnetic radiation).

View of Launch Pad Needed from Control Desired.

Van/Building

Source: U.S. Department of the Navy, 1998a

Table E-10. Representative Defensive Missile Systems

Type Category Name Propellant Type (Liquid/Solid)
Missiles
Ship SM-2 BLK IVA Solid
Ship SM-3 Solid
Ship SM-6 Solid
Air AMRAAM Solid
Land MEADS Solid
Land PATRIOT (PAC-2) Solid
Land PAC-3 Solid
Land THAAD Solid

Source: U.S. Department of the Navy, 1998a
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Table E-11. Land-based Interceptor Launch Site (Mobile) Requirements

Item/Facility Type

Requirements
0to 1,200 kilometers (0 to 647.9 nautical miles)

Desired Operational Launch Orientation/Flight
Path

Need target range of between 350 and 1,000 kilometers
(217.5 and 621.4 miles)

Dimensions of Launch Pads/Construction
Materials Assumed

Need a hardstand area (prefer gravel or coral) and relatively
level ground. Need an area of approximately 42.1 x 20.1
meters = 846 square meters (138 x 66 feet = 9,108 square
feet). The launchers are to be sited within the 120 degree
angle of the radar signal (60 degrees either side of the
boresight). The launchers are to be located between 130.1
meters (427 feet) and 10 kilometers (6.2 miles) from the radar
set. Several launchers may be sited within this area.

Cleared Area/No Vegetation Zone Surrounding
Launch Pad

None. Consider security/visibility.

Explosive Safety Quantity-Distance (ESQD) by
Category Type (Intraline [IL], Public Transportation
Route [PTRY], Inhabited Building [IB])

381 meters (1,250 feet) for IB ESQD, 85.3 meters (280 feet)
IL, 228.6 meters (750 feet) PTR

Note—Should plan for 381 meters (1,250 feet)—Dual mode
Area Interceptors.

Ground Hazard Area (GHA) Radius

1,829-meter (6,000-foot) radius

Electromagnetic Radiation Constraints to
Personnel, Fuels, or Ordnance

120.1 meters (394 feet) in front of the radar - 60 degrees both
sides of boresight (refer to PAC-3 environmental document).

Launch Pad Fencing/
Security Needs/Dimensions

Security guards required.

Utilities to Launch Pad/Type Needed

Utilities are required for aerospace ground equipment and test
instrumentation.

Road Access to Launch Pad/Percent Grade

Require road access through rough terrain, gravel preferred.
Turning radius of 15.2 meters (50 feet). System designed to
be mobile.

Soil Conditions Desired

Stable soil. Gravel surface desirable. Don’t want equipment
to sink.

Environmental Shelter/Pad/Dimensions

Re-enforced structures for Command and Control trailers.

Minimum Distance to Shoreline If Any

None. Consider wave action, salt spray.

Source: U.S. Department of the Navy, 1998a
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Table E-12. Telemetry, Optics, and Radar Instrumentation Requirements

Item/Facility Type

Requirements

Instrumentation Devices/Facilities
Required—Targets

Targets—Short- and medium-range multi-participant target and
interceptor tracking and telemetry reception, additional range safety
monitoring, and additional data products needed.

Makaha Ridge: Radars (COSIP), optics, lasers, electronic warfare,
telemetry (receivers, recorders, antennas) and internal power plant
upgrades

Kokee Parcel A: Radar (x band), Communications (CEC [tower], voice,
data [telephone poles])

Parcel C: Telemetry antenna (phase array or dish), building (40x60)
Parcel D: Radar (COSIP), telemetry antenna

Instrumentation Device(s)/Facilities
Required - Interceptors

Area Interceptors—Assumes that Range assets are fixed or trailer
mounted (portable).

Number of Interceptor Personnel
Working/How Long

Radar site requires 15 people working 2 to 3 weeks.

Mobile Instrumentation Alternative

May consider mobile instrumentation at some sites if no or inadequate
on-ground facilities exist. Example is the Wallops Flight Facility
(NASA) system. Requires C-141 accessibility for airborne assets. On-
ground assets require concrete pad for mobile radar pedestal, line of
sight, adequate safety clear zone, and generator use. May also
consider military P-3 aircraft use.

Source: U.S. Department of the Navy, 1998a

Table E-13. Communications, Command, and Control Requirements

Iltem/Facility Type

Requirements

Number of Interceptor Personnel
Working/How Long

Battle management, communications, command, and control, and
intelligence—15 people for 2 to 3 weeks.

Command and Control Enhancements—
Targets/ Interceptors

Command and control needed; enhanced range safety monitoring
needed; and FTS enhancement needed.

Possible use of Building 105—Control Center at PMRF-.

Expand fiber optics.

Expand office space.

Add transmitters and receivers, other communication equipment.
Could be mobile in aircraft.

Source: U.S. Department of the Navy, 1998a
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Table E-14. Support Infrastructure Requirements

Item/Facility Type

Requirements

Electric Power/Portable Generator/Backup

For Interceptors—Need power under Test mode, no power under
Tactical mode. Self contained.

For Targets—Power needed, either local power or a generator.

Sanitation/Septic/Waste Treatment

For Interceptors—Total sanitation need is for 47 personnel for 2 to 3
weeks/launch.

For Targets—Total sanitation need is for 6 to 10 personnel for 1 to 2
weeks/launch.

Solar Power

None for Interceptors.
Targets—No need defined.

Natural Gas/Propane

None for Interceptors.
Targets—No need defined.

Potable Water/Fire Flow/Storage

Interceptors and Targets—Drinking water for personnel, minor fire
control.

Solid Waste Disposal/Transfer

Interceptors and Targets—Temporary on site storage and/or
transport away.

Hazardous Materials Temporary Storage
Transfer—Liquid and Storage

Interceptors and Targets—Temporary storage.

Storage/Warehousing/ Logistics Support
and Services—Campaign Only

Interceptors and Targets—Use existing space, if available.

On-Island Road Access/Vehicle Storage,
Maintenance, and Parking—Campaign
Only

Interceptors and Targets—Semi-trailer road access to assets
required.

Campaign—No storage.

Off-Island Transportation (Air, Barge,
Other)

Interceptors and Targets—Air transport (C-130, C-141, and C-5/C-
17) and landing craft or ship. Aircraft use desirable.

Fire Station/Pumper/Training/Equipment/
Emergency Medical Team

As defined by PMRF Safety.

Security Forces/Training

Interceptors and Targets—Security guards will be required during
launches. No permanent support.

Recreation Facilities/Services

Interceptor and Targets—No need defined.

Fuel Storage

Interceptor and Targets—Electric generator and vehicle fuel
storage.

Transient Quarters/Berthing Quarters-
Barges

Interceptor and Targets—Need defined. Self-contained onshore
camp concept or ship/barge quarters. See personnel numbers.
Depends on frequency/location.

Permanent Housing (Base UEPH/Family
Housing or Private Rental Housing)

Interceptor and Targets—No need defined.

Administrative Services/Office Space/
Campaign Trailer

Interceptor and Targets—Possible use of Building 105 at PMRF or
SNL/KTF complex. Possible use of campaign trailer(s).

Medical Facility and Services

Interceptors and Targets—No special facilities required. Typical
services assumed.

Mess Hall/Laundry Facility and Services

Interceptors and Targets—Self-contained onshore camp concept or
ship/barge facilities.

Communications Facility and Services

Interceptors and Targets—No need defined.

Liquid Propellant Storage (Hypergolic)

Interceptor—May require temporary storage.
Targets—Need defined for targets.

July 2007
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Table E-14. Support Infrastructure Requirements (Continued)

Item/Facility Type Requirements

Small Explosives/Igniter/Squib Interceptor—No need defined.

Storage/Setbacks Targets—May require squib storage.

Heavy Equipment/Crane Interceptor—No need defined.
Targets—May require crane.

Lightering Boat and Marine Crew Interceptor and Targets—Need defined.

Services/Stevedoring

Berthing/Moorage/Dock and Ramp Interceptor and Targets—Need defined if no adequate airfield.

Helipad Interceptor and Targets—Need helipad support capability for
emergency medical evacuation and supplies delivery, or airfield
capability.

Aircraft Runway (C-130, C-141, C-5, C-17

or Other)/Airfield operations and C-130, C-141, and C-5/C-17.

maintenance/Hotpad/Aircraft Parking and

Maintenance

Source: U.S. Department of the Navy, 1998a

Table E-15. Representative Missile Propellant and Exhaust Components

Propellant Major Major
Missile Class Propellant Components Exhaust Components
Weapon Systems
MEADS Solid Aluminum, HTPB Aluminum Oxide, Carbon Dioxide, Carbon Monoxide,
Hydrogen, Hydrogen Chloride, Nitrogen, Water
PAC-2 Solid Aluminum, Ammonium Aluminum Oxide, Carbon Dioxide, Carbon Monoxide,
Perchlorate, Iron Oxide, Hydrogen, Hydrogen Chloride, Nitrogen, Water
Polymer Binder
PAC-3 Solid Aluminum, HTPB Aluminum Oxide, Carbon Dioxide, Carbon Monoxide,
Hydrogen, Hydrogen Chloride, Nitrogen, Water
Standard Solid Aluminum, Ammonium Aluminum Chloride, Aluminum Oxide, Ammonia,
Missile Perchlorate, HMX Carbon Dioxide, Carbon Monoxide, Ferric Chloride,

Ferric Oxide, Hydrogen, Hydrogen Chloride, Nitric
Oxide, Nitrogen, Water

THAAD Solid Aluminum, Ammonium Aluminum Oxide, Carbon Dioxide, Carbon Monoxide,

Perchlorate, Binder Hydrogen, Hydrogen Chloride, Nitrogen, Water
Target System

HERA Solid Aluminum, Ammonium Aluminum Oxide, Carbon Dioxide, Carbon Monoxide,
Perchlorate, CTPB, HMX, Hydrogen, Hydrogen Chloride, Nitrogen, Water
Nitrocellulose-Nitroglycerine

LANCE Liquid IRFNA (Hydrogen Fluoride, Carbon Dioxide, Carbon Monoxide, Nitrogen, Oxygen,
Nitric Acid, Nitrogen Dioxide), Water
UDMH, Water

STRYPI Solid Aluminum, Ammonium Aluminum Oxide, Carbon Dioxide, Carbon Monoxide,
Perchlorate, CTPB, Chlorine, Hydrogen, Hydrogen Chloride, Hydrogen
Nitrocellulose-Nitroglycerine, Sulfide, Nitrogen, Sulfur Dioxide, Water

Polysulfide Elastomer

Source: U.S. Department of the Navy, 1998a

Notes:

CTPB = Carboxyl-terminated Polybutadiene  HTPB = Hydroxyl-terminated Polybutadiene
HMX = Cyclotetramethylenetetranitramine UDMH = Unsymmetrical Dimethyl Hydrazine
IRFNA = Inhibited Red Fuming Nitric Acid
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INTRODUCTION

This report is presented to fulfill the requirements conditional to the 2006 Rim of the
Pacific Exercise (RIMPAC 06) Marine Mammal Protection Act (MMPA) Incidental
Harassment Authorization (IHA) and the National Defense Exemption from the
Requirements of the MMPA for Certain DoD Mid-Frequency Active Sonar Activities
(NDE).

Pursuant to the MMPA, an IHA was sought from the National Marine Fisheries Service
(NMFS), which was issued by the NMFS Division of Permits, Conservation, and
Education, Office of Protected Resources for 2006 RIMPAC Exercise on 27 June 2006.
On 30 June 2006, the Deputy Secretary of Defense issued the NDE, which specified that
for the conduct of RIMPAC 2006, the Navy would comply with all mitigation measures
set out in the IHA. The IHA required that the Navy, “Submit a report to the Division of
Permits, Conservation, and Education, Office of Protected Resources, NMFS and the
Pacific Islands Regional Office, NMFS, within 90 days of the completion of RIMPAC.”"!
The IHA further specifies that the report contain and summarize the following
information:

(1) “An estimate of the number of marine mammals affected by the RIMPAC ASW
exercises and a discussion of the nature of the effects, if observed, based on both the
modeled results of real-time exercises and sightings of marine mammals”;

(2) “An assessment of the effectiveness of the mitigation and monitoring measures
with recommendations on how to improve them”;

(3) "Results of the marine species monitoring (real-time monitoring from all
platforms, independent aerial monitoring, shore-based monitoring at chokepoints,
etc.) before, during, and after the RIMPAC exercises”; and

(4) "As much information (unclassified and, to appropriately cleared recipients,
classified “secret”) as the Navy can provide including, but not limited to, where and
when sonar was used (including sources not considered in take estimates, such as
submarine and aircraft sonars) in relation to any measures received levels (such as
sonobuoys or on PMRF range), source levels, numbers of sources, and frequencies
so it can be coordinated with observed cetacean behaviors."

This report, which contains only unclassified material, provides the necessary
information and analyses, and thus fulfills these requirements. The report is organized by
section following the order of the requirements in the IHA.

Section 1 provides an estimated number of marine mammals affected by the RIMPAC 06
ASW events based on analysis of actual events and sightings of marine mammals, noting
the nature of any observed effects where possible.

1 Given that the last day of the RIMPAC 2006 exercise was 26 July 2006, this report is due no later than 24 October 2006.



Section 2 of this report assesses the effectiveness of the mitigation and monitoring
measures required during RIMPAC 2006 with regard to minimizing the use of
Mid-Frequency Active Sonar (MFAS) in the vicinity of marine mammals. This section
also includes an assessment of the practicality of implementation of the mitigation
measures, the scientific basis behind those measures, and the impact some of the
measures had on safety and the effectiveness of the required military readiness activities.

Section 3 presents the results of the marine species monitoring comprised of independent
aerial reconnaissance, shore-based monitoring in the vicinity of the chokepoint events,
and results from the NMFS observers embarked on the USS LINCOLN during one of the
choke-point exercises. Also included in this section is a summary of the 29 marine
mammal detections made by exercise participants during RIMPAC 06.

Section 4 of this report provides data on the location and hours of active MFAS used
during RIMPAC 06 placed in context with observations of cetacean behaviors resulting
from the aerial reconnaissance and shore-based monitoring and exercise participants.



SECTION 1: Marine Mammals Affected

The requirements stipulated in the IHA are to provide; “An estimate of the number of
marine mammals affected by the RIMPAC ASW exercises and a discussion of the nature
of the effects, if observed, based on both the modeled results of real-time exercises and
sightings of marine mammals”. To meet this requirement, Section 1 provides an
estimated number of marine mammals affected by the RIMPAC 06 ASW events based on
Navy’s original calculations using a threshold of 190dB for sub-TTS effects, and analysis
of actual events and sightings of marine mammals, noting the nature of any observed
effects. It is compared to the estimated number of marine mammals affected as
calculated when applying the 173dB sub-TTS threshold required by NMFS for issuance
of the IHA.

The RIMPAC 2006 Supplemental Environmental Assessment predicted 532 hours of hull
mounted MFAS use by exercise participants based on what had occurred in the previous
RIMPAC exercise (RIMPAC 2004) and based on the present tactical ASW training
requirements. In actuality, 472 hours of MFAS use from hull mounted sources occurred
during RIMPAC 06 exercise.”

The types of ASW training conducted during RIMPAC 06 involved the use of ships,
submarines, aircraft, non-explosive exercise weapons, and other training related devices.
While ASW events would occur throughout the Hawaiian Islands Operating Area, most
events would occur within six areas that were used for the modeling analysis since they
were representative of variation in the marine mammal habitats and the bathymetric,
seabed, wind speed, and sound velocity profile conditions within the entire Hawaiian
Islands Operating Area (OPAREA). Figure 1 on the following page displays the areas
used for modeling and the OPAREA for the RIMPAC 06 exercise.

For purposes of the impacts analysis, all likely RIMPAC 06 ASW events were modeled
as occurring in these areas. In fact, the majority of MFAS use occurred in the modeled
areas as predicted (see Section 4 for a more detailed discussion), but any deviation from
this would have been immaterial since the modeled areas were delineated so as to
encompass the variation occurring in the entire Hawaiian Islands Operating Area.

Modeling a predicted number of marine mammals affected by the RIMPAC 06 ASW
events was undertaken based on acoustic thresholds derived from experimental data —
190 dB Sound Exposure Level (SEL), which Navy believed, in a worst case analysis,
indicated the potential to affect 289 marine mammals (for further details see the 2006
Supplement to the 2002 Rim of the Pacific Programmatic Environmental Assessment).
This number was calculated from the modeling without consideration for reductions
resulting from the standard Navy protective measures mitigating exposure to MFAS or
the additional measures imposed by the IHA.

2 Three days of planned MFAS use were precluded by a temporary restraining order resulting from a lawsuit.
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Figure 1. RIMPAC 2006 Exercise Operating Area depicting the areas used for modeling
purposes in the analysis of effects on marine mammals.



Based on the reduction of MFAS hours from the modeled 532 to the actual 472 hours, the
estimated potential number of marine mammals affected may be reduced to
approximately 256 marine mammals (based on a ratio of marine mammal exposures
exceeding the threshold to hours of MFAS operation).

Following the modeled calculation of marine mammals affected, if required to determine
the actual number of marine mammals affected by the exercise as mandated by the IHA,
it is necessary to take into consideration standard Navy protective measures including
decreasing the source level and then shutting down MFAS when detected marine
mammals are approached. This must be done since the mitigative effect of the protective
measures were not factored into the modeling calculations. While there is no clear metric
value that can be assigned to mitigative effect of these measures, there was a reduction in
potential to impact marine mammals by their implementation.

During the exercise, there were 29 instances when marine mammals (individuals or pods)
were detected by exercise participants. All detections were made by standard lookout
and aircraft reporting procedures except for one case of passive acoustic detection, which
is also a standard Navy practice protective measure. As a result of the protective
measures in place and the high-level emphasis placed upon marine mammal protection,
MFAS was shutdown by 12 exercise participants due to the detected marine mammals as
detailed in Table 1.

Table 1. Details of the 29 marine mammal detections and actions by exercise participants

during RIMPAC 06.
July Date- Modeled Lost
Time (Z) | Area(Fig.1) | Hours Description of Actions Taken
Helicopter sighted “marine mammal” >30Kyds from two active ships.
1 Two ships shutdown MFAS for 15 min until further information from
7/10-1738 | 0.5 [reporting unit was obtained and assessed in regard to requirements.

Submarines in vicinity.

on “a whale”; notified nearest ship in SAG. Second helicopter 11
west detected another “whale” four minutes later but contact then

Surface ship sighted “marine mammal” and shutdown MFAS. Other
Surface Action Group (SAG) units notified. Helicopter obtained visual

nm

2 immediately lost on both whales. Ship in SAG obtained visual on “pod

7/10-1912 5 1.5 |of dolphins”, which then approached w/in 1000 yards so MFAS
reduced sonar by 6 dB. Second pod of dolphins appeared soon

Note: 6 total marine mammal detections this event.

thereafter and then a third “whale” appeared inside 200 yards MFAS
shutdown for all three 3 SAG surface and 2 air units 30 min. MFAS
resumed 30 minutes later after range opened. Submarine in vicinity.

3 17/11-1314 2 Surface ship sighted “dolphin” at 500 yds. MFAS not active.
Surface ship sighted “pod of whales” range at 300 yds. Maneuvered to
4 1711-1522 2 open range. MFAS not active.
7/11-1641 2 Surface ship sighted “whale” at 200 yds. MFAS not active.
712 0215 5 05 Sighted marine mammal and shutdown MFAS opened range prior to
6 recommencing active.
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Table 1 (cont.). Details of marine mammal detections and actions by exercise
participants during RIMPAC 06

July Date- Modeled Lost
Time (2) | Area(Fig.1) | Hours Description of Actions Taken
P-3 aircraft detected passive acoustic marine mammal traces within
7 |7/12-1827 5 2.0 4000 yards. Active tracking of submarine ceased with limitation to
passive only and lost contact. Four submarines in vicinity.
8 17/14-1909 1 Ship sighted “whale” >1000 yards. MFAS remained active.
9 17/14-1923 1 Ship sighted “marine mammal” >1000 yards. MFAS remained active.
10 [ 7/17-1625 1 Ship sighted a “dolphin”. MFAS not active.
P-3 aircraft sighted two “whales”. Could not use active (DICASS)
11 [7/17 2248 2 0.5 |buoys. Submarine in vicinity.
12 7/19 0046 1 0.25 [Ship sighted “2 pods of 10 pilot whales”. Shutdown MFAS.
Ship sighted “pod of three pilot whales” to the south bearing 040T
13 | 77190320 ! 0.3 @200 yds. Shutdown MFAS.
1417/19 1819 2 0.25 [Ship sighted “whales” 1000 yards off port beam. Shutdown MFAS.
15 | 7/20 0346 5 1.0 [Ship sighted “pod of whales”. Shutdown MFAS.
720 1612 5 05 Shlp §1ghted marine mammals”. Shutdown MFAS. Submarine in
16 vicinity.
17 7/20 2013 6 Ship sighted “dolphins” off bow. MFAS not active.
P-3 aircraft sighting of 8 “whales”. DICASS not available for tactical
7/20 2128 6 L . L
18 development. Submarine in immediate vicinity.
19 | 7/20 2300 5 Ship sghted 5 quphlns moving SE at 8 kts. MFAS not active Two
submarines in vicinity.
20 | 721 1742 5 Shllp sighted pod of approx ZQ . (blphms moving to SE. MFAS not
active. Two submarines in vicinity.
51 | 7122 0429 5 Sh{p sighted porpoises ’1—2 _mllgs off starboard beam. MFAS not
active. Two submarines in vicinity.
2 7/23 0457 3 Ship sighted “pilot whale”. MFAS not active.
23 1723 1913 5 05 Ship mghted 20 “whales” heading SW and shutdown MFAS. Two
submarines in the area.
NMEFS passed along report of pod of approx 400-500 melon-headed
24 | 7/25 0015 4 whales in channel between Maui and Hawaii. P-3 tasked to investigate
but verification precluded due to cloud cover.
25 7/25 0430 5 Ship sighted “whale”. MFAS not active.
Participant 8.0
Hours Lost ™




As noted previously, instances of marine mammal detection by exercise participants with
the resulting implementation of protective measures was unaccounted for by the
predictive modeling assessing potential exercise effects on marine mammals. In
RIMPAC 06, there were 29 marine mammal detections by exercise participants, which
resulted in protective measures being implemented for approximately 70 marine
mammals and eight additional “pods” of marine mammals (Table 1). Assuming that each
detected (un-quantified) pod of marine mammals consisted of at least four marine
mammals, then the total number of detected marine mammals for which exposure to
MFAS was limited by standard Navy lookouts was approximately 100 marine mammals.

Also required for the analysis in this section was consideration of “the nature of any
observed effects” resulting from MFAS use. The reports from exercise participants
contained nothing that could be construed as abnormal or “observed effects” of MFAS.
There were no instances where marine mammals behaved in an erratic, unusual, or
anything other than a normal manner.

Details regarding sightings and behaviors resulting from the aerial reconnaissance and the
shore-based observers are presented in Section 3 of this report. In short, there were no
abnormal behaviors or unusual distributions of marine mammals observed during these
monitoring efforts and, therefore, no observed effects resulting from MFAS use.

Of the estimated potential 256 marine mammals affected by 472 hours of MFAS use,
approximately 100 were precluded from exposure to MFAS by implementation of the
protective measures. Therefore, an estimate of the number of marine mammals affected
by the RIMPAC ASW exercises was 156 marine mammals based on the modeled results
of real-time exercises, actual events, and sightings.

NMEFS believed that the 190dB SEL sub-TTS threshold was not sufficiently
precautionary and required Navy to apply for its IHA using 173dB SEL. Using the
173dB threshold with the same modeling program and marine mammal density estimates
as before, we arrived at in excess of 33,000 behavioral disturbances, or takes. For
perspective, this is about twice the number of marine mammals estimated to inhabit the
waters around Hawaii in which the exercise took place.

There were no affected marine mammals observed by exercise participants, aerial or
shore based monitors, or via any other reports. Therefore, further analysis based on
observed effects, as mandated by this reporting requirement, is not possible and was not
attempted.

In summary, the pre-exercise estimate of marine mammals behaviorally affected in
RIMPAC 06 was 289 using 190dB sub-TTS threshold and over 33,000 using 173dB. No
observers, from any platform or vantage point, noted in any reports that any marine
mammals were affected by sonar. Conclusions are:

- Using 173dB SEL, a discrete decibel level, to define sub-TTS threshold was overly
precautionary to a significant degree.
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- There was no evidence of any behavioral affects on marine mammals throughout the
exercise.



SECTION 2: Mitigation And Monitoring

As required under the IHA the report must contain, “An assessment of the effectiveness
of the mitigation and monitoring measures with recommendations on how to improve
them”. This section of the report, therefore, provides an assessment of the effectiveness
of the mitigation and monitoring measures, the scientific validity behind each measure,
and recommendations on how to improve them with regard to practicality of
implementation, their impact on exercise safety, and their impact on the effectiveness of
the military readiness training activity.

During RIMPAC 06, there were 199 anti-submarine warfare (ASW) events and 472 total
hours of mid-frequency active sonar (MFAS) use. There were no reported stranding
events or observations of behavioral disturbance of marine mammals linked to sonar use
during the exercise. Specifically, there were three monitored choke-point exercises with
observations by aerial reconnaissance and shore-based monitors before, during, and after.
There was no indication from the Navy monitors or from the non-governmental civilian
monitors of any effects on marine mammals. These results are consistent with the
previous 19 RIMPAC exercises in which no strandings linked to sonar use.

The only mitigation measures that prevented the use of MFAS in the vicinity of marine
mammals were those that the Navy already had in place (Lookouts, aircraft reporting, and
“safety zones”) with the exception of a modification of the Navy’s safety zone (450 yds)
to 1000 m, agreed to for issuance of the IHA. The result of applying these standard
mitigation measures was that exercise participants lost approximately eight hours of
active sonar use.

In the 12 events where MFAS was shutdown by exercise participants, a total of
approximately eight hours of ongoing MFAS use ceased, thus impacting the effectiveness
of those military readiness activities. Some of the interrupted events involved lost time
by multiple units operating in an integrated manner with the ramification being that
shutdown of MFAS by a Surface Action Group (SAG) consisting of three vessels for 30
minutes resulted in 1.5 hours lost training time. Many of these events took place when
submarines were in the vicinity of exercise participants and could have possibly been
detected if MFAS had been available. It is important to realize that for the remainder of
the instances for which marine mammals were detected, the option to use MFAS as
tactically indicated was precluded and thus impacted the effectiveness of exercise event
since commanders were operating without the option of their full sensor suite (e.g.,
helicopters operating with the SAG). This is especially true in the case of events
involving sonobuoys where the inability to command-activate DICASS may have
precluded the ability to track a contact or precluded development of attack criteria. In
one case during RIMPAC 06 (Table 1, #7), a P-3 aircraft lost track on a submarine
actively being prosecuted resulting in a major training impact to the unit involved.



ASW proceeds slowly and requires careful development of a tactical frame of reference
over time as data is integrated from a number of sources and sensors. Once MFAS is
turned off for a period of time, simply turning it back on minutes later does not usually
allow a Commander to simply continue from the last frame of reference. Thus, 15
minutes of lost MFAS time does not equate to only 15 minutes of lost exercise time but
should be considered in the fuller context of its overall impact on the tempo and tactical
development of a Common Operational Picture shared among exercise participants as
they trained with the goal of interoperability and improvement of ASW skills in general.

While the Navy’s standard protective measures impacted the effectiveness of the training,
a subset of the additional measures imposed by the IHA had no observed increased
effectiveness in the protection of mammals during this exercise, and restricted the ability
to train realistically in the known diesel submarine threat environments required for
warfighting readiness. This subset of mitigation measures is as follows:

Requirements regarding “strong surface ducting conditions”

Requirements regarding “low visibility conditions”

Restrictions from operating MFAS within 25 km of the 200 m isobath.
Restrictions from operating MFAS in choke-points, constricted channels or
canyon-like areas.

The following requirements associated with choke-point events were monitoring efforts
mandated by NMFS as a sampling strategy to determine if there was any effect on
marine mammals during these transits of the channels while conducting ASW
operations..

e Additional requirements when conducting choke-point operations, to include:

o Additional Non-Navy observers
o Extensive additional aircraft monitoring
o Shoreline reconnaissance

o Additional Navy lookouts

These measures arose from a precautionary concern that MFAS use in the channels could
possibly have greater potential to impact marine mammals, despite no evidence
suggestive of this from previous RIMPAC exercises. The cost to implement these
requirements was $66,000 for RIMPAC 06.

Analysis of results from RIMPAC indicates that the types of measures already in place in
the Protective Measures Assessment Protocol (PMAP) were adequate to prevent
operation of MFAS in the vicinity of detected marine mammals:

e There were no indications of any effects to any marine species throughout the
exercise.

e Of the 29 instances where marine mammals were detected, MFAS was shutdown
for 12 units and ASW events were interrupted by implementation of standard
mitigation measures by Navy watch standers or aircraft (see Table 1). Mitigation
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measures agreed to for this exercise that were in addition to Navy SOP protective
measures did not provide observable increased protection to marine mammals.

¢ Burdensome administration of the IHA’s additional mitigation measures
distracted exercise participants, watchstanders, and exercise commanders at the
headquarters level from their primary responsibility of exercise training and
safety. While personnel seemed to adequately absorb this increased workload,
there were no indications from all observations that the additional mitigation
measures required provided additional protection to marine mammals during this
exercise.

The following protective measures were already Navy SOP (PMAP) and were also
mandated as mitigation measures for RIMPAC:

1. Personnel are trained on marine mammal awareness and mitigation measures.
There are personnel on lookout with binoculars at all times when the vessel is
moving through the water.

3. On surface ships there are always at least three people on the bridge on lookout at
all times and during ASW operations at least five people on lookout.

4. Lookouts report the sighting of any marine species, disturbance to the water's
surface, or object in the water to the Officer of the Deck, who is the Commanding
Officer’s direct representative on watch.

5. A safety zone is established around an active sonar source and sonar power is
reduced when marine mammals enter this zone.

6. Submarine sonar operators review detection indicators of close-aboard marine
mammals prior to the commencement of ASW operations involving MFAS.

7. Aerial surveillance for marine species occurs whenever possible and detections
are reported to ships in the vicinity.

8. Helicopters using active (dipping) sonar observe and employ a safety zone.

9. Sonar is always operated at the lowest practicable level to meet tactical training
objectives.

The following mitigation measures agreed to for issuance of the IHA had no observable
impact on the protection of mammals in this exercise and negatively affected training.
Prohibitions against operating in shallow water or in choke-points are contrary to ASW
training requirements. These measures affect the ability to train realistically in the known
diesel submarine threat environment and directly impact vital military readiness activity:

1. The restriction from operating MFAS within 25 km of the 200 m isobath.
2. The restriction from conducting sonar activities in constricted channels or canyon-
like areas.

The following measures had no observable effect on the protection of mammals during
this exercise, and could not be accurately and uniformly employed:

1. Requirements regarding “strong surface ducting conditions”
2. Requirements regarding “low visibility conditions”
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To organize the assessment of each mitigation measure, they are presented below in the
order and organization as presented by in the IHA.

RIMPAC 06 IHA Mitigation and Monitoring Requirements

Measures (a) and (b)

The first two mitigation measures ((a) and (b)) detail training requirements for units
participating in MFAS ASW exercises. All of the requirements within these two
measures are redundant with the Marine Species Awareness Training (MSAT) that Navy
lookouts and bridge personnel receive as Navy SOP. MSAT was developed in
coordination with marine biology experts within the Navy and provides all effective
marine species detection cues and information necessary to detect marine mammals and
sea turtles. This material is part of the Navy Lookout watchstander qualification system,
and will soon be available as online interactive training, and can also be provided in a
video format for large audience presentations.

NMEFS (Pacific Islands Region) reviewed and approved MSAT to meet the purposes of
these first two mitigation measures.

Measure (a)

The MMPA Permit Monitoring and Mitigation Measure (a) read as follows:

(a) All RIMPAC participants will receive the following marine mammal
training/briefing during the port phase of RIMPAC:
(i) Exercise participants (CO/XO/Ops) will review the C3F Marine
Mammal Brief, available OPNAV N45 video presentations, and a NOAA
brief presented by C3F on marine mammal issues in the Hawaiian Islands.
(i) NUWC will train observers on marine mammal identification
observation techniques.
(iii) Third fleet will brief all participants on marine mammal mitigation
requirements.
(iv) Participants will receive video training on marine mammal
awareness.

Assessment: Training was already standard for all units before RIMPAC and is
effective as a mitigation measure.

Operational Impact of this mitigation measure:
None. Using standardized and required training materials and procedures is more
practical and effective.

Recommendation

Training personnel in marine species detection and cues to enable operators to make
informed decisions regarding potential interactions with protected marine species should
be retained and is standard Navy practice. This measure should be rewritten as provided
in Appendix (A).
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Measure (b)
The MMPA Permit Monitoring and Mitigation Measure (b) read as follows:

(b) Navy watchstanders, the individuals responsible for detecting marine
mammals in the Navy's standard operating procedures, will participate in marine
mammal observer training by a NMFS-approved instructor. Training will focus
on identification cues and behaviors that will assist in the detection of marine
mammals and the recognition of behaviors potentially indicative of injury or
stranding. Training will also include information aiding in the avoidance of
marine mammals and the safe navigation of the vessel, as well as species
identification review (with a focus on beaked whales and other species most
susceptible to stranding). At least one individual who has received this training
will be present, and on watch, at all times during operation of tactical mid-
frequency sonar, on each vessel operating mid-frequency sonar.

Assessment: Training as a mitigation measure can be captured in one requirement
as provided in Appendix (A).

Operational Impact of this mitigation measure:
None. Using standardized and required training materials and procedures is more
practical and effective.

Recommendation
For Navy authorizations, adopt the training measure provided in Appendix (A), which is
based on the MSAT training video.

(1) The Navy’s training and qualification program meets or exceeds the expectations of
this mitigation measure. Navy personnel serving as lookouts and on bridge watch are
highly qualified and experienced marine observers. At all times, they are required to
sight and report all objects sighted in the water (regardless of the distance from the
vessel) to the Officer of the Deck, because any object (e.g., trash, periscope) or
disturbance (e.g., surface disturbance, discoloration) in the water may be indicative of a
threat to the vessel. Navy lookouts undergo extensive training in order to qualify. This
training includes on-the-job instruction under the supervision of an experienced lookout,
followed by completion of the Personal Qualification Standard program, certifying that
they have demonstrated the necessary skills (such as detection and reporting of partially
submerged objects). In addition to these requirements, many lookouts periodically
undergo a 2-day refresher training course.

(2) The Navy includes MSAT as part of its regular training regimen for its bridge
lookout personnel on ships and submarines. This training is the most appropriate

material available to allow for the safe operation of Naval vessels while limiting
interactions with marine mammals and has been approved by NMFS. This training
addresses the lookout’s role in environmental protection, laws governing the protection of
marine species, Navy stewardship commitments, and general observation information to
aid in avoiding interactions with marine mammals. Finally, Navy personnel are trained
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in the most effective means to ensure quick and effective communication within the
command structure and facilitate implementation of protective measures if marine species
are spotted. Navy personnel are trained to act swiftly and decisively to ensure that
information is passed to the appropriate supervisory personnel.

Measure (C)

This measure reads:

(c) All ships and surfaced submarines participating in the RIMPAC ASW
exercises will have personnel on lookout with binoculars at all times when the
vessel is moving through the water (or operating sonar). These personnel will
report the sighting of any marine species, disturbance to the water's surface, or
object to the Officer in Command.

Assessment: This measure is included Navy’s SOPs, but as written requires one
change.

Operational Impact of this mitigation measure:
None.

Recommendation

This mitigation measure is standard Navy practice and necessary for safe navigation.
Reference to surfaced submarines should be removed since surfaced submarines are
never engaged in ASW or use MFAS for ASW when on the surface.

Measure (d)

This measure reads:

(d) All aircraft participating in RIMPAC ASW events will conduct and
maintain, whenever possible, surveillance for marine species prior to and during
the event. Marine mammal sightings will be immediately reported to ships in the
vicinity of the event as appropriate.

Assessment: This measure is part of Navy’s SOPs.

Operational Impact of this mitigation measure:
None.

Recommendation
This mitigation measure is standard Navy practice and necessary for safe navigation.

Measure (e)

This measure reads:
(e) Submarine sonar operators will review detection indicators of close-
aboard marine mammals prior to the commencement of ASW operations involving
active mid-frequency sonar. Marine mammals detected by passive acoustic (sic)’

3 The last sentence of this mitigation measure as published in both the IHA and the NDE is incomplete.
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Assessment: This measure is in Navy’s SOPs.

Operational Impact of this mitigation measure:
None.

Recommendation
These practices are already standard Navy procedures.

Measure (f)

This measure reads:

(f) Safety Zones - When marine mammals are detected by any means
(aircraft, lookout, or acoustically) within 1000 m of the sonar dome (the bow), the
ship or submarine will limit active transmission levels to at least 6 dB below
normal operating levels. Ships and submarines will continue to limit maximum
transmission levels by this 6-dB factor until the animal has been seen to leave the
area, has not been seen for 30 minutes, or the vessel has transited more than 2000
m beyond the location of the sighting.

Should a marine mammal be detected within or closing to inside
500 m of the sonar dome, active sonar transmissions will be limited to at least 10
dB below the equipment’'s normal operating level. Ships and submarines will
continue to limit maximum ping levels by this 10-dB factor until the animal has
been seen to leave the area, has not been seen for 30 minutes, or the vessel has
transited more than 1500 m beyond the location of the sighting.

Should the marine mammal be detected within or closing to inside
200 m of the sonar dome, active sonar transmissions will cease. Sonar will not
resume until the animal has been seen to leave the area, has not been seen for 30
minutes, or the vessel has transited more than 1200 m beyond the location of the
sighting.

If the Navy is operating sonar above 235 dB and any of the
conditions necessitating a power-down arise ((f), (g), or (h)), the Navy shall
follow the requirements as though they were operating at 235 dB - the normal
operating level (i.e., the first power-down will be to 229 dB, regardless of at what
level above 235 sonar was being operated).

Assessment: This mitigation measure is effective, and requires improvement.

Operational Impact of this mitigation measure:

During RIMPAC, marine mammals were visually detected three times by fixed-wing
aircraft, three times by helicopters, and 23 times by lookouts aboard ships. Active MFAS
use ceased in 12 exercise events, as the ships opened the range with the locations where
the marine mammals had been detected. In three additional events, P-3 aircraft were not
able to use active DICASS sonobuoys as tactics may have required. Due to this
mitigation measure, a total of approximately eight hours of training time was lost.

This loss of MFAS training hours is more than a simple metric involving a loss of
training time as a small percentage of the overall exercise hours since, in at least six
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cases, the proximity of a submarine in the vicinity meant there was a potential submarine
detection opportunity missed by the exercise participants.

Recommendation

A “safety zone” mitigation measure was already SOP and this mitigation measure should
be retained. Expansion of the safety zone beyond 1000 m (or 1000 yards) is not prudent.
This distance is the maximum Navy should impose on its ship commanding officers to
certify “safe” for marine mammals or decrease the output of MFA sonar.

The provision regarding the reduction of transmission power if operating sonar above
235 dB is reasonable and should be added as Navy SOP.

This mitigation measure involving “safety zones” should be retained with the following
revisions:

e Yards should be used vice meters because all Navy training and operations
use yards as a term reference and there is no substantive difference in
sound propagation between 1000 meters and 1000 yards.

e The 2000 meter, 1500 meter, and 1200 meter variable distance for when
active sonar can resume is unnecessarily complex and the expanded
distances without scientific merit.

Measure (g)

This measure reads:

(9) In strong surface ducting conditions (defined below), the Navy will
enlarge the safety zones such that a 6-dB power down will occur if a marine
mammal enters the zone within a 2000 m radius around the source, a 10-dB
power-down will occur if an animal enters the 1000 m zone, and shut down will
occur when an animal closes within 500 m of the sound source.

A strong surface duct (half-channel at the surface) is defined as having the
all the following factors: (1) A delta SVP between 0.6 to 2.0 m/s occurring within
20 fathoms of the surface with a positive gradient (upward refracting); (2) Sea
conditions no greater than Sea State 3 (Beaufort Number 4); and (3) Daytime
conditions with no more than 50% overcast (otherwise leading to diurnal
warming). This applies only to surface ship mid-frequency active mainframe
sonar.

Assessment: This mitigation measure could not be effectively implemented or
uniformly employed in RIMPAC. Additionally, there is no evidence to indicate it is
effective or that it provides protection for marine mammals in addition to that
provided in measure (f).

Operational Impact of this mitigation measure:
This mitigation measure could not be accurately and uniformly employed during
RIMPAC. The exercise headquarters found so many variations in water conditions
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across the exercise area that the determination of “strong surfacing ducting” was futile. It
was problematic for the following reasons:

(1) There is so much local variation in the Pacific Fleet training areas that it would be
necessary for a ship to constantly monitor the local environment to accurately comply
with this measure. Measurements taken during RIMPAC indicated large variation in the
presence or absence of significant surface ducts over relatively short distances in the
Hawaiian operating areas.

(2) The models used in forecasting a significant surface duct used high resolution that
still resulted in a generalized sea state, SVP, and cloud cover over a large operational area
covered by exercise participants. Measured local variations were so different from these
forecasts that the determination that "significant surface duct condition do/do not exist"
was inherently inaccurate.

(3) There is no means to know if the local SVP ahead of the ship is the same as the SVP
being measured. Oceanographic models are years away from being able to model the
ocean's structure in four dimensions at the resolution required to accurately predict SVP
changes on a detailed scale.

(4) There is no allowance for local variations from tidal flux, differential sea states (as
frequently seen in channels or shear lines to the southwest of most points of land in
Hawaii), and currents/eddies - all of which have a significant effect on surface ducting.

Recommendation

Because the process to determine if a significant surface duct exists across the entire
exercise area could not be effectively implemented or uniformly employed, recommend
this measure not be included in future authorizations.

In addition, this measure seems to have been an outgrowth of the apparent evidence that
significant surface ducting may have played a role in previous incidents involving
stranding of beaked whales in certain conditions. There is no evidence to suggest that
significant surface ducting in and of itself causes MFA sonar’s overall effects to be
increased, and it is still not known whether the presence of surface ducting was actually
significant in the known beaked whale stranding incidents.

Measure (h)

This measure reads:

(h) In low visibility conditions (i.e., whenever the entire safety zone cannot
be effectively monitored due to nighttime, high sea state, or other factors), the
Navy will use additional detection measures, such as infrared (IR) or enhanced
passive acoustic detection. If detection of marine mammals is not possible out to
the prescribed safety zone, the Navy will power down sonar (per the safety zone
criteria above) as if marine mammals are present immediately beyond the extent
of detection. (For example, if detection of marine mammals is only possible out to
700 m, the Navy must implement a 6 dB power-down, as though an animal is
present at 701 m, which is inside the 1000 m safety zone)
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Assessment: This mitigation measure was not necessary in RIMPAC since a
condition of low visibility, as defined by the measure, was never encountered. In
other words, at night lookouts were still able to monitor out to the limits of the
safety zone. This mitigation measure has the potential to directly affect training and
therefore the effectiveness of the military readiness activity.

Operational Impact of this mitigation measure:

This measure would preclude use of a sensor when tactically required and significantly
affects the military readiness activity. Navy must be allowed to operate MFAS at night
and in heavy seas using the full potential of sonar as a sensor.

There is no “enhanced passive acoustic detection” — Navy ships continuously use every
passive device available, and the state of technology for detecting marine mammals
passively is rudimentary at best.

Recommendation

This procedure has the potential to directly affect the military readiness activity.
Recommend it not be incorporated in future authorizations or modified as to avoid
impacting training realism in low visibility conditions.

Measure (i)

This measure reads:

(i) Helicopters shall observe/survey the vicinity of an ASW exercise for 10
minutes before deploying active (dipping) sonar in the water. Helicopters shall
not dip their sonar within 200 yards of a marine mammal and shall cease pinging
if a marine mammal closes within 200 yards after pinging has begun.

Assessment: This measure is part of Navy’s SOPs.

Operational Impact of this mitigation measure:
None.

Recommendation
Continue as standard Navy protective measures.

Measure ()

This measure reads:
(1) The Navy will operate sonar at the lowest practicable level, not to
exceed 235 dB, except for occasional short periods of time to meet tactical
training objectives.

Assessment: This measure is part of Navy’s SOPs.

Operational Impact of this mitigation measure:
None.
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Recommendation
Continue as standard Navy protective measures.

Measure (K)

This measure reads:
(k) With the exception of three specific choke-point exercises (special
measures outlined in item (m)), the Navy will not conduct sonar activities in
constricted channels or canyon-like areas.

Assessment: This mitigation measure could not be precisely implemented,
significantly impacts military readiness, has no scientific basis for implementation in
the Hawaiian Islands, and provided no observable protection to marine mammals
during this exercise.

Operational Impact of this mitigation measure:

Restricting Navy operations in choke-points are contrary to ASW training requirements.
This measure limits the ability to train realistically in the known diesel submarine threat
environment and directly impacts a vital military readiness activity.

This prohibition against MFAS use in “constricted channels or canyon-like areas” could
not be precisely implemented or uniformly enforced because there were no defining
metrics. The terms “constricted channels or canyon-like areas” have no meaning within
the Navy or in maritime communities and were not defined by the IHA. Additionally,
there is no scientific basis for a determination that such vaguely defined bathymetric
features tend to concentrate marine mammals and/or have a greater potential to effect
marine mammals, and therefore warrant prohibitive measures.

RIMPAC 2006 completed three monitored choke-point events with observations before,
during, and after the events. There was no indication of any marine mammal impacts
from the Navy monitors or from the non-governmental civilian monitors who were out in
small vessels off Kauai and Hawaii Island during these events.

There is no data for the Pacific indicating the need for the precautionary prohibition
against choke-point exercises, “constricted channels”, or “canyon-like areas”. There
have been 19 previous RIMPAC exercises and numerous JTFEX, USWEX and
COMTUEX exercises in SOCAL and Hawaii involving choke-point exercises that have
occurred over many years without an indication of effect on any marine mammals.

Recommendation

This procedure had no observable effect on the protection of mammals during this
exercise. Recommend future authorizations contain better definition of bathymetric
features of concern and that the features of concern are based on definitive evidence of
increased risk to marine mammals.
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Measure (1)

This measure reads:
(I) With the exception of three specific “choke-point™ exercises (special
measures outlined in item (m)), the Navy will not operate mid-frequency sonar
within 25 km of the 200 m isobath.

Assessment: This is no scientific basis indicating this measure is warranted in the
Pacific and no basis for the specific metrics (25 km of the 200 m isobath). In
addition, there are no standard US nautical charts depicting depths in meters
making this a difficult measure to implement in the field. This measure significantly
impacts military readiness.

Operational Impact of this mitigation measure:

During RIMPAC this measure precluded active ASW training in the littoral region,
which significantly impacted realism and training effectiveness. Prohibitions against
operating in littoral areas are contrary to ASW training requirements. This measure
affects the ability to train realistically in the known diesel submarine threat environment
and directly impacts vital military readiness activity. (Note: Any reference to isobath
curves should be in fathoms vice meters. There are no approved NOAA nautical charts
that provide for a 200m isobath.)

Recommendation

This procedure had no observable effect on the protection of mammals during this
exercise and therefore its value is uncertain. Its effect on realistic training is, however,
clear and significant. The areas prohibited by this measure are the very ones where
training against quiet submarines is most important. With respect to the presence of
marine mammals, there is no scientific basis for the metrics particular to the 200 m
isobath nor the 25 km distance from the 200 m isobath. In addition, the lengthy history
of sonar use in the Hawaiian Islands and SOCAL without any strandings or apparent
effect on marine mammals argues that this measure is unnecessary. Recommend it not be
included in future authorizations.

Measure (m)

This measure deals with “choke-point” events, contains various subparts, and reads:
(m) The Navy will conduct no more than three ““choke-point™ exercises.
These exercises will occur in the Kaulakahi Channel (between Kauai and Niihau)
and the Alenuihaha Channel (between Maui and Hawaii). These exercises fall
outside of the requirements listed above in (k) and (1), i.e., to avoid canyon-like
areas and to operate sonar farther than 25 km from the 200 m isobath. The
additional measures required for these three choke-point exercises are as follows:

Assessment: This measure is not a mitigation and therefore requires no assessment.

Measure (m) Part (i)
This part of measure (m) reads:
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(i) The Navy will provide NMFS (Stranding Coordinator and Protected
Resources, Headquarters) and the Hawaii marine patrol with information
regarding the time and place for the choke-point exercises 24 hours in advance of
the exercises.

Assessment: This measure is a monitoring effort vice a mitigation and does not
provide additional protection to marine mammals.

Operational Impact of this mitigation measure:

Notification to NMFS did not meet the “24 hours in advance” requirement for several
reasons. Since choke-point events are scheduled to occur within a range of time, such as
within a 24 hour period, the exercise participants could not provide specific times for
when the choke-point transit would begin. The actual transit of the channel occurred
based on the on-scene Commander's read of the tactical situation as it developed over the
course of many hours. To address this issue during RIMPAC 2006, and in coordination
with NMFS Pacific Islands Regional Office, NMFS was kept apprised of the timeframe
as it became available.

Recommendation

The coordination with stranding offices and Navy’s cooperation with NMFS in the event
of a stranding are established procedures and should not be confused with mitigation
measures mandated for a specific exercise. In addition, the emphasis on monitoring for
strandings during naval exercises has the potential to perpetuate unsubstantiated
correlations of strandings as being caused by MFAS use. If a comprehensive marine
mammal monitoring program is warranted, it should be pursued by NMFS through
implementation of statistically based monitoring protocols and a research and sampling
design that objectively assesses stranding occurrence across all potential causal factors,
resulting in a baseline understanding of strandings for a given region.

Note: There is no “Hawaii marine patrol” and as a result, this component of the
mitigation requirement could not be implemented.

Measure (m) Part (ii)
This part of measure (m) reads:

(if) The Navy will have at least one dedicated Navy marine mammal
observer who has received the NMFS-approved training mentioned above in (a), on
board each ship and conducting observations during the operation of mid-frequency
tactical sonar during the choke-point exercises. The Navy has also authorized the
presence of two experienced marine mammal observers (non-Navy personnel) to embark
on Navy ships for observation during the exercise.

Assessment: The first component of this measure duplicates standard Navy training
requirements and is unnecessary. The “experienced marine mammal observers
(non-Navy personnel)” detected no marine mammals during the time they were
embarked and therefore provided no additional capability or protection to marine
mammals during this exercise.
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Operational Impact of this mitigation measure:

None for this exercise, however, it is usually not feasible to provide transportation,
berthing, and manning for non-navy personnel aboard exercise vessels. In some cases,
inclusion of these observers would result in the inability to accommodate essential Navy
personnel associated with the exercise such as trainers and data collection personnel.

The requirement for a “dedicated Navy marine mammal observer” indicates a
fundamental misunderstanding of Navy practices. This measure duplicates the watch
standing requirements inherent in measures (a) and (b), because all lookouts have been
trained to be “dedicated Navy marine mammal observers”. Any marine mammals
detected are reported to the OOD as required under normal procedures, regardless of
whether the ship is conducting a choke point transit.

NMEFS embarked two observers on 19 July to the CVN during one of the Kaulakahi
choke-point events, because this served as a superb viewing platform in the approximate
center of ASW operations. These observers detected no marine mammals, and therefore
provided no additional value as a mitigation measure during this exercise. As discussed
under measures (a) and (b), Navy spotters receive sufficient training to undertake the
required tasks. Use of Navy lookouts is the most effective means to ensure quick and
effective communication within the command structure and facilitate implementation of
protective measures if marine species are spotted.

Recommendation

Navy lookouts have the skills and training to detect marine mammals without
augmentation by additional non-navy observers onboard ships. Additional non-navy
observers have the potential to adversely impact an exercise, and did not appear to
improve marine mammal detection cabability during RIMPAC. Recommend this
measure not be included in future authorizations.

Measure (m) Part (iii)
This part of measure (m) reads:
(iii) Prior to start up or restart of sonar, the Navy will ensure that a 2000
m radius around the sound source is clear of marine mammals.

Assessment: This is unnecessary given that the safety zones established in Measure
(f) already provide adequate protection.

Operational Impact of this mitigation measure:
None.

Conclusion
This measure is inconsistent with the provisions required in Measure ((f); Safety Zones).
Recommend it not be included in future authorizations.
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Measure (m) Part (iv)
This part of measure (m) reads:

(iv) The Navy will coordinate a focused monitoring effort around the
choke-point exercises, to include pre-exercise monitoring (2 hours), during-
exercise monitoring, and post-exercise monitoring (1-2 days). This monitoring
effort will include at least one dedicated aircraft or one dedicated vessel for real-
time monitoring from the pre- through post-monitoring time period, except at
night. The vessel or airplane may be operated by either dedicated Navy
personnel, or non-Navy scientists contracted by the Navy, who will be in regular
communication with a Tactical Officer with the authority to shut-down, power-
down, or delay the start-up of sonar operations. These monitors will
communicate with this Officer to ensure the 2000 m safety zone is clear prior to
sonar start-up, to recommend power-down and shut-down during the exercise,
and to extensively search for potentially injured or stranding animals in the area
and down-current of the area post-exercise.

Assessment: This measure is relatively costly and did not result in any marine
mammal sightings requiring MFAS source reduction or shutdown.

Operational Impact of this mitigation measure:
The time and money spent to provide this mitigation measure appeared to provide no
additional protection to marine mammals.

Observations

The monitoring efforts consisted of shore-based observers, aerial surveys and the routine
patrols of Torpedo Recovery Boats. Though these surveys spotted numerous marine
mammals, none of the mammal detected were in the vicinity of exercise participants or
provided protection from exercise MFAS. For marine mammals detected before the
event, there was no way to determine if they were likely to move into or out of an
exercise that was miles from a given observation/detection location.

The capability of sighting marine mammals from both surface and aerial platforms
participating in the exercise provides excellent survey capabilities using the Navy’s
existing exercise assets. Six of the 29 marine mammal detections were made by Navy
aerial assets participating in the RIMPAC exercise.

Given the vast distances involved, it was impossible to ensure a 2000 m safety zone was
clear of every single participant by these additional monitors. The monitors could not
recommend power-down or shut-down during the exercise because the focus of their
efforts was so dispersed.

Although monitors did serve to extensively search for potentially injured or stranded

animals in the area they were assigned to observe, none were detected and the value
provided by this time consuming and expensive search is questionable.
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Other comments on this measure: The provision for searching “down-current of the area
post-exercise” fails to recognize that an exercise area may involve many hundreds of
square miles of ocean with variable currents.

Shore-based monitors’ observations: Resident groups of spinner dolphins nearshore at
Kekaha, Kauai on five consecutive mornings before, during, and after two choke point
exercises taking place in the Kaulakahi Channel. Three days of shore-based observation
from the Kohala Coast of Hawaii Island occurred around a choke-point exercise taking
place in the Alenuihaha Channel. A pod of bottlenose dolphins was observed feeding
nearshore a few hours apart on the first day of observation. Over the eight days of shore-
based observation, there were no unusual behaviors exhibited by these animals.

Aerial survey observations: Aerial surveys covered these same channels over six days
(18 hours). This aerial survey effort was generally hampered by rough sea state
conditions. Two days of aerial survey had to be cancelled due to safety requirements
concerning the use of unmanned drones and weapon firing on the range at PMRF on
those days. There were a total of 13 sightings of marine mammals over the six days with
no unusual behavior or activity observed.

Finally, of note, the aerial surveys conducted around the time of the choke point exercises
showed that “the densities of marine mammal species reported here is identical with that
normally seen for the Hawaiian Islands, albeit at different times of the year.” Therefore,
although some 30-40 ships conducted a wide ranging exercise over more than three
weeks and employed MFA sonar extensively, marine mammal densities remained stable,
and observers detected no unusual behavior in the marine mammals they saw.

Recommendation

This procedure is a monitoring measure vice a mitigation measure and had no
demonstrable impact on the protection of mammals during RIMPAC. Due to the
experience of Navy aircrews and their sensitivity to detecting marine mammals, as well
as the cost involved in contracting these services, recommend that for future
authorizations, only Navy assets be considered for increased monitoring, and then only
when required in the aggregations of conditions which show the most potential for risk to
marine mammals.

Measure (m) Part (v)
This part of measure (m) reads:

(v) The Navy will further contract an experienced cetacean researcher to
conduct systematic aerial reconnaissance surveys and observations before,
during, and after the choke-point exercises with the intent of closely examining
local populations of marine mammals during the RIMPAC exercise.

Assessment: This measure duplicates measure (m)(iv) and provides no additional
protection for marine mammals.
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Operational Impact of this mitigation measure:

None. However, the money spent to provide this mitigation measure provided no
observable protection to marine mammals during this exercise and cannot be resourced
for routine Navy’s exercises.

Conclusion

The contracted “experienced cetacean researcher” did not spot any marine mammals in
the vicinity of the exercise. Recommend this measure not be included in future
authorizations.

Measure (m) Part (vi) and (vii)
These parts of measure (m) reads:

(vi) Along the Kaulakahi Channel (between Kauai and Niihau), shoreline
reconnaissance and nearshore observations will be undertaken by a team of
observers located at Kekaha (the approximate mid point of the Channel).
Additional observations will be made on a daily basis by range vessels while
enroute from Port Allen to the range at PMRF (a distance of approximately 16
nmi) and upon their return at the end of each day's activities. Finally,
surveillance of the beach shoreline and nearshore waters bounding PMRF will
occur randomly around the clock a minimum four times in each 24 hour period.

(vii) In the Alenuihaha Channel (between Maui and Hawaii), the Navy will
conduct shoreline reconnaissance and nearshore observations by a team of
observers rotating between Mahukona and Lapakahi before, during, and after the
exercise.

Assessment: This measure does not appear to provide additional protection for
marine mammals and is unnecessary.

Operational Impact of this mitigation measure:

None. However, the personnel resources spent to provide this mitigation measure
provided no demonstrable protection to marine mammals during this exercise and cannot
be routinely resourced for Navy’s exercises.

Conclusion

This procedure did not result in any effective mitigation during RIMPAC. Tasking
personnel to observe a portion of the shoreline during a choke-point as a monitoring
measure has no scientific basis (no research questions, research design, or sampling
approach).

Although the shore based observers saw marine mammals and sea turtles, and these
observations were reported to the RIMPAC Battle Watch as required, the observed
marine species were miles from any exercise events and hours before the choke-point
transits began. These observations were of no utility as a mitigation measure.
Recommend this measure not be included in future authorizations.
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Measure (n)

This measure reads:

(n) The Navy will continue to coordinate with NMFS on the
"Communications and Response Protocol for Stranded Marine Mammal Events
During Navy Operations in the Pacific Islands Region” that is currently under
preparation by NMFS PIRO to facilitate communication during RIMPAC. The
Navy will coordinate with the NMFS Stranding Coordinator for any unusual
marine mammal behavior, including stranding, beached live or dead cetacean(s),
floating marine mammals, or out-of-habitat/milling live cetaceans that may occur
at any time during or shortly after RIMPAC activities. After RIMPAC, NMFS and
the Navy (CPF) will prepare a coordinated report on the practicality and
effectiveness of the protocol that will be provided to Navy/NMFS leadership.

Assessment: This measure documents what is standard procedure.

Operational Impact of this mitigation measure:
None.

Recommendation
This requirement documents Navy’s standard procedure.

SECTION 2 SUMMARY

During RIMPAC 06, there were 472 total hours of mid-frequency active sonar (MFAS)
use. There were no reported observations of behavioral disturbance of marine mammals
during the exercise. The Navy’s previously developed and used mitigation measures
from PMAP, as modified for RIMPAC 06, appeared to be effective in protecting marine
mammals observed near exercise ships. Mitigation measures agreed to for issuance of
the IHA that went beyond standard Navy measures had no observable effect on
protection of marine mammals in this exercise, and their application unnecessarily
increased the cost of the exercise or had a negative effect on the fidelity of training.

As the first major exercise for which Navy applied for an authorization under MMPA,
RIMPAC ’06 presented unique challenges from the perspective of regulatory
requirements and public perception. We anticipate that future authorizations for
exercises and operating area coverage will recognize the differences in those areas as
well as how developing science will inform our understanding of the role of mitigation
measures.
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SECTION 3: Monitoring Results

The IHA requires this report contain, “Results of the marine species monitoring (real-
time monitoring from all platforms, independent aerial monitoring, shore-based
monitoring at chokepoints, etc.) before, during, and after the RIMPAC exercises”. This
section of the report, therefore, provides a summary of the detections of marine species
from all exercise participants, the aerial reconnaissance survey, and shore-based
monitoring efforts associated with the RIMPAC 06 exercise.

Figure 2. Location of marine mammals sighted by exercise participants depicted in red.
Locations with multiple sightings are depicted by a single box. The line of longitude
shown is 160" West and the latitude is 20" North.

Figure 2 depicts the approximate location of marine mammals that were sighted by
exercise participants. This is a skewed sample since there were no attempts made to
detect marine mammals by other means in areas not being used by exercise participants.
In addition to these sightings, marine species detections occurred as a result of two other
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IHA mandated measures consisting of an aerial reconnaissance effort and shore-based
monitors.

As noted previously, the additional monitoring requirements consisting of aerial and
shipboard monitoring, and shore-based observations before, during, and after choke-point
events. These monitoring efforts were required by NMFS as a sampling strategy to
determine if there was any observable effect on marine mammals during ASW training
events taking place in the channels between two sets of islands. These measures arose
from a precautionary concern that MFAS use in the channels could possibly have greater
potential to impact marine mammals, despite the lack of evidence suggestive of any
problems in this regard from any of the previous 19 RIMPAC exercises. The cost to
implement these monitoring requirements was approximately $66,000 for RIMPAC 06

A separate report providing details from the shore-based monitors’ observations is
presented in Appendix B and summarized here. These shore-based observations took
place centered on two channels between the islands. The first of these monitoring efforts
took place at Kekaha on Kauai. This is the approximate mid point along the Kaulakahi
Channel between Kauai and Niihau, and spanned five consecutive days before, during,
and after two choke point exercises taking place in that channel. Each morning of the
five days, a pod of spinner dolphins were present 300-400 meters offshore. There were
no unusual or abnormal behaviors observed. Sea turtles were also observed on two days.

Additional observations made on a daily basis by range vessels while enroute from Port
Allen through the channel to the range at PMRF and surveillance of the beach shoreline
and nearshore waters bounding PMRF did not result in any marine mammal detections.

Shore-based observation also took place on the Kohala Coast of Hawaii Island for three
full days occurred around a choke-point exercise taking place in the Alenuihaha Channel
between Hawaii Island and Maui. A pod of bottlenose dolphins was observed feeding
during the first day of observation. There were no unusual or abnormal behaviors
observed. Sea turtles were also observed on two days.

Aerial surveys covered these same channels over six days (approximately 18 hours flight
time) as detailed in Appendix C. This aerial survey effort was generally hampered by
rough sea state conditions. Two days of aerial survey had to be cancelled due to safety
requirements concerning the use of unmanned drones and weapon firing on the range at
PMRF on those days. There were a total of 13 sightings of marine mammals over the six
days with no unusual behavior or activity observed.

Navy also authorized the presence of two experienced marine mammal observers (non-
Navy personnel) to embark on a Navy ship for observation during a choke-point exercise.
NMEFS did not have any marine mammal observers available and alternatively embarked
two Fisheries Program observers on 19 July to an available CVN during one of the
Kaulakahi choke-point events. This ship was chosen since it served as a superb viewing
platform with a large height of eye and unobstructed visibility in the approximate center
of ASW operations. These observers detected no marine mammals.
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In summary, there were 13 sightings of marine mammals from the air over approximately
18 hours of flight time. Shore based observation for 80 hours of effort by two people
produced five sightings of a resident pod of spinner dolphins over five consecutive days
on Kauai and a pod of bottlenose dolphins offshore of Hawaii Island. The results of these
monitoring efforts provided no evidence of indicating there were any effects on the
detected marine mammals as a result of the ASW exercises, which took place in the
adjacent channels.
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SECTION 4: Sonar Usage and Marine Mammals

The IHA requires that this report contain, "As much information (unclassified and, to
appropriately cleared recipients, classified “secret”) as the Navy can provide including,
but not limited to, where and when sonar was used (including sources not considered in
take estimates, such as submarine and aircraft sonars) in relation to any measures
received levels (such as sonobuoys or on PMRF range), source levels, numbers of
sources, and frequencies so it can be coordinated with observed cetacean behaviors."
Section 4 of the report provides information on the location and hours of active MFAS
used during RIMPAC 06. The IHA also required as much data as could be provided on
measured received levels, source levels, numbers of sources and frequencies so it could
be coordinated with observed cetacean behaviors. Typically, there are no measurements
(calibrated or otherwise) of actual sound levels made during an exercise and none were
made during RIMPAC 06. Source levels, numbers of sources, and frequencies are
classified since that information would provide potential adversaries with important
tactical data. The observance of marine mammals by Navy assets only occurred as very
brief encounters given the mitigation measures are designed to limit interaction to a
minimum.

Observations of marine species and their behaviors resulting from the aerial
reconnaissance and shore-based monitoring (as previously detailed in Section 3) observed
no unusual behaviors for coordination with MFAS use. There were no indications from
the observations that the presence of exercise participants had any affect on any marine
mammals.

The requirement to report where and when sonar was used so it can be coordinated with
observed cetacean behaviors can not be completed since no animals were observed doing
anything unusual or behaving in any overt manner. Information presented previously in
Table 1 provides a list of instances when marine mammals were detected and sonar was
being used.

As noted previously, during RIMPAC 06, there were 199 anti-submarine warfare (ASW)
events and 472 total hours of hull mounted MFAS. This was less than the anticipated
number of hours (532) presented in the RIMPAC 2006 Supplemental Environmental
Assessment as a result of a temporary restraining order (TRO) restricting the use of
MFAS arising from a lawsuit (NRDC v. Winter) in effect for the first days of the
exercise. During the period of this TRO, three days of scheduled MFAS training (25
events) were lost including 4 live fire events, 14 P-3 ASW events, and 7 surface ASW
events.

In addition to the 472 hours of hull mounted MFAS use, there were approximately 115
hours of operations involving both passive DIFAR and active DICASS sonobuoys
reported for RIMPAC 06. This quantity of operational hours does not equate to 115
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hours of active sonar use since only approximately 10% of the sonobuoys expended’
were active DICASS and they are commanded to transmit an active ping only as required
by the tactical situation. In short, an individual DICASS sonobuoy, even though
deployed, may never be activated during an event. In other instances, DICASS buoys are
not deployed until a possible contact is identified and the need to localize the target
arises. There is no standard data collection reporting that would serve as a means to
determine how much actual active sonar time resulted from DICASS sonobuoy use
during RIMPAC.

Finally, there were approximately 45 hours of operations involving the use of dipping
sonars deployed from helicopters. Similar to the case for sonobuoys, there is no standard
data collection reporting that would serve as a means to determine how much actual
active sonar time resulted from this number of hours of dipping sonar operation. During
RIMPAC, dipping sonars were not in a search capacity but instead used for localization
or confirmation of suspected contacts. In can be estimated that in this capacity dipping
sonars, which are used very briefly (2-5 pulses a few hundred msec in duration)
approximately every 10 minutes, would have resulted in approximately 11-12 minutes of
active sonar over a 20 day period spread across the RIMPAC exercise area.

4 There were 2,713 passive and 292 active sonobuoys expended in RMPAC 06.
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Appendix (A)

PROPOSED MITIGATION MEASURES FOR MFAS
DURING MAJOR ASW EXERCISES

I. General Maritime Protective Measures: Personnel Training:

1.

All lookouts onboard platforms involved in ASW training events will review the
NMEFS approved Marine Species Awareness Training (MSAT) material prior to
MFAS use.

All Commanding Officers, Executive Officers, and officers standing watch on the
Bridge will have reviewed the MSAT material prior to a training event employing
the use of MFAS.

Navy lookouts will undertake extensive training in order to qualify as a
watchstander in accordance with the Lookout Training Handbook (NAVEDTRA
12968-B).

Lookout training will include on-the-job instruction under the supervision of a
qualified, experienced watchstander. Following successful completion of this
supervised training period, Lookouts will complete the Personal Qualification
Standard program, certifying that they have demonstrated the necessary skills
(such as detection and reporting of partially submerged objects). This does not
forbid personnel being trained as lookouts counted as those listed in previous
measures so long as supervisors monitor their progress and performance.

Lookouts will be trained in the most effective means to ensure quick and effective
communication within the command structure in order to facilitate
implementation of protective measures if marine species are spotted.

II. General Maritime Protective Measures: Lookout and Watchstander Responsibilities:

6.

On the bridge of surface ships, there will always be at least three people on watch
whose duties include observing the water surface around the vessel.

All surface ships participating in ASW exercises will, in addition to the three
personnel on watch noted previously, have at all times during the exercise at least

two additional personnel on watch as lookouts.

Personnel on lookout and officers on watch on the bridge will have at least one set
of binoculars available for each person to aid in the detection of marine mammals.

On surface vessels equipped with MFAS, pedestal mounted “Big Eye” (20x110)
binoculars will be present and in good working order to assist in the detection of
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I1I.

10.

11.

12.

marine mammals in the vicinity of the vessel.

Personnel on lookout will employ visual search procedures employing a scanning
methodology in accordance with the Lookout Training Handbook (NAVEDTRA
12968-B).

After sunset and prior to sunrise, lookouts will employ Night Lookouts
Techniques in accordance with the Lookout Training Handbook.

Personnel on lookout will be responsible for reporting all objects or anomalies
sighted in the water (regardless of the distance from the vessel) to the Officer of
the Deck, since any object or disturbance (e.g., trash, periscope, surface
disturbance, discoloration) in the water may be indicative of a threat to the vessel
and its crew or indicative of a marine species that may need to be avoided as
warranted.

Operating Procedures

13.

14.

15.

16.

17.

18.

19.

A Letter of Instruction, Mitigation Measures Message or Environmental Annex to
the Operational Order will be issued prior to the exercise to further disseminate
the personnel training requirement and general marine mammal protective
measures.

Commanding Officers will make use of marine species detection cues and
information to limit interaction with marine species to the maximum extent
possible consistent with safety of the ship.

All personnel engaged in passive acoustic sonar operation (including aircraft,
surface ships, or submarines) will monitor for marine mammal vocalizations and
report the detection of any marine mammal to the appropriate watch station for
dissemination and appropriate action.

During MFAS operations, personnel will utilize all available sensor and optical
systems (such as Night Vision Goggles to aid in the detection of marine
mammals.

Navy aircraft participating in exercises at sea will conduct and maintain, when
operationally feasible and safe, surveillance for marine species of concern as long
as it does not violate safety constraints or interfere with the accomplishment of
primary operational duties.

Aircraft with deployed sonobuoys will use only the passive capability of
sonobuoys when marine mammals are detected within 200 yards of the sonobuoy.

Marine mammal detections will be immediately reported to assigned Aircraft

Control Unit for further dissemination to ships in the vicinity of the marine
species as appropriate where it is reasonable to conclude that the course of the

A-2



20.

21.

22.

23.

24,

ship will likely result in a closing of the distance to the detected marine mammal.

Safety Zones - When marine mammals are detected by any means (aircraft,
shipboard lookout, or acoustically) within 1,000 yards of the sonar dome (the
bow), the ship or submarine will limit active transmission levels to at least 6 dB
below normal operating levels.

(1) Ships and submarines will continue to limit maximum transmission levels by
this 6-dB factor until the animal has been seen to leave the area, has not been
detected for 30 minutes, or the vessel has transited more than 1,000 yards beyond
the location of the last detection.

(i1) Should a marine mammal be detected within or closing to inside 500 yards of
the sonar dome, active sonar transmissions will be limited to at least 10 dB below
the equipment's normal operating level. Ships and submarines will continue to
limit maximum ping levels by this 10-dB factor until the animal has been seen to
leave the area, has not been detected for 30 minutes, or the vessel has transited
more than 1,000 yards beyond the location of the last detection.

(ii1) Should the marine mammal be detected within or closing to inside 200 yards
of the sonar dome, active sonar transmissions will cease. Sonar will not resume
until the animal has been seen to leave the area, has not been detected for 30
minutes, or the vessel has transited more than 1,000 yards beyond the location of
the last detection.

(iv) Special conditions applicable for dolphins and porpoises only: If, after
conducting an initial maneuver to avoid close quarters with dolphins or porpoises,
the Officer of the Deck concludes that dolphins or porpoises are deliberately
closing to ride the vessel's bow wave, no further mitigation actions are necessary
while the dolphins or porpoises continue to exhibit bow wave riding behavior.

(v) If the need for power-down should arise as detailed in “Safety Zones” above,
Navy shall follow the requirements as though they were operating at 235 dB - the
normal operating level (i.e., the first power-down will be to 229 dB, regardless of
at what level above 235 sonar was being operated).

Prior to start up or restart of active sonar, operators will check that the Safety
Zone radius around the sound source is clear of marine mammals.

Sonar levels (generally) - Navy will operate sonar at the lowest practicable level,
not to exceed 235 dB, except as required to meet tactical training objectives.

Helicopters shall observe/survey the vicinity of an ASW exercise for 10 minutes
before the first deployment of active (dipping) sonar in the water.

Helicopters shall not dip their sonar within 200 yards of a marine mammal and
shall cease pinging if a marine mammal closes within 200 yards after pinging has
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25.

26.

27.

begun.

Submarine sonar operators will review detection indicators of close-aboard
marine mammals prior to the commencement of ASW operations involving active
mid-frequency sonar.

Increased vigilance during major ASW training exercises with tactical active
sonar when critical conditions are present.

Navy should avoid planning major ASW training exercises with MFAS in areas
where they will encounter conditions which, in their aggregate, may contribute to
a marine mammal stranding event. Of particular concern are beaked whales, for
which strandings have been associated, in theory, with MFAS operations.

The conditions to be considered during exercise planning include:

(1) Areas of at least 1000 m depth near a shoreline where there is a rapid
change in bathymetry on the order of 1000-6000 meters occurring across a
relatively short horizontal distance (e.g., 5 nm).

(2) Cases for which multiple ships or submarines (> 3) operating MFAS
in the same area over extended periods of time (> 6 hours) in close proximity (<
10NM apart).

(3) An area surrounded by land masses, separated by less than 35 nm and
at least 10 nm in length, or an embayment, wherein operations involving multiple
ships/subs (> 3) employing MFAS near land may produce sound directed toward
the channel or embayment that may cut off the lines of egress for marine
mammals.

(4) Though not as dominant a condition as bathymetric features, the
historical presence of a strong surface duct (i.e. a mixed layer of constant water
temperature extending from the sea surface to 100 or more feet).

If the major exercise must occur in an area where the above conditions exist in
their aggregate, these conditions must be fully analyzed in environmental
planning documentation. Navy will increase vigilance by undertaking the
following additional protective measure:

A dedicated aircraft (Navy asset or contracted aircraft) will undertake
reconnaissance of the embayment or channel ahead of the exercise participants to
detect marine mammals that may be in the area exposed to active sonar. All
safety zone power down requirements described above apply.

IV. Coordination and Reporting

Navy will coordinate with the local NMFS Stranding Coordinator for any unusual
marine mammal behavior and any stranding, beached live/dead or floating marine
mammals that may occur at any time during or within 24 hours after completion
of mid-frequency active sonar use associated with ASW training activities.
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28. Navy will submit a report to the Office of Protected Resources, NMFS, within
120 days of the completion of a Major Exercise. This report must contain a
discussion of the nature of the effects, if observed, based on both modeled results
of real-time events and sightings of marine mammals.

29. If a stranding occurs during an ASW exercise, NMFS and Navy will coordinate to

determine if MFAS should be temporarily discontinued while the facts
surrounding the stranding are collected.
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Appendix (B)

RIMPAC 2006
NEARSHORE MONITORING
FIELD REPORT

JULY 2006

Prepared by:
Naval Facilities Engineering Command, Pacific
Environmental Planning Division
258 Makalapa Drive, Ste. 100
Pearl Harbor, HI 96860
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INTRODUCTION

In support of RIMPAC 2006, nearshore monitoring for marine mammals and sea turtles
was conducted during July 16-20 from Kekaha Beach, Kauai, Hawaii and July 24-26
from Mahukona and Kapa'a Beach Park, Kohala Coast, Hawaii. The locations were
chosen based upon their proximity to the Kalaukahi (between Kauai and Ni'ihau) and
Alanuihaha (between Hawaii and Maui) Channels. The purpose of the monitoring was
to 1) provide the Navy ships with information on species in the nearshore waters, 2)
provide observations of marine mammal behavior before, during and after swept-channel
(choke point) exercises, and 3) to monitor the beach and nearshore waters for marine
species exhibiting abnormal behavior (offshore animals nearshore, congregations of
offshore animals, strandings, etc).

METHODS

Shore-based monitoring was conducted from 0700 to 1830 hours with two observers
using hand-held 10x42 binoculars and un-aided eye. Monitoring schedule corresponds to
one day before and after each planned swept-channel exercise, two in the Kalaukahi
channel and one in the Alanuihaha Channel. All observations were conducted by one
experienced Navy marine mammal observer and one field assistant.

Kekaha Beach observations were conducted essentially at sea level. The sandy beach
allowed for observers to walk the length of the beach north to the PMRF, Barking Sands
Boundary and south to the end of Kehaka Beach (3 miles). Walks were conducted
between two and four times per day. One observer would remain on station (near the
lifeguard tower) as the other walked up the beach. The horizon from sea level is a
distance of approximately 5 km.

Observations were conducted from Mahukona on July 23" from 0700 to 1200 hours, but
Kapa'a Beach Park was chosen for the rest of the 2.5 days since it offered a better view
of the Alanuihaha Channel. Kapa'a Beach Park is a boulder beach, and observations
were conducted at approximately 7m above sea level (horizon distance approximately 5
miles). A point to the north of the beach park resulted in a consistently lower sea state
close to shore than in the open channel. On two days, portions of the coastline to the
north of Kapa'a Beach Park (between Upolu Point and Mo okini Heiau) was driven using
a 4x4 vehicle to check the boulder beaches for stranded or distressed animals.

Data were collected on visibility, Beaufort sea state, marine mammals observed, sea
turtles observed, and Navy ships/operations observed. While at Kehaka, data were also
collected on commercial tour boats that were observed interacting with resident spinner
dolphins.
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RESULTS

Table 1 provides daily observation information. Only two species of marine mammals
were observed, spinner dolphins (Stenella longitrostris) and bottlenose dolphins
(Tursiops aduncus). Both are typically nearshore species. Two species of sea turtles
were observed — green (Chelonia mydas) and leatherback (Dermochelys coriacea). All
were observed exhibiting normal behaviors.

The following is provided as a summary of marine mammals and sea turtles observed
during the two nearshore monitoring periods.

Kekaha:

16 July 2006: A school of approximately 100 spinner dolphins (Stenella longirostris) are
observed approximately 300m offshore (0747 hrs). Animals are slowly heading south
and are being followed by a catamaran. When first vessel leaves, a series of RHIBs and
catamarans stop and follow animals, one after the other. Animals are last seen at 0826
hrs approximately 0.5 miles offshore. Behavior overall is slow travel to south, with
several spins. This is largest group that was seen during the five day period.

16 July 2006: A turtle (presumed green) is seen surfacing approximately 100m offshore.

17 July 2006: A school of approximately fifteen spinner dolphins is observed heading
slowly south (0830 hrs) being followed by a tour catamaran. Dolphins are last observed
at 0910 hrs. Behavior overall is slow travel to south, with several aerial spins.

17 July 2006: Green sea turtle is observed approximately 4 m offshore.

18 July 2006: A small school of ten to fifteen spinner dolphins are observed
approximately 0.25 miles offshore, with two tour boats (0835 hrs). Dolphins are very
low in the water and would be very difficult to see without boats as “cue”. Dolphins not
seen after boats leave at 0845 hrs.

19 July 2006: Unidentified dolphins, cue is splash and idling tour boat, at horizon (0715
hrs.).

19 July 2006: Unidentified dolphins (presumed spinners) observed at southwestern
horizon splashing, heading north (0858 hrs.).

19 July 2006: Spinner dolphins observed heading north towards Barking Sands (0922
hrs.). They continue to north out of view.

20 July 2006: Spinner dolphins observed in resting mode about 400m off southern shore
of Kekaha Beach. Group size is approximately 20 animals, and they are milling at 0730
hrs. At 0745 hrs, they are traveling slowly to the north towards Barking Sands. They
bowride as a boat approaches and follows them. Dolphins last seen at 0847 hrs.
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Mahukona:

(0730 hrs to 1300 hrs.)

24 July 2006: Leatherback turtle (D. coriacea) observed approximately 300m offshore.
Turtle is identified as a leatherback based upon very large carapace size (estimated 5-6 ft

across) and huge rounded head. Back and head were seen simultaneously at the animal
breathed. Turtle was observed at the surface for 1-2 minutes then dove (0759 hrs).

Kapa a Beach Park:

24 July 2006: Group of approximately 20 bottlenose dolphins (Tursiops aduncus) are
observed, first seen heading southwest (1630 hrs). A third of the group are calves.
Animals travel steadily to the SW, except stopping to mill for about 3 minutes near a
group of shearwaters and tuna feeding on bait fish. Dolphins contour shoreline to the
south and disappear from view at 1646 hrs.

Bottlenose dolphins reappear from the south, heading west (1725 hrs). The dolphins are
much more surface-active during this sighting, porpoising and leaping out of the water.
At 1749 hrs, after a long dive (5 minutes), they resurface with obvious blows and change
direction to the southwest and appear to be feeding along the edge of a large aggregation
of shearwaters, tuna and bait fish.

25 July 2006: Small turtle (green?) observed just offshore (0858 hrs).

26 July 2006: Small green turtle observed hugging coastline and “riding” the surge (1415
hrs).

DISCUSSION AND CONCLUSIONS

All marine mammals and turtles were observed exhibiting normal behavior. No adverse
behavior, strandings, or offshore species were observed.

Land based, stationary monitoring has known deficiencies. The low height of eye above
water provides a limited distance to the horizon and species identification can be difficult
as there is no option to approach animals. However, given the purpose of this project, the
goals were achieved. This monitoring gathered adequate data on the lack of behavioral
change exhibited by resident groups of spinner dolphins at Kekaha, Kauai and Kohala,
Hawaii. Additionally, we were able to monitor the length of Kekaha Beach, by foot, for
stranded or distressed animals. The Kohala coast presented more of a challenge as it was
comprised of boulder beaches. However, a 4x4 vehicle was utilized to access areas to the
North (towards the channel) from the monitoring station at Kapa'a Beach.
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Additionally, anecdotal data collected on interactions between commercial tour
catamarans and RHIBs might prove to be useful to regulatory agencies such as the State
of Hawaii and National Oceanographic and Atmospheric Association.

TABLE 1
Date | Location | Time | Beaufort | Species Observations
2006 (24 Sea State
hr)
7/16 | Kekaha 0700 |2 Begin watch. Great visibility,
overcast skies
Kekaha 0747 S. Spinners with catamaran.
longirostris | Slowly bowriding on vessel
(Aladin?). Couple of spins
seen after cat leaves. Located
about 300m offshore, moving
south. Group size ~100.
7/16 | Kekaha 0750 S. Catamaran leaves dolphins
longirostris
7/16 | Kekaha 0755 S. RHIB runs up to animals and
longirostris | follows them
7/16 | Kekaha 0759 S. RHIB leaves dolphins
longirostris
7/16 | Kekaha 0809 S. Still heading slowly S
longirostris
7/16 | Kekaha 0826 Two new RHIBs with S.1.,
about 0.5 mile offshore
7/16 | Kekaha 0850 C. mydas Green turtle seen about 100m
offshore
7/16 | Kekaha 1230 |3 Sea state change
7/16 | Kekaha 1430 | 4 Occasional rain squalls passing
over
7/16 | Kekaha 1600 |3 Squalls clear. Navy ship seen
on horizon heading from N
coast to the S
7/16 | Kekaha 1655 |2 Sea state change
7/16 | Kekaha 1745 Complete watch
7/17 | Kekaha 0700 |3 Begin watch, sunny skies,
good visibility
7/17 | Kekaha 0745 Two helicopters and 3 Navy
ships seen on horizon. Helos
ahead of ships along with three
small red RHIBs inshore of
ships
7/17 | Kekaha 0815 Three Navy ships seen N of
Barking Sands and head SW
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Date
2006

Location

Time
(24
hr)

Beaufort
Sea State

Species

Observations

through the channel, one right
after the other.

7117

Kekaha

0830

S.
longirostris

Spinners seen bowriding on
catamaran. Cat is heading N
but stops and does u-turn
through spinners and follows
them south for ~ 5 min.

7/17

Kekaha

0835

S.
longirostris

Just as cat leaves dolphins, a
RHIB goes through them while
heading N.

717

Kekaha

0850

S.
longirostris

Na Pali Kai III catamaran seen
doing u-turn and following
dolphins to S. They stay with
the dolphins heading S until
0910 hrs. Few spins from
dolphins.

Visibility changes to moderate
due to higher Beaufort.

7117

Kekaha

1015

Glare, moderate visibility.
Have lost sight of dolphins due
to sea conditions.

7/17

Kekaha

1053

3=inshore
4=offshore

Visibility improves as wind
dies down.

7/17

Kekaha

1345

4

Sea state change

7/17

Kekaha

1612

4

C. mydas

Turtle seen at surface about 4
m offshore.

7/17

Kekaha

1830

Complete watch

7/18

Kekaha

0700

Begin watch

7/18

Kekaha

0835

S.
longirostris

Small group of spinners (~15
animals) observed ~.25 miles
offshore. One RHIB and one
cat stop with dolphins and

proceed slowly through them.

7/18

Kekaha

0845

S.
longirostris

Boats leave dolphins and head
N

7/18

Kekaha

Catamaran seen stopping ~ 0.5
miles offshore towards N.
Can’t see dolphins but assume
that is why they are stopping.

7/18

Kekaha

1005

Still sunny...

7/18

Kekaha

1700

Cruise ship comes from N,
heads through channel and
continues to the S over horizon
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Date
2006

Location

Time
(24
hr)

Beaufort
Sea State

Species

Observations

7/18

Kekaha

1830

Complete watch

7/19

Kekaha

0700

Begin watch, swell 2-3 ft.

7/19

Kekaha

0715

Unidentified
dolphin

Catamaran and two RHIBs are
stopped on horizon. Appear to
be slowly following marine
mammals, but other than one
splash, I cannot identify them
to species.

7/19

Kekaha

0858

Unidentified
dolphin

School of dolphins (presumed
spinners) seen at SW horizon,
splashing, heading N

7/19

Kekaha

0922

S.
longirostris

Spinners seen heading N off
Kekaha. Catamaran comes up
to them and slowly moves
through them. Group size ~20.

7/19

Kekaha

0955

Sea state change

7/19

Kekaha

1515

Three red RHIBs head out of
Portlock heading N through
channel (we are later told these
are part of RIMPAC ops).

7/19

Kekaha

1530

Swell 1-2 ft.

7/19

Kekaha

1644

1™ Navy destroyer enters
channel. Second one ~1 mile
behind it. Helo overhead and
doing sweeps ahead of ships
(and has been for about an
hour over the horizon). Ships
appear to be moving slowly
through channel.

7/19

Kekaha

1703

Second ship leaves channel.
Helo has been dipping sonar
ahead of 2™ ship. 1% ship N of
Lehua and over horizon.

7/19

Kekaha

1706

2"¢ ship passes Lehua heading
N and goes over horizon.

7/19

Kekaha

3 red Navy RHIBs pass
Kekaha.

7/19

Kekaha

1800

Complete watch

7120

Kekaha

0700

Begin watch with great
visibility, partly cloudy.

7/20

Kekaha

0715

S.
longirostris

Spinners in resting mode about
400m offshore, off southern
shore of beach. Milling
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Date | Location | Time | Beaufort | Species Observations
2006 (24 Sea State
hr)
behavior, group size ~20. No
boats with dolphins, the boats
appear to not see them.
7/20 | Kekaha 0730 S. Spinners are now just N of
longirostris | lifeguard tower heading N.
7/20 | Kekaha 0753 S. Tour boat Makana stops with
longirostris | dolphins and they slowly
bowride.
7/20 | Kekaha 0800 |0 Sea state change
7/20 | Kekaha 0804 S. Makana still slowly following
longirostris | spinners to the N, then S. They
are really staying with them
longer than most boats do,
following the milling dolphins
back and forth.
7/20 | Kekaha 0811 S. Makana leaves dolphins
longirostris
7/20 | Kekaha 0814 S. Tour RHIB runs up on
longirostris | dolphins, then u-turns and
follows them.
7/20 | Kekaha 0820 S. As RHIB leaves, catamaran
longirostris | “Lucky Lady” comes slowly
up to them and sits with
dolphins.
7/20 | Kekaha 0828 S. “Lucky Lady” leaves dolphins
longirostris
7/20 0840 S. Another cat on spinners, N of
longirostris | Kehaka. Does u-turns and
runs through them a few times
at slow speed.
7/20 | Kekaha 0847 |1 S. Cat leaves dolphins, heads N
longirostris
7/20 | Kekaha 1234 |2 Overcast skies, great visibility
7/20 | Kekaha 1800 Complete watch. Total beach
monitored with 2-3 beach
walks daily is 3 miles (includes
all of Kekaha Beach to
Barking Sands boundary)
7/24 | Mahukona | 0730 | 2=inshore Begin watch. Walked up to
3=offshore point north of harbor for better
view of channel and Maui.
Partly cloudy skies, good
visibility.
B-8
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Date
2006

Location

Time
(24
hr)

Beaufort
Sea State

Species

Observations

7/24

Mahukona

0759

D. coriacea

Leatherback turtle observed.
Carapace was 5-6 ft across and
a huge rounded head, which is
seen simultaneously during
surfacing. (There is a kayaker
offshore of turtle which we
used for a size comparison).
Turtle is observed breathing at
surface for about 1 minute,
then dives.

7/24

Mahukona

0951

4=offshore
3=inshore

Sea state change

7/24

Kapa'a
Beach
Park

1330

2=inshore
4=offshore

Change monitoring station to
Kapa'a Beach Park, which is
just N of Mahukona towards
Hawi. It offers a better view of
the channel, Maui and provides
a protected inshore area with
better viewing conditions.
Cloud cover is 90%.

7/24

Kapa'a

1630

T. aduncus

Group of ~ 20 bottlenose
dolphins are observed heading
SW, about 400m offshore.
Does not appear to be mixed
species, however, about 1/3 of
the group are calves. Group is
traveling slowly and steadily to
the SW, except for stopping
for about 3 minutes near a
group of shearwaters and tuna
feeding on bait fish. Group
stayed about the same distance
offshore and heads SW out of
view (at 1646 hrs.)

7/24

Kapa'a

1725

T. aduncus

Group of ~20 bottlenose
dolphins are observed again,
coming from around the point
where they were last seen.
They are heading to the W.
They are moving more quickly
this time, porpoising out of the
water. As they lift heads higher
to prepare for a dive, several of




Date | Location | Time | Beaufort | Species Observations
2006 (24 Sea State
hr)

them flip their tails up.
Reappear after five minutes
with very visible blows.

7/24 | Kapa'a 1749 T.aduncus | Ta change direction to SW and
appear to be feeding. They are
working the margin of a large
school of tuna and shearwaters
which feeding on bait fish.
The dolphins behavior includes
direction change, leaps out of
the water, and a few tail slaps.
The group is a little more
spread out too, than before.
They continue this behavior
for about 5 minutes, then
regroup and head slowly
offshore to the SW out of
sight.

7/24 | Kapa'a 1800 Complete watch. Drive up 4x4
road towards Hawi to check
coastline for any strandings or
other animals that might be out

of sight.

7/25 | Kapa'a 0715 | 2=inshore Begin watch. Three Navy

Beach 4=offshore ships and one other unid ship
Park are observed over horizon

towards Maui, in the channel.
They are heading W.

7/25 | Kapa'a 0745 Ships have disappeared over
W horizon

7/25 | Kapa'a 0858 C. mydas ? Small turtle (green?) seen just
off cove, about 100m offshore.

7/25 | Kapa'a 0917 | 3=inshore Sea state change

4=offshore

7/25 | Kapa'a 1200 Leave beach park to drive up
to Upolu Point and down to
Mookini Heiau and Kam I
birthplace to monitor other
boulder beaches closer to
channel.

7/25 | Kapa'a 1300 Return to Kapa'a Beach Park

7/25 | Kapa'a 1400 | 4=inshore Sea state change

5=offshore
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Date | Location | Time | Beaufort | Species Observations
2006 (24 Sea State
hr)
7/25 | Kapa'a 1830 Complete watch for the day.
7/26 | Kapa'a 0700 | 2=inshore Begin watch, excellent
3/4offshore visibility inshore. Mostly
sunny skies.
7/26 | Kapa'a 1200 | 3=inshore Sea state change
4=offshore
7/26 | Kapa'a 1415 C. mydas Small green turtle observed
hugging coastline. Observed
for about 30 minutes riding the
surge back and forth around
the rocks. Last seen at 1445
hrs. Lots of glare inshore.
7/26 | Kapa'a 1630 | 4=inshore Continues to be lots of glare,
5=offshore covering approximately 1/3 of
viewing range.
7/26 | Kapa'a 1800 Complete watch (head to
airport).
B-11
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Results of 2006 RIMPAC Surveys of Marine Mammals
in Kaulakahi and Alenuihaha Channels

Abstract

A total of six aerial surveys of marine mammals were performed on dates corresponding
with scheduled dates for “choke point” maneuvers of the “Rim of the Pacific” (RIMPAC)
joint military exercises in Hawaiian waters. Three surveys were performed in the vicinity
of the Kaulakahi Channel (between Kauai and Niihau) (July 16, 17 and 20) and three
were performed in the Alenuihaha Channel (between Hawaii and Maui) (July 24-26). The
mission of the surveys was to detect, locate and identify all marine mammal species in
the target areas using methods consistent with modern distance sampling theory. Marine
mammals were sighted on four of the six surveys, comprising a total of 13 groups. All
sightings consisted of small to medium-sized odontocetes (toothed cetaceans), including
one sighting each of bottlenose dolphins, spotted dolphins, Cuvier’s beaked whale, false
killer whale, unidentified beaked whale and eight sightings of unidentified delphinid
species. Encounter rates of odontocete sightings (sightings/km surveyed) in this series
were identical to those seen during earlier survey series (1993-03) albeit at different times
of the year. No unusual observations (e.g., sightings of stranded or dead animals) were
noted during the total of ca. 18 hrs of survey effort.

Background

During the summer of 2006, The United States Pacific Command hosted the joint “Rim
of the Pacific Exercises” (RIMPAC) military exercises in the Hawaiian Islands. Due to
concerns over possible responses of marine mammal species to sonar and other aspects of
the naval operations (e.g., ICES, 2005), aerial surveys were scheduled for dates before,
during and after scheduled “choke point” maneuvers. Specifically this involved the
Kaulakahi Channel, between the islands of Kauai and Niihau, on July 16, 17 and 20; and
the Alenuihaha Channel, between the islands of Hawaii and Maui, on July 24, 25 and 26.
The mission of the surveys was to detect, locate and identify all marine mammals in these
channel areas, as well as to report any unusual behavior, including sightings of stranded
or dead cetaceans.

Since the month of July falls outside the normal seasonal residency of humpback whales
(Jan-Apr) (Mobley 2004), the less abundant odontocete species (toothed cetaceans) were
the target species in the present survey series. Shallenberger (1981) described 15
odontocete species as resident in Hawaii. Based on aerial surveys conducted between
1993-98, Mobley et al. (2000) estimated abundance for 11 odontocete species for the
waters within 25 nautical miles (nmi) of the major Hawaiian Islands based on surveys
conducted during Jan-Apr of 1993-98. An updated summary of aerial survey results for
near-shore Hawaiian waters conducted from 1993-2003 identified a total of 15
odontocete species (Mobley, unpublished data, Appendix A). Barlow (2006) provided
abundance estimates for 21 cetacean species, including 18 odontocetes, based on
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shipboard transect surveys conducted in Aug-Nov 2002 in the Hawaiian Exclusive
Economic Zone (EEZ).

Method

Three surveys were performed in each of the Kaulakahi (July 16, 17 and 20) and
Alenuihaha (July 24, 25, 26) channels for a total of six surveys. Survey protocol was
based on distance sampling methods, which is the standard accepted approach for
estimating abundance of free ranging animal populations (Buckland et al. 2001).

Surveys in both regions followed pre-determined tracklines constructed to optimize area
sampled within range limits of the aircraft (Figures 1 & 2). For the Kaulakahi Channel
surveys, tracklines ran mostly north-south and were spaced 7.5 km apart comprising a

1

total length of ca 556 km. For the Alenuihaha surveys, tracklines ran from northeast to
southwest and were spaced 15 km apart and comprised a total length of ca. 740 km.
Starting longitudes in both regions were randomly chosen per distance sampling
methodology (Buckland et al. 2001) so that the exact trackline configuration varied
slightly for each survey.

The survey aircraft for the first survey (July 16) was a single-engine Cessna 177RG
1

Cardinal . For the remaining five surveys a twin-engine Piper PA34 Seneca was used.
Both aircraft flew at a mean ground speed of 100 knots and an average altitude of 244m
(800 ft). Two experienced observers made sightings of all marine mammal species, one
on each side of the aircraft. Sightings were called to a data recorder who noted the
species sighted, number of individuals, presence or absence of a calf, angle to the
sighting (using hand-held Suunto clinometers), and any apparent reaction to the aircraft.
Additionally, GPS locations and altitude were automatically recorded onto a laptop
computer at 30-sec intervals, as well as manually whenever a sighting was made.
Environmental data (seastate, glare and visibility) were manually recorded at the start of
each transect leg and whenever conditions changed. The two data sources (manual and
computer) were later merged into a single data file. Species identifications were typically
made by orbiting an initial sighting until sufficient diagnostic features were discernible to
permit positive identification. When the initial sighting could not be recaptured upon
orbiting, the species was recorded as “unidentified.”

1

Due to PMRF Range Ops on July 16, 2006, flying in the Kaulakahi Channel region was
not permitted. We therefore surveyed an adjacent region off the central and southwest
coast of Kauai in order to avoid the warning area on that date.
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Figure 1. Survey effort for Kaulakahi Channel. GPS data (red lines) for surveys
performed on July 16,17 and 20. Tracklines were 7.5 km apart and extended
13 km past the 1000 fathom contour. Total transect length was ca. 556 km.
The tracklines to the south of Kauai were flown on July 16 only, when the
waters of Kaulakahi Channel were closed due to scheduled operations
of the Pacific Missile Range Facility (PMRF) at Barking Sands, Kauai.
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Figure 2. Survey effort for Alenuihaha Channel. GPS position data (red lines)
are shown for July 24-26 surveys. Tracklines were 15 km apart and
extended 13 km past the 1000 fathom limit. Total trackline distance for
each survey was approximately 740 km.

Results

Overview. The six surveys comprised a total of ca. 18 hrs and ca. 3300 km of linear
survey effort (Table 1). The number of sightings as well as the ability to identify species
was generally hampered by poor seastate conditions that prevailed on all but one of the
survey dates (July 20) (Table 1, Figure 3). Seastate is the primary factor affecting the
ability to detect marine mammals (Buckland et al. 2001).

Summary of sightings. Cetacean species were detected on five of the six surveys (Table
1), including four identified species (bottlenose dolphins, spotted dolphins, false killer
whales and Cuvier’s beaked whale), one unidentified beaked whale species (likely
Mesoplodon densirostris) and eight unidentified delphinid species (Table 2, Figures 4 &
5). All four of the identified species are among those typically seen in nearshore
Hawaiian waters (Mobley et al. 2000; Shallenberger 1981). No unusual behavior or
activity (e.g., stranded or dead animals) was observed during the six surveys.

Encounter rate comparison. One method of normalizing sightings for performing
comparisons is to calculate encounter rates (groups sighted/km surveyed) (Buckland et al.



2001). In the present series a total of 13 sightings were made across ca. 3,334 km of
survey effort which corresponds to an encounter rate of .0004 sightings/km. This rate is
identical with the encounter rate for all odontocetes combined observed during the 1993-
2003 survey series for inshore waters around the main Hawaiian Islands during the
months Jan-Apr (Mobley, unpublished data, Appendix A). Therefore, the densities of
marine mammal species reported here is identical with that normally seen for the
Hawaiian Islands, albeit at different times of the year.

Table 1. Summary of Survey Effort and Sightings

Region Date No. of Survey effort Mean Beaufort
sightings (hrs) seastate
Kaulakahi Channel July 16 0 1.25 4.38
July 17 2 3.96 4.06
July 20 3 3.08 1.47
Alenuihaha Channel  July 24 1 3.28 4.36
July 25 5 3.33 4.17
July 26 2 3.02 4.80
Total: 13 17.92
35%
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Figure 3. Summary of Beaufort Seastate Conditions. Beaufort seastate is one of the
main factors affecting the ability to detect marine mammals. Normally, the ability to
detect drops substantially beyond Beaufort 3. As shown, the majority of survey effort
occurred in Beaufort 5, whereas the greater number of sightings occurred in Beaufort 2.
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Table 2. Summary of Species Sightings by Region

Region / Species No. groups  No. individuals
Kaulakahi Channel:
Spotted dolphins (Stenella attenuata) 1 14
Unidentified delphinid species 4 21

Alenuihaha Channel:

Bottlenose dolphin (Tursiops truncatus) 1 1
False killer whales (Pseudorca crassidens) 1 4
Cuvier’s beaked whale (Ziphius cavirostris) 1 1
Unidentified beaked whale 1 1
Unidentified delphinid species 4 29
22.3
221
W Spotted Dolphin
A Unid Delphinid
21.9
21.7
21.5
160.2 160 159.8 159.6 159.4 159.2 159

Figure 4. Kaulakahi Channel sightings. A total of five sightings occurred in the
Kaulakahi Channel including one pod of spotted dolphins and four of unidentified
delphinid species. Inner and outer bathymetry lines refer to 100 and 1000 fathom
contours, respectively.
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Figure 5. Alenuihaha Channel sightings. A total of 8 sightings occurred in the
Alenuihaha Channel, including one pod of each of the following species: bottlenose
dolphin, false killer whale, Cuvier’s beaked whale and an unidentified beaked whale
species (likely Mesoplodon densirostris). Additionally four pods of unidentified
delphinids were sighted. Inner and outer bathymetry lines refer to the 100 and 1000
fathom contours, respectively.

Discussion

From the total of 13 sightings only four (31%) were positively identified to species. One
sighting in the Alenuihaha Channel was identified as a beaked whale (likely Blainville’s
beaked whale, M. densirostris) but was not resighted upon orbiting, thus obviating
positive species identification. The low rate of species identification was likely due to the
poor seastate conditions that prevailed on all but one of the six surveys (Table 1, Figure
3) thereby making it difficult to recapture the sighting when orbiting.

The sighting of a group of four false killer whales (Pseudorca crassidens) was significant

given recent concerns over the possible decline in their population around the Hawaiian
Islands, possibly due to fisheries interactions (Baird and Gorgone 2005). In the 1993-03
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aerial survey series, false killer whales were not seen after 1998 (Mobley, unpublished
data), so the current sighting is the first aerial sighting since that time, though shipboard
observations have been recorded (e.g., Barlow 2006).

Similarly, the sighting of a single Cuvier’s beaked whale (Ziphius cavirostris), also in the
Alenuihaha Channel, was significant given the fact that previous reports of adverse
reactions to mid-range sonar primarily involved this species (ICES, 2005). It was sighted
on 25July when RIMPAC activities were scheduled to occur in the channel, and was
sighted mid-channel in waters deeper than 1000 fathoms (Figure 5).

As noted, the encounter rate for sightings in the present survey series (.0004 sightings/km
surveyed) was identical to that recorded for odontocete species during the 1993-03 aerial
survey series for the months Jan-Apr (Mobley 2004). This suggests that densities in the
Kaulakahi and Alenuihaha Channels were no more or less than those normally seen
throughout Hawaiian waters, albeit at different times of the year. Barlow (2006)
commented on the low densities of odontocete species noted during 2002 shipboard
surveys of the Hawaiian Exclusive Economic Zone (EEZ), noting them to be lower than
most warm-temperate and tropical locations worldwide. He attributed this low density to
the low productivity of the subtropical gyre that affects Hawaiian waters.

In conclusion, these surveys provided no evidence of impact of RIMPAC activities on
resident populations of cetaceans in the Kaulakahi and Alenuihaha Channels. No
differences in cetacean densities were detected, and no unusual behavior or event (e.g.,
unusual aggregations or near strandings) was observed. This statement should not be
interpreted as evidence of no impact, merely that no such evidence was detected during
these 18 hrs of surveys.
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Appendix A

1993 - 2003 Hawaiian Islands Aerial
Survey Results

No. No.
Species Name pods indiv.
Humpback whale (Megaptera novaeangliae) 2352 3907
Spinner dolphin (Stenella longirostris) 52 1825
Spotted dolphin (Stenella attenuata) 31 1021
Short-finned pilot whale (Globicephala 73 769
macrorhynchus)
Melon-headed whale (Peponocephala 6 770
electra)
Bottlenosed dolphin (Tursiops truncatus) 54 492
False killer whale (Pseudorca crassidens) 18 293
Sperm whale (Physeter macrocephalus) 23 106
Rough-toothed dolphin (Steno bredanensis) 8 90
Blainville's beaked whale (Mesoplodon 9 32
densirostris)
Pygmy or dwarf sperm whale (Kogia spp.) 4 28
Striped dolphin (Stenella coeruleoalba) 1 20
Pygmy killer whale (Feresa attenuata) 2 16
Cuvier's beaked whale (Ziphius cavirostris) 7 13
Risso's dolphin (Grampus griseus) 1 8
Killer whale (Orcinus orca) 1 4
Fin whale (Balaenoptera physalus) 1 3
Unid. Dolphin 96 452
Unid. Stenella spp. 11 196
Unid. Whale 28 39
Unid. beaked whale 9 23
Unid. Cetacean 14 27

Totals: 2801 10134
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Appendix G
Overview of Airborne and
Underwater Acoustics
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Appendix G Overview of Airborne and Underwater Acoustics

APPENDIX G
OVERVIEW OF AIRBORNE AND
UNDERWATER ACOUSTICS

G.1 INTRODUCTION

This appendix provides additional information on the characteristics of in-air noise and
underwater sound. Sound transmission characteristics are different for sounds in air versus
sounds in water. Similarly, sound reception sensitivities vary for in-air sound and in-water
sound. Therefore, this appendix is divided into two major subsections: Airborne Noise
Characteristics and Underwater Noise Characteristics. A third subsection describes sound
transmission through the air-water interface. Underwater ambient sound is partially a result of
sound sources that occur outside of the Hawaii Range Complex (HRC). However, for the
purposes of this Environmental Impact Statement/Overseas Environmental Impact Statement
(EIS/OEIS), the region of influence for underwater noise is limited to airborne and underwater
sound sources that occur primarily within the HRC boundaries. Full citations for the literature
cited in this appendix are provided in Chapter 9.0 of the EIS/OEIS.

G.2 AIRBORNE NOISE CHARACTERISTICS

Primary sources of airborne noise in the HRC include aircraft and their weapons, naval gunfire,
aerial targets, and airborne ordnance (e.g., missiles). Throughout this section, the F-4 aircraft is
used to represent typical jet aircraft that operate in the HRC. For the purpose of noise
characterization, aerial targets and airborne ordnance are essentially small-scale aircraft.

Two distinct types of noise may result from aircraft operations. When an aircraft flies slower than
the speed of sound or subsonically, noise is produced by the aircraft’'s engine and by effects of
aircraft movement through air. When an aircraft flies faster than the speed of sound, a sharply
defined shock front is created, producing a distinct phenomenon called “overpressure.” Noise
produced by this physical phenomenon is termed “impulse noise.” Thunder claps, noise from
explosions, and sonic booms are examples of impulse noise. Airborne noise that originates in
higher altitudes is seldom heard on the ground. This is due to the upward bending of sound that
takes place in temperature inversions, where the surface temperature is warmer than the
temperature at the higher altitude of the sound source. The characteristics of subsonic and
supersonic noise are discussed below.

G.21 SUBSONIC NOISE

The physical characteristics of noise (or sound) include its intensity, frequency, and duration.
Sound is created by acoustic energy, which produces pressure waves that travel through a
medium, like air or water, and are sensed by the eardrum. This may be likened to ripples in
water that would be produced when a stone is dropped into it. As acoustic energy increases,
the intensity or height of these pressure waves increases, and the ear senses louder noise. The
ear is capable of responding to an enormous range of sound levels, from that of a soft whisper
to the roar of a rocket engine.

July 2007 Hawaii Range Complex Draft EIS/OEIS G-1
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Appendix G Overview of Airborne and Underwater Acoustics

Units of Measurement

The range of sound levels that humans are capable of hearing is very large. If the faintest
sound level we can recognize (threshold of hearing) is assigned a value of one, then the highest
level humans are capable of hearing (threshold of pain), measured on the same scale, would
have a value of 10 million. In order to make this large range of values more meaningful, a
logarithmic mathematical scale is used: the decibel [dB] scale. On this scale, the lowest level
audible to humans is 0 dB and the threshold of pain is approximately 140 dB. The reference
level for the decibel scale used to describe airborne sound is thus the threshold of hearing (for
young adults). In physical terms, this corresponds to a sound pressure of 20 micropascals
(uPa). Atmospheric pressure is about 100,000 pascals (Pa).

Noise Measurement (weighting)

The normal human ear can detect sounds that range in frequency from about 20 cycles per
second (Hz) to 15,000 Hz. However, all sounds throughout this range are not heard equally
well. Figure G-1 shows the in-air hearing threshold curves (audiograms) for humans and a
marine mammal species that can hear well in air as well as underwater. The human ear can be
seen to be most sensitive at 1 to 4 kilohertz (kHz), whereas the sensitive band for the elephant
seal extends upward to at least 10 kHz. However, at most frequencies the hearing threshold for
these animals listening in air is 20 to 50 dB higher (less sensitive) than that for the human.

100
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Figure G-1. Human and Marine Mammal In-Air Hearing Thresholds
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Sound level meters have been developed to measure sound fields and to show the sound level
as a number proportional to the overall sound pressure as measured on the logarithmic scale
described previously. This is called the sound pressure level. It is often useful to have this
meter provide a number that is directly related to the human sensation of loudness. Therefore,
some sound meters are calibrated to emphasize frequencies in the 1 to 4 kHz range and to de-
emphasize higher and especially lower frequencies to which humans are less sensitive. Sound
level measurements obtained with these instruments are termed “A-weighted” (expressed in
dBA). The A-weighting function is shown in Figure G-2. Itis closely related to the human
hearing characteristic shown previously in Figure G-1. Because other animals are sensitive to a
different range of frequencies, various other weighting protocols may be more appropriate when
their specific hearing characteristics are known. Alternative measurement procedures such as
C-weighting or flat-weighting (unweighted), which do not de-emphasize lower frequencies, may
be more appropriate for various animal species such as the baleen whale.
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Figure G-2. Noise Weighting Characteristics

A-Weighting — — — C-Weighting

Although sound is often measured with instruments that record instantaneous sound levels in
dB, the duration of a noise event and the number of times noise events occur are also important
considerations in assessing noise impacts. With these measurements, sound levels for
individual noise events and average sound levels, in decibels, over extended periods of hours,
days, months, or years can be calculated (e.g., the daily day-night average sound level [Lq,] in
dB).
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Appendix G Overview of Airborne and Underwater Acoustics

Sound Exposure Level (Single Noise Event)

The sound exposure level (SEL) measurement provides a means of describing a single, time
varying, noise event. It is useful for quantifying events such as an aircraft overflight, which
includes the approach when noise levels are increasing, the instant when the aircraft is directly
overhead with maximum noise level, and the period of time while the aircraft moves away with
decreasing noise levels. SEL is a measure of the physical energy of a noise event, taking into
account both intensity (loudness) and duration. SEL is based on the sounds received during the
period while the level is above a specified threshold that is at least 10 dB below the maximum
value measured during a noise event. SEL is usually determined on an A-weighted basis, and
is defined as the constant sound level that provides the same amount of acoustic exposure in
one second as the actual time-varying level for the exposure duration. It can also be expressed
as the 1-second averaged equivalent sound level (L¢q 1 sec).

Table G-1 provides a brief comparison of A-weighted, C-weighted, and flat SEL (F-SEL) values for
military aircraft operating at various altitudes and power settings. By definition, SEL values are
normalized to a reference time of one second and should not be confused with either the average
or maximum noise levels associated with a specific event. There is no general relationship
between the SEL value and the maximum decibel level measured during a noise event. By
definition, SEL values exceed the maximum decibel level where noise events have durations
greater than 1 second. For subsonic aircraft overflights, maximum noise levels are typically 5 to

7 dB below SEL values.

Table G-1. SEL Comparison for Select Department of Defense Aircraft (in dB)

P-3 F-4C F/A-18
Power Setting 2000 ESHP 100% RPM 88% RPM
Speed (knots) 180 300 400
Sound Exposure Level (SEL) at Ground Level

Altitude A-SEL C-SEL F-SEL A-SEL C-SEL F-SEL A-SEL C-SEL F-SEL
2,500 feet 83.5 88.4 88.4 106.7 110.6 110.4 91.3 95.3 95.2
2,000 feet 85.6 90.0 90.0 109.0 112.7 112.6 93.7 97.4 97.3
1,600 feet 87.7 91.6 91.6 111.3 114.8 114.6 96.0 99.4 99.4
1,000 feet 91.7 94.7 94.7 115.7 118.7 118.7 100.2 103.2 103.2
500 feet 97.2 99.2 99.3 122.3 124.1 124.3 105.9 108.5 108.5
315 feet 100.6 102.2 102.2 126.7 127.5 127.7 109.3 111.7 111.8
200 feet 103.9 105.1 105.2 130.9 130.6 130.9 112.5 114.8 114.9

ESHP - effective shaft horsepower
RPM — revolutions per minute
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Appendix G Overview of Airborne and Underwater Acoustics

Day-Night Average Sound Level

The day-night average sound level (Lg, or DNL) is the energy-averaged sound level measured
over a 24-hour period, with a 10 dB penalty assigned to noise events occurring between 10:00
p.m. and 7:00 a.m. Lg,Vvalues are obtained by summation and averaging of SEL values for a
given 24-hour period. Lg,is the preferred noise metric of the U.S. Department of Housing and
Urban Development, Federal Aviation Administration, U.S. Environmental Protection Agency,
and Department of Defense insofar as potential effects of airborne sound on humans are
concerned.

People are constantly exposed to noise. Most people are exposed to average sound levels of
50 to 55 L4y or higher for extended periods on a daily basis. Normal conversational speaking
produces received sound levels of approximately 60 dBA. Studies specifically conducted to
determine noise impacts on various human activities show that about 90 percent of the
population is not significantly bothered by outdoor average sound levels below 65 Ly, (Federal
Aviation Administration, 1985).

Lq4n considers noise levels of individual events that occur during a given period, the number of
events, and the times (day or night) at which events occur. Since noise is measured on a
logarithmic scale, louder noise events dominate the average. To illustrate this, consider a case
in which only one aircraft flyover occurs in daytime during a 24-hour period, and creates a
sound level of 100 dB for 30 seconds. During the remaining 23 hours, 59 minutes, and 30
seconds of the day, the ambient sound level is 50 dB. The calculated sound level for this 24-
hour period is 65.5 Lgn. To continue the example, assume that 10 such overflights occur during
daytime hours during the next 24-hour period, with the same 50 dB ambient sound level during
the remaining 23 hours and 55 minutes. The calculated sound level for this 24-hour period is
75.4 L4y Clearly, the averaging of noise over a given period does not suppress the louder
single events.

In calculating Ly, noise associated with aircraft operations is considered, and a 10 dB penalty is
added to operations that occur between 10:00 p.m. and 7:00 a.m.; this time period is considered
nighttime for the purposes of noise modeling. The 10 dB penalty is intended to compensate for
generally lower background noise levels and increased human annoyance associated with
noise events occurring between the hours of 10:00 p.m. and 7:00 a.m.

While Ly, does provide a single measure of overall noise, it does not provide specific information
on the number of noise events or specific individual sound levels that occur. For example, as
explained above, an Ly, of 65 dB could result from very few, but very loud events, or a large
number of quieter events. Although it does not represent the sound level heard at any one
particular time, it does represent total sound exposure. Scientific studies and social surveys
have found L4, to be the best measure to assess levels of human annoyance associated with all
types of environmental noise. Therefore, its use is endorsed by the scientific community and
governmental agencies (U.S. Environmental Protection Agency, 1974; Federal Interagency
Committee on Urban Noise, 1980; Federal Interagency Committee on Noise, 1992).
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Appendix G Overview of Airborne and Underwater Acoustics

Onset-Rate Adjusted Day-Night Average Sound Level

Aircraft operating at low altitude and in special use airspace generate noise levels different from
other community noise environments. Overflights can be sporadic, which differs from most
community environments where noise tends to be continuous or patterned.

Military overflight events also differ from typical community noise events because of the low
altitude and high airspeed characteristics of military aircraft. These characteristics can result in
a rate of increase in sound level (onset rate) of up to 30 dB per second. To account for the
random and often sporadic nature of military flight activities, computer programs calculate noise
levels created by these activities based on a monthly, rather than a daily, period. The Ly, metric
is adjusted to account for the surprise, or startle effect, of the onset rate of aircraft noise on
humans. Onset rates above 30 dB per second require an 11 dB penalty because they may
cause a startle associated with the rapid noise increase. Onset rates from 15 to 30 dB per
second require an adjustment of 0 to 11 dB. Onset rates below 15 dB per second require no
adjustment because no startle is likely. The adjusted Lqnis designated as onset-rate adjusted
monthly day-night average sound level (Lgnmr)-

G.2.2 SUPERSONIC NOISE

A sonic boom is the noise a person, animal, or structure on the earth’s surface receives when
an aircraft or other type of air vehicle flies overhead faster than the speed of sound (or
supersonic). The speed of sound is referred to as Mach 1. This term, instead of a specific
velocity, is used because the speed at which sound travels varies for different temperatures and
pressures. For example, the speed of sound in air at standard atmospheric conditions at sea
level is about 772 statute miles per hour, or 1,132 feet (ft) per second. However, at an altitude
of 25,000 feet (ft), with its associated lower temperature and pressure, the speed of sound is
reduced to 1,042 ft per second (approximately 710 miles per hour). Thus, regardless of the
absolute speed of the aircraft, when it reaches the speed of sound in the environment in which it
is flying, its speed is Mach 1.

Air reacts like a fluid to supersonic objects. When an aircraft exceeds Mach 1, air molecules are
pushed aside with great force, forming a shock front much like a boat creates a bow wave. All
aircraft generate two shock fronts. One is immediately in front of the aircraft; the other is
immediately behind it. These shock fronts “push” a sharply defined surge in air pressure in front
of them. When the shock fronts reach the ground, the result is a sonic boom. Actually, a sonic
boom involves two very closely spaced impulses, one associated with each shock front. Most
people on the ground cannot distinguish between the two and they are usually heard as a single
sonic boom. However, the paired sonic booms created by vehicles the size and mass of the
space shuttles are very distinguishable, and two distinct booms are easily heard.

Sonic booms differ from most other sounds because: (1) they are impulsive; (2) there is no
warning of their impending occurrence; and (3) the peak levels of a sonic boom are higher than
those for most other types of outdoor noise. Although air vehicles exceeding Mach 1 always
create a sonic boom, not all sonic booms are heard on the ground. As altitude increases, air
temperature normally decreases and these layers of temperature change cause the shock front
to be turned upward as it travels toward the ground. Depending on the altitude of the aircraft
and the Mach number, the shock fronts of many sonic booms are bent upward sufficiently that
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