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Appendix D Hawaii Range Complex Training

Baseline Training Events
A Duration Total
U A B (Hours) Training Events
LFX

Makua Military

Reservation,
322 Pohakuloa Ops 1-24 3

Training Area

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 used for HAO/NEO.

HAO/NEO training events, 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 events use trucks, helicopters, LCAC, LCU, and/or CRRC 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.

Baseline Training Events

o . Duration Total
Humanitarian NTA A L2 (Days) Training Events
Assistance
Operation/Non- ,
combatant Evacuation Niihau, MCBH, MCTAB,
Operation (HAO/NEOQ) 6.2.1 Kahgku Tramlng Area, Ops 4 1
- Pacific Missile Range
Facility (Main Base)

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 events
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.).
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The HA/DR training event lasts for approximately 10 days. Future HA/DR training events 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 training event, 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 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 training event takes place near an existing training trail. The access road to the
site would be graded before the event, 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.

Baseline Training Events

o . Duration Total
Humanitarian LA gl SEHTE (Days) Training Events
Assistance/Disaster
Relief HA/DR c c huk
623 M BH,M 'TAB, Kahuku Ops 10 1
Training Area

Table D-2 includes the current and future RDT&E activities conducted within the HRC.
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Table D-2. Baseline and Planned RDT&E Activities

Mission Area

Activity

Activity Description

Pacific Missile
Range Facility

Anti-Air Warfare RDT&E

Testing and training on Aegis-capable ships after
refurbishment or overhaul.

Anti-Submarine Warfare

Sensor, fire control, and weapon testing.

Combat System Ship Qualification Trial

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

Electronic Combat/Electronic Warfare
(EC/EW)

Tests designed to assess how well EC/EW training and
RDT&E activities are performed.

Use of high-frequency radio signals and the evaluation of their

(PMRF) | High Frequency effectiveness.
Aerial targets launched from PMRF, mobile sea-based
Missile Defense platforms, or military cargo aircraft. A ballistic missile target
vehicle is launched from PMRF and intercepted by a ship- or
land-launched missile.
Joint Task Force Wide Area Relay Demonst_ratic_)n of advanced_ Co_mmar_1d, Contrc_)l and_
Network Communications technologies in a highly mobile, wireless,
wide-area relay network in support of tactical forces.
Shipboard Electronic Systems Evaluatg ship_, shore, and aircraft systems that emit or detect
Evaluation Facility (SESEF) Quick Look elegtronlc emissions. These systems mc]udg those used for
Tests radio communications, data transfer, navigation, radar, and
Naval identification of friend and foe.

Undersea - - - -
Warfare Pro_wde accuracy checks of ship and submarine sonar, both in
Center SESEF System Performance Tests active and passive modes, and to evaluate the accuracy of a

Ranges ship’s radar.

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.

Future RDT&E]
Activities

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.

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.

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.
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Table D-2. Baseline and Planned RDT&E Activities (Continued)

Mission Area

Activity

Activity Description

Future RDT&E

Test Hypersonic Vehicles

Development of air-breathing hypersonic vehicles that are
capable of maximum sustainable cruising speeds in excess of

Activities Mach 4, as potential ordnance delivery systems.
Offshore . Provide submarine training in areas where the ocean depth is
Enhancements Portable Undersea Tracking Range between 300 ft and 12,000 ft and at least 3 nm from land.
Upgraded with ground relay stations to cover training
Large Area Tracking Range Upgrade |throughout much of the HRC. Proposed ground relay stations
would be modifications to existing facilities.
Enhanced Electronic Warfare Training Capablllty for EW training v_vould be en_r_]anced to include sites
on other islands (e.g., Maui and Hawaii).
Expanded Training Capability for Prow_d'e dedl_cated equipment _to_ enab_le l\_/Ild-Pglelc aqd
. R transiting strike groups to participate in either live or virtual
Transient Air Wings L
activities.
Underwater training area would be approximately 2 mi off the
PMRF Kingfisher Underwater Training Area  |southeast coast of Niihau at a depth of between 300 and 400
Enhancements ft.

FORCEnNet Antenna

Effort to integrate military personnel, sensors, networks,
command and control, platforms, and weapons into a fully
netted, combat force. Existing building or a portable trailer.

Enhanced Auto ID System and Force
Protection Capability

AIS equipment installed on each island so each ship would
have sensor connectivity and communication connections.

Construct Range Operations Control
Building

Build a new, almost 90,000 sqg-ft range operations building to
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
Enhancements

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.

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.

Future RDT&E
Activities

Directed Energy

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

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.
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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 Major 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 Major Exercise,
individual training events occur in open ocean, offshore, and onshore areas. Table D-3 shows
the matrix of training events 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 training events 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 training associated with Major Exercises
would be chosen from the appropriate matrix of training events, in Table D-5.

Under Alternatives 2 and 3, up to three Strike Groups would conduct training events
simultaneously in the HRC. The Strike Groups would not be homeported 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 event. Proposed training would be similar to current training events for the RIMPAC
and USWEX Exercises. Also included in the training would be FCLP events conducted at the
following airfields: Marine Corps Base Hawaii and PMRF. The events associated with Multiple
Strike Group training would be chosen from the appropriate matrix of training events listed in
Table D-6.
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Table D-3. Rim of the Pacific 06 Exercise Matrix

Training Events

Appendix D Hawaii Range Complex Training

MIW
AAW ASUW / ASW MCM ASUW 4 4
o g S|g
— = = > o w |2 _
Ex > > > > w < S n
8 gl 3| 3| 8] 3 s| 8| 2| €|.g| 8] @ £l 2| 3| o| £l5s| & 2
S a g |<B3[«<83|e3 |23 z = = = &2 5 E x = = o T Jleg 2| g
Service Location Island Z3 S < |ovs [«= 2 < S |v=s 2 = 7] Z S| 63 [©] 2] =] T T & o 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 Air Operations GUNEX Gunnery Exercise SINKEX Sinking 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
A-S MISSILEX Air-to-Surface Missile Exercise (formerly ASMEX) Non-Combatant Evacuation Operation S-S MISSILEX Surface-to-Surface Missile (formerly SSMEX)
ASUWZ/ASW3 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:

L 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
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Table D-4. Example Undersea Warfare Exercise Matrix

Training Events

MIW
>< AAW/ACM ASUW / ASW MCM ASUW g 2 >
o
w = <
ER = > > n} o x w | € _
= > w o |s %] D
£S gl 213 3|3 5| €| £| 8|, 8| & £l | 5| o| 2l5=| &| 2
Ta <3 1|<83|03 |02 | 3 z| 2| 2| 2|1&2)| 3| 2 x| 2| £ & a| 2|s8| 8|
Service Location Island Z3 S < |vsS |<= 2|« S |v=s 2 = [z < S| 63 [S] @D =] T T & a 3 |a 2 ] o
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 training events occur USWEX training events
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 Air 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) HAOINEO Humanitarian Assistance Operation/ SPECWAROPS Special Warfare Operations
A-S MISSILEX Air-to-Surface Missile Exercise (formerly ASMEX) Non-Combatant Evacuation Operation S-S MISSILEX Surface-to-Surface Missile (formerly SSMEX)
ASUWZ/ASW? 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:
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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Table D-5. Proposed Future RIMPAC Exercise Matrix

Training Events

MIW
AAW ASUW / ASW MCM ASUW 2 .
5 g AE
— = > > o w = -
e ] I In] In] > u < o s 1% 5
5o g = = [ g 5 g Bl é = x 5l ol =l5=| 5| =
Ta 2|<B31|<833|e3 |28 | | = 2| 2|1z2| 35| 2| x| € ol =2 2(83| 28| gy
Service Location Island Z3 S |62 2222 |62 2 3 = S| 53 o [ =] B E & a 5|53 3 5| Q
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 Air Operations FCLP Field Carrier Landing Practice SINKEX Sinking 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
A-S MISSILEX Air-to-Surface Missile Exercise (formerly ASMEX) HAO/NEO Humanitarian Assistance Operation/Non-Combatant Evacuation Operation S-S MISSILEX Surface-to-Surface Missile (formerly SSMEX)
ASUW?/ASW? 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
Miwe 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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Table D-6. Proposed Multiple Carrier Strike Group Matrix
Training Events

MIW
AAW ASUW / ASW MCM ASUW 4 4
2 o 51z
— = >3 > o w | = -
= > > > > w < o |8 %]
zS gl 8 8| 8|3 Egigﬁéﬁ | =| 3| of| £l52| 5| £
2 a g |<B <B8[wB [0 = s = 2 2] ES = =< S ] = 2123 @ 2|9
Service Location Island 22| 8] Z|o2 <s=[L2 |62 2 3| = S éé @ % S £| £| | & Slaig| 3| 8|2
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 Air 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) HAOINEO Humanitarian Assistance Operation/ SPECWAROPS Special Warfare 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/ASW3 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
Miw# 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

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) (10.6 nm)

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

(RIM-116) (162 Ib) (9 ft3in) (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) (13.51in) (33 nm)

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

(RIM-66C) (1,350 Ib) (24 ft 7 in) (13.51in) (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) (13.51in) (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) (13.51in) (107.1 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) (23 ft) (15in) (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 b pounds

in inches m meters

kg kilograms mm millimeters

km kilometers nm nautical miles
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Appendix E Weapon Systems

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) (13.5in) (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) (13.5in) (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

E-2 Hawaii Range Complex Final EIS/OEIS
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Appendix E Weapon Systems

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
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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
May 2008 Hawaii Range Complex Final EIS/OEIS E-7



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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Table E-7. Representative Proposed Target Systems

Type Name Propellant Type
Ballistic Missile
New Advanced Hypersonic Weapon 1st stage Solid
New Advanced Hypersonic Weapon 2nd stage 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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Table E-9. Target Support/Preparation and Launch Control Facilities Requirements

Iltem/Facility Type

Requirements

Missile Assembly—Need missile assembly building
on Island or Build-up at Another Location (Specify if
Known), Ship by Aircraft or Barge to Island, or
Other Logistics Based on Distance, Weight,
Airfield, etc.

No new missile assembly building needed. Build up at
Pacific Missile Range Facility (PMRF). Transport by
aircraft or barge to island. May have an environmental
shelter (stool) and/or clamshell (rail) at the launch site. .

Vertical Target Missile Service Tower Needed,
Dimensions

None required.

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. Consider 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
Personnel, Fuels, or Ordnance

Consider HERO (ordnance electronic triggering
mechanisms potentially set off as a result of
electromagnetic radiation).

View of Launch Pad Needed from Control
Van/Building

Desired.

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. Do not 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

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

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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