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Dear Dr. Gisiner: 


Enclosed is the National Marine Fisheries Service's (NMFS') programmatic biological and 

conference opinions (Opinions) on the effects of the U.S. Navy's proposed training exercises and 

research, development, testing and evaluation (RDT &E) activities in the Gulfof Mexico Range 

Complex and NMFS' proposed promulgation ofregulations authorizing the take ofmarine 

mammals incidental to those activities from November 2010 to November, 2015. These 

Opinions were prepared pursuant to sections 7(a)(2) and 7(a)(4) of the Endangered Species Act 

of 1973, as amended (16 U.S.c. 1531 et seq.; ESA). 


We analyzed the potential for U.S. Navy activities to affect endangered sperm whales, 

endangered green, kemp's ridley and leatherback sea turtles, threatened and proposed 

endangered loggerhead sea turtles, endangered smalltooth sawfish, largetooth sawfish and 

threatened gulf sturgeon. Based on the analyses contained within we conclude that this action is 

not likely to jeopardize the continued existence of currently listed threatened and endangered 

species as well as proposed endangered species under NMFS' jurisdiction. Critical habitat 

designated for these species will not be affected by the proposed actions, and therefore, will not 

be destroyed or adversely modified. 


These Opinions do not exempt the "take" of any listed or proposed endangered or threatened 

species. The proposed actions are not anticipated to incidentally "take" currently listed or 

proposed sea turtles species, therefore, no sea turtle takes are exempted from the prohibitions 

contained in section 9 of the ESA. The "take" of sperm whales, while anticipated to occur 

incidental to the proposed actions is not currently exempted from the prohibitions contained in 

the Marine Mammal Protection Act of 1972, as amended. Any biological opinions resulting 

from section 7 consultation on any Letters of Authorization that NMFS decides to issue to the 

U.S. Navy would include an incidental take statement for sperm whales. 

This concludes formal consultation and conference on the proposed training and RDT &E 
activities conducted within the GOMEX Range Complex. Normally, reinitiation of formal 
consultation on the proposed activities would be required where the U.S. Navy and NMFS 
retains discretionary involvement or control over the action and if: (1) the amount or extent of 
incidental take is exceeded; (2) new information reveals effects of the agency action that may 
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affect listed species or critical habitat in a manner or to an extent not considered in this opinion; 
(3) the agency action is subsequently modified in a manner that causes an effect to the listed 
species or critical habitat not considered in this opinion; or (4) a new species is listed or critical 
habitat designated that may be affected by the action. In instances where the amount or extent of 
incidental take is exceeded, Action Agencies are normally required to reinitiate section 7 
consultation immediately. However, because the biological opinion did not exempt the "take" of 
any endangered or threatened species, any "take" that might result from the proposed training 
activities will be considered in subsequent biological opinions that accompany any Letters of 
Authorization NMFS issues on the proposed training activities. 

The U.S. Navy in conjunction with NMFS' Permits, Education, and Conservation Division may 
ask NMFS' Endangered Species Division to confirm the conference opinion as a biological 
opinion issued through formal consultation if the Northwest Atlantic distinct population segment 
(DPS) ofloggerhead sea turtles is listed. The request must be in writing. IfNMFS' Endangered 
Species Division reviews the proposed action and finds that there have been no significant 
changes in the action as planned or in the information used during the conference, NMFS' 
Endangered Species Division will confirm the conference opinion as the biological opinion for 
GOMEX activities and no further section 7 consultation will be necessary. After any final listing 
of the Northwest Atlantic DPS of loggerhead sea turtles and any subsequent adoption of this 
Conference Opinion, the U.S. Navy and NMFS' Permits, Education, and Conservation Division 
shall reinitiate consultation per the reinitiation criteria listed above for formal consultation. 

If you have questions regarding the Opinions, please contact me or Therese Conant, Acting Chief 
of our Endangered Species Division at (301) 713-1401. 

Sincerely, 

..-~~w 
~ James H. Lecky 

Director, 
Office ofProtected Resources 

Enclosure 
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APPENDIX D  
CURRENT TRAINING OPERATIONS WITHIN 

THE GOMEX RANGE COMPLEX 
This Appendix describes the training and research, development, test, and evaluation (RDT&E) events 
conducted in the Gulf of Mexico (GOMEX) Range Complex in detail.  The training event descriptions 
include both unit level and major range events.  A data strip table is provided for each individual training 
event, as follows: 

 Event or operation title 

 Participating platforms 

 System or ordnance utilized 

 Typical event duration 

 Number of events currently1

 

 conducted on an annual basis in the range complex 

Ordnance used during training is defined in this appendix as either: 

• High Explosive (HE) – explosive ordnance;  

• Non-explosive, practice munition (NEPM) – Non-explosive practice munitions may contain 
spotting charges or signal cartridges for impact locating purposes; or 

• Wholly inert – no explosive, propellant, or pyrotechnic component 

                                                
1 One exception is the NSA Panama City Demolition Pond, where due to space issues in the main document, 
detailed information for Alternative 1 and Alternative 2 is also provided in this Appendix D. 
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MINE COUNTERMEASURES EXERCISE 
MINE WARFARE 

Acoustic, mechanical, electronic, and optical methods of mine hunting and minesweeping exercises are 
included in this category.     
 

Operation Platform System/ Ordnance Event 
Duration 

Number of 
Sorties/Events 

Mine 
Countermeasures 

(MCM) 

Mine 
Countermeasures 

– Airborne 
(AMCM) 

MH-53 
MK-103 mechanical 
sweep MD54 NEW 2

(.00514 lb/shot) 
 1.5 hours 20 sorties 

Mine 
Countermeasures 

– Surface 
(SMCMEX) 

MCM 

AN/SLQ-38 
Mechanical Sweep 

MD54 NEW  
(.00514 lb/shot) 

1.5 hours 24 sorties 

 

Airborne Mine Countermeasures 
Helicopters tow surface sleds and submerged equipment through simulated threat minefields with the goal 
of clearing a safe channel through the minefield for the passage of friendly ships.   
 

 MH-53E Helicopter  
AMCM Platforms 

 

MK-103 Mechanical Minesweeping System.  This system is streamed, towed, and recovered by an 
MH-53 helicopter.  The mechanical minesweeping gear is designed to counter moored mines.  The gear 
consists of a tow wire, sweep wires (with explosive cutters activated by a charge similar to a shotgun 
shell), floats, a depressor, otters, and float pendants. 

AMCM Sweeping Systems 

 

The use of training minefields, constructed of moored or bottom mines, and of instrumented mines that 
can record effective minesweeping, enhances feedback to equipment operators and overall quality of 
training attained. 

AMCM Training Minefields 

 

The helicopter may be configured with the MK-103 Mechanical Minesweeping System designed to 
sweep or locate mines for later neutralization. 

MH-53E Helicopter with Minesweeping and Mine Hunting Gear 

 
Basic Phase (Unit Level Training) Scenario 
One helicopter configured for the mine countermeasures mission to be conducted flies from a shore 
location or a surface ship, such as an amphibious assault ship (LHA), to the selected mine threat area. 
 
The helicopter flies within 50 to 75 feet of the water while towing the appropriate system for the tactical 
situation.  Systems are towed on the surface or down to a depth of 150 feet or less for training and at 
speeds between 8 and 25 kts depending on the system being used.  The typical duration is 1.5 hours. 
 

                                                
2 NEW: Net Explosive Weight 
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The use of training minefields of moored or bottom mines enhances feedback to equipment operators and 
quality of training attained. 
 
Integrated and Sustainment Phase Training Scenarios 
Procedures typically do not differ from the Basic Phase Scenario, but the operation is part of the larger 
major range event where the process will be coordinated with other events and controlled through a Strike 
Group Commander. 
 
Training Considerations 
The purpose of training is for helicopter crews to practice deployment, employment, and retrieval of the 
systems.  All systems are recovered upon completion of training. 
 
Mine Countermeasures Exercise - Surface 
Mine countermeasure surface ships use mechanical, magnetic, and acoustic devices to hunt for and sweep 
moored and bottom mines from waterways to create safe navigation passages for other ships.   
 

 
MCM and Mine Hunter Coastal Ships with Mine Hunting and Minesweeping Gear 

MCM and Mine Hunter Coastal (MHC) surface ships mine hunting and minesweeping systems, include: 
• AN/SLQ-38 Standard Mechanical Minesweep.  This system is used to sweep moored mines by 

cutting the mine mooring cable with cutters attached to a diverted sweep wire.  When streamed 
with 300-fathom long wires at a maximum speed of about eight kts, the sweep depth will be from 
5 to 40 fathoms.  The swept path for a double sweep will be about 500 yards wide or 250 yards 
wide for a single sweep 

 
Basic Phase (Unit Level Training) Scenario 
MCM and MHC surface ships have both mine hunting and minesweeping capabilities typically used at 
speeds of five kts and less in the area where mines may have been laid. 
 
Minesweeping may be conducted in an area suspected of containing mines without first conducting mine 
hunting by sonar.  Minesweeping is done with conventional cable cutting systems (AN/SLQ-38) for 
moored mines and with magnetic and acoustic systems for bottom mines.  Once the cable of a moored 
mine is cut, it will float to the surface where it will be neutralized in the mine neutralization phase.  This 
event may last about 15 hours. 
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MINE NEUTRALIZATION 
Most, but not all exercises considered in the mine neutralization category are those that employ 
explosives for neutralization of the mine itself. 
 

Operation Platform System/ 
Ordnance 

Event 
Duration 

Number of 
Events 

Mine 
Neutralization 

Mine 
Neutralization –

Surface – 
Remotely 

Operated Vehicle 
(ROV) 

MCM 

AN/SLQ-48 
(MP1) 

MD54 NEW  
(.00514 lb/shot) 

3-6 hours 28 events 

MCM 
AN/SLQ-48 

(MP2) 
(60 lb charges) 

3-6 hours  16 events 

MCM 
AN/SLQ-48 

(MP3) 
(60 lb charges) 

3-6 hours  16 events 

Mine 
Neutralization 

Explosive 
Ordnance 
Disposal 
(EOD) 

5 lb charges 
10 lb charges 
20 lb charges 

6-8 hours 

27 events  
(5 lb charges) 

34 events  
(10 lb charges) 

4 events  
(20 lb charges) 

 
Mine Neutralization - Surface - Remotely Operated Vehicle 
 
Mine countermeasures and mine hunting ships use remotely operated vehicles to locate threat moored or 
bottom mines and then neutralize the mine to create safe channels for friendly shipping.  Charges range in 
size from .00514 lb/shot to 60 lbs/shot. 
 

The mine neutralization vehicle (MNV) weighs 2,700 pounds and is tethered to the ship through a 
3,500-foot neutrally buoyant umbilical cable.  Electrical power and guidance commands are passed to the 
vehicle, and real time data from the TV and high-resolution sonar are sent to the operator on the ship.  It 
is not well suited for the neutralization of shallow water mines. 

MCM and MHC Class Ships with Mine Neutralization Vehicle (AN/SLQ-48) 

 
Basic Phase (Unit Level Training) Scenario 
MCM and MHC class ships approach the suspected threat mine area at slow speed and locate the threat 
mines through mine hunting with their onboard sonar.  Once the mine locations have been identified, the 
ship stands off at a safe distance to lower the SLQ-48 into the water.  A remote-controlled, tethered, 
submersible vehicle, the SLQ-48, is guided to the mine by the shipboard operator who receives 
information from the SLQ-48's TV and high-resolution sonar.  Once the vehicle reaches the threat mine, it 
places an explosive charge on bottom mines or uses an explosive charge to cut the cable of moored mines, 
which are neutralized by other means when they reach the surface. 
 
Threat mine shapes located within a training range facility are required for effective training, which lasts 
from three to six hours. 
 
Training Considerations 
In most cases, these exercises are not conducted separately from the mine hunting phase of the operation. 



Gulf of Mexico Range Complex Final EIS/OEIS  Appendix D – Current Training Operations 
within the GOMEX Range Complex 

 
 D-5 December 2010  
 

 

Mine Neutralization-Explosive Ordnance Disposal 
 
Explosive ordnance disposal (EOD) personnel use special equipment to evaluate threat mines, then small 
explosive charges to destroy the mine to create a safe channel for friendly shipping.  The charges vary in 
size from 5 lbs to 20 lbs. 
 
 

 
EOD Personnel with Mine Neutralization Charges 

Basic Phase (Unit Level Training) Scenario 
EOD personnel detect, identify, evaluate, and neutralize mines.  The EOD mission is typically to locate 
and neutralize mines after they are initially located by another source, such as an MCM or MHC class 
ship or an MH-53 or MH-60 helicopter. 
 
Once the mine shapes are located, EOD divers are deployed from a ship via Combat Rubber Raiding 
Craft (CRRC) to further evaluate and “neutralize” the mine.  The neutralization of mines in the water is 
normally done with an explosive device and may involve detonation of one or two explosive charges from 
10 to 20 pounds, and at times as much as 60 pounds, of TNT equivalent.  The initiation of the charge is 
positively controlled by EOD personnel. 
 
Mine training shapes or other exercise support equipment and a range area that will support the use of HE 
ordnance is required for a 6 - 8-hour window.  These operations are normally conducted during daylight 
hours for safety reasons. 
 
Training Considerations 
In most cases, these exercises are not conducted separately from the mine hunting phase of the operation. 
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BOMBING EXERCISE 
SURFACE WARFARE 

Strike fighter and maritime patrol aircraft deliver bombs against surface maritime targets, day or night, 
with the goal of destroying or disabling enemy ships or boats. 
 

Operation Platform System / Ordnance Event 
Duration Number of Events 

Bombing 
Exercise 

(BOMBEX)  
Air-to-
Surface 

F/A-18 during 
major exercises 

MK-82/GBU-30/38 (500 lb HE bomb)3 1 hour  5 events (20 bombs) 

MK-83/GBU-32 (1,000 lb HE bomb) 2 1 hour 4 events (16 bombs) 

MK-82(I), BDU-45 (500 lb NEPM) 2 1 hour 6 events (24 bombs) 

MK-76 (I) (25 lb NEPM)4 1 hour  14 events  
(140 bombs) 

MK-83 (I) (1,000 lb NEPM) 2 1 hour 0 

F/A-18 with 
Laser Targeting: 
Nighthawk / AT-
FLIR Pod (AAS-
38A/B & ASQ-

228) 

MK-82 (500 lb HE bomb) 2 1 hour 2 events (8 bombs) 

MK-83 (1,000 lb HE bomb) 2 1 hour 2 events (8 bombs) 

MK-82(I), BDU-45 (500 lb NEPM) 2 1 hour 4 events (16 bombs) 

MK-83(I) (1,000 lb NEPM) 2 1 hour 0 

F/A-18 (VFA-
204 unit level 

training) 

MK-82 (500 lb HE bomb) 2 1 hour 0 

MK-83 (1,000 lb HE bomb) 2 1 hour 0 

MK-84/GBU-31 (2,000 lb HE bomb)5 1 hour  0 

MK-82(I), BDU-45 (500 lb NEPM) 2 1 hour 0 

MK-83(I) (1,000 lb NEPM) 2 1 hour 0 

MK-84(I) (2,000 lb NEPM) 4 1 hour 0 
 

 
F/A-18C/E/F with Unguided or Precision-guided Munitions 

Unguided munitions:  MK-76 and BDU-45 (NEPM training bombs); MK-80 series (NEPM or HE). 
 
Basic Phase (Unit Level Training) Scenario 
A flight of two aircraft will approach the target from an altitude of between 15,000 feet to less than 
3,000 feet and, when on an established range, will adhere to designated ingress and egress routes.  Typical 
bomb release altitude is below 3,000 feet and within a range of 1,000 yards for unguided munitions, and 
above 15,000 feet and in excess of 10 nm for precision-guided munitions.  Exercises at night are normally 
done with captive carry (no drop) weapons because of safety considerations.  Laser designators from 
participating aircraft, support aircraft, or ground support personnel are used to illuminate certified targets 
for use with lasers when using laser guided weapons.  The exercise lasts about 1 hour. 
 
Integrated and Sustainment Phase Training Scenarios 
Typically involves an at-sea simulated strike scenario with a flight of four or more aircraft, with or 
without a designated opposition force (OPFOR). 

                                                
3 Event = a flight of 2 F/A-18s, each dropping two bombs  
4 Event = a flight of 2 F/A-18s, each dropping 5five bombs 
5 Event = a flight of 1 F/A-18, dropping one bomb 
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Training Considerations 
Strike fighter pilots can fulfill this training requirement against either a land or water target.  Training 
rarely involves dropping HE ordnance in the open ocean. 
 
Unguided munitions:  Usually conducted at land ranges with NEPM or HE ordnance, or water ranges with 
grounded ship hulks available for targets.  MK-76 and BDU-45 NEPM bombs are the most common 
weapon allocation. 
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GUNNERY EXERCISE (AIR-TO-SURFACE) (GUNEX (A-S)) 
Strike fighter aircraft and helicopter crews, including embarked NSW personnel use guns to attack 
surface maritime targets, day or night, with the goal of destroying or disabling enemy ships, boats, or 
floating or near-surface mines.   
 

Operation Platform System / Ordnance Event 
Duration 

Number of 
Events 

GUNEX (A-S) F/A-18 20 mm cannon (NEPM) 1 hour None 
 
 

 
F/A-18C/E/F with Vulcan M61A1/A2 20 mm Cannon  

Basic Phase (Unit Level Training) Scenario 
A flight of two aircraft will begin its descent to the target from an altitude of about 3,000 ft while still 
several miles away.  Within a distance of 4,000 ft from the target, each aircraft will fire a burst of about 
30 rounds before reaching an altitude of 1,000 ft, then break off and reposition for another strafing run 
until each aircraft expends its exercise ordnance allowance of about 250 rounds. 
 
Integrated and Sustainment Phase Training Scenarios 
Typically do not differ from the Basic Phase Scenario. 
 
Training Considerations 
Strike fighter pilots can fulfill this training requirement against either land (most often) or water targets, 
such as grounded ship hulks at water ranges or at specially prepared floating ship hulks during the 
occasional Sinking Exercise (SINKEX).  F/A-18s will only rarely strafe into the ocean. 
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GUNNERY EXERCISE (SURFACE-TO-SURFACE)-SHIP 

Ship gun crews engage surface targets at sea with their main battery 5-inch and 76 mm guns as well as 
smaller surface targets with 25 mm, .50 cal, or 7.62 mm machine guns with the goal of disabling or 
destroying the threat ship. 
 

Operation Platform System/ 
Ordnance 

Event 
Duration Number of Events 

GUNEX  
(Surface to 

Surface)  
(Ship)6

CG, DDG, 
FFG

 

7

 
 

5-inch gun 3 hours 8 events (400 NEPM rounds) 
76 mm gun 3 hours 8 events (40 rounds) 

Close-in Weapon 
System (CIWS) 3 hours 8 events (6,400 rounds)  

BLK 1B mounts only 
Crew Served 

Weapon (CSW) 
.50 cal machine 

gun 

3 hours 8 events (2,400 rounds) 

25 mm machine 
gun 3 hours 8 events (1,600 rounds) 

 

There are three types of main battery shipboard guns currently in use: 5-inch/54 (CG and DDG), 
5-inch/62 (DDG-81 and newer), and 76 mm (FFG).  Both 5-inch guns use the same types of 5-inch 
projectiles for training exercises.  The difference between the 5-inch guns is the longer range of the 
5-inch/62 because of the larger powder propulsion charge. 

CG and DDG with 5-inch and FFG with 76 mm Guns 

 
Basic Phase (Unit Level Training) Scenario 
A slow (5 kts) or high (30 kts) speed simulated enemy ship or boat approaches the CG/DDG/FFG from 
about 10 nm, is detected by the ship’s radar and determined to be hostile.  The target is tracked by radar, 
and when it is within 5 - 9 nm, it is engaged by approximately 60 rounds of 5-inch or 76 mm, fired with 
an offset so as not to actually hit the targets over a duration of about 3 hours.  NEPM training rounds may 
be used.  NEPM rounds will sink to the bottom of the ocean. 
 
The main battery guns have a requirement to attack high-speed, maneuvering, towed or remotely 
controlled surface targets such as the QST-35 Seaborne Powered Target (SEPTAR), High Speed 
Maneuverable Surface Target (HSMST), or a remote controlled Jet Ski. 
 
Integrated and Sustainment Phase Training Scenarios 
These two scenarios will be similar to each other and the Basic Phase Scenario, but will have more 
“friendly” ships (three to five) participating.  Additional ships will increase the number of rounds fired 
proportionally. 
 

                                                
6 CG: Cruiser; DDG: Guided Missile Destroyer; FFG Guided Missile Frigate; all rounds are NEPM. 
7 Targets: 1 target used per event.  Target towed to range by ship by a range support group like VC-6.  Targets 
include: High Speed Maneuvering Surface Target (HSMST), trimaran or radar reflective surface balloon (Killer 
Tomato), Floating at-sea target (FAST), 55 gal drum or balloon (weather, Mylar or target).  Target varies depending 
on training event. 
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GUNNERY EXERCISE (SURFACE-TO-SURFACE)-BOAT 

 
A Navy small boat uses a machine gun or other small ordnance to attack and disable or destroy a surface 
target that simulates another ship, boat, floating mine, or near shore land targets. 
 

Operation Platform System / Ordnance Event 
Duration Number of Events 

GUNEX  
(Surface-to-

Surface)  
(Boat) 

Maritime 
Expeditionary 
Support Group 
(Various Small 

Boats)8

.50 cal guns 

 

1-2 hours 4 events 
(10,000 rounds) 

7.62 mm 1-2 hours 4 events  
(11,200 rounds) 

40 mm rounds 1-2 hours 4 events 
 (2,880 rounds) 

Harbor Security 
Group (Various Small 

Boats)9
7.62 mm 

 
1-2 hours 2 events 

(16,000 rounds) 

 

A number of different types of boats are used depending on the unit using the boat and their mission.  
Boats are mostly used by NSW teams and Navy Expeditionary Combat Command (NECC) units (Naval 
Coastal Warfare, Inshore Boat Units, Mobile Security Detachments, Explosive Ordnance Disposal, and 
Riverine Forces).  These units are used to protect ships in harbors and high value units, such as aircraft 
carriers, nuclear submarines, liquid natural gas tankers, etc., while entering and leaving ports, as well as to 
conduct riverine operations, insertion and extractions, and various naval special warfare operations. 
 
The boats used by these units include: Small Unit River Craft (SURC), Combat Rubber Raiding Craft 
(CRRC), Rigid Hull Inflatable Boats (RHIB), Patrol Craft, and many other versions of these types of 
boats.  These boats use inboard or outboard, diesel or gasoline engines with either propeller or water jet 
propulsion. 
 

This exercise is usually a live-fire exercise, but at times blanks may be used so boat crews can practice 
their ship-handling skills for the employment of weapons without being concerned with the safety 
requirements involved with bullet travel. 

Navy Boats with .50 cal, 7.62 mm or 40 mm Machine Guns  

 
Basic Phase (Unit Level Training) Scenario 
Boat crews may use high or low speeds to approach and engage targets simulating other boats, floating 
mines, or near shore land targets with .50 cal, 7.62 mm, or 40 mm machine guns (about 200, 800, and 10 
rounds, respectively). 
 
The most common exercise target is a 50-gallon steel drum that is expended during the exercise and not 
recovered.   
Integrated and Sustainment Phase Training Scenarios 

                                                
8 Training occurs offshore from Corpus Christi in UNDET Box E3. 
9 Training occurs in the Panama City OPAREA. 
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Typically do not differ from the Basic Phase Scenario, except for the additional command and control 
coordination involved. 
 
Training Considerations 
The purpose of this exercise is to develop marksmanship skills and small boat ship-handling tactics skills 
required to employ these weapons.  Training usually lasts 1 - 2 hours. 
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SMALL ARMS TRAINING 

(WITH EXPLOSIVE HAND GRENADES) 
 
 
A Navy small boat uses an anti-swimmer grenade to attack and disable or destroy a swimmer target. 
 

Operation Platform System / Ordnance Event 
Duration 

Number of 
Events 

Small Arms 
Training  

(with Explosive 
Hand Grenades) 

Maritime 
Expeditionary 
Support Group 
(Various Small 

Boats)10

MK3A2 anti-swimmer 
grenades (HE)

 

11 1-2 hours  
6 events  

(20 grenades) 

 

A number of different types of boats are used depending on the unit using the boat and their mission.  
Boats are mostly used by NSW teams and Navy Expeditionary Combat Command (NECC) units (Naval 
Coastal Warfare, Inshore Boat Units, Mobile Security Detachments, Explosive Ordnance Disposal, and 
Riverine Forces).  These units are used to protect ships in harbors and high value units, such as aircraft 
carriers, nuclear submarines, liquid natural gas tankers, etc., while entering and leaving ports, as well as to 
conduct riverine operations, insertion and extractions, and various naval special warfare operations. 
 
The boats used by these units include: Small Unit River Craft (SURC), Combat Rubber Raiding Craft 
(CRRC), Rigid Hull Inflatable Boats (RHIB), Patrol Craft, and many other versions of these types of 
boats.  These boats use inboard or outboard, diesel or gasoline engines with either propeller or water jet 
propulsion. 
 

 
Navy Boats with MK3A2 Grenades 

Basic Phase (Unit Level Training) Scenario 
Boat crews may use high or low speeds to approach and engage targets simulating swimmers with anti-
swimmer grenades.  Grenade targets simulate an enemy lone diver attempting to disable a Navy ship via 
explosive charges.  After setting the desired detonation depth (if applicable) on the anti-swimmer grenade, 
the user drops the grenade over the side of the boat. The typical duration is 1 hour.   
 
Integrated and Sustainment Phase Training Scenarios 
Typically do not differ from the Basic Phase Scenario, except for the additional command and control 
coordination involved. 
 
Training Considerations 
The purpose of this exercise is to develop marksmanship skills and small boat ship-handling tactics skills 
required to employ these weapons.  Training usually lasts 1 - 2 hours. 

                                                
10 Training occurs offshore from Corpus Christi in UNDET Box E3. 
11 Anti-swimmer grenades. 
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MARITIME SECURITY OPERATIONS 

 
During Maritime Security Operations events, helicopters and/or surface ships intercept/disrupt potentially 
illegal activities in littoral areas, or on the high seas.  Operations may include the delivery of boarding 
parties to suspect surface vessels to inspect and examine the vessel’s papers or examine it for compliance 
with applicable resolutions or sanctions.  Seizure of the vessel (that is confiscating or taking legal 
possession of the vessel and contraband (goods or people)) could result, if the vessel is found in violation 
of any applicable resolutions or sanctions. 
 

Operation Platform System / Ordnance Event 
Duration 

Number of 
Events 

Maritime Security 
Operations – Ship 

Rigid Hull Inflatable 
Boat (RHIB) or 

smaller boat and CG, 
DDG, FFG, LPD, or 

LSD  

N/A – no ordnance is 
used 2-3 hours 36 events 

 

Maritime Security 
Operations –
Helicopter 

MH-60 and CG, 
DDG, FFG, LPD, or 

LSD  

N/A – no ordnance is 
used 1.5 hours 18 events 

 
MARITIME SECURITY OPERATIONS – SHIP 

 
CG, DDG, FFG, LPD, LSD with Shipboard or Naval Special Warfare (NSW) Boarding Teams with 

 
Small Arms (Non-Firing) 

Maritime Security (MS) Operations may include, for example, Maritime Interception Operations (MIO), 
Expanded Maritime Interception Operations (EMIO), Special Operations Forces (SOF) support, 
antipiracy operations, theater security cooperation operations, and Information Operations (IO).  In 
response to rapidly changing world events, such as the rise of global terrorism and piracy, variations of a 
Visit Board Search & Seizure (VBSS)/MIO may be necessary to train our forces to the emergent 
requirement.  Any variation of a VBSS/MIO considered will involve similar environmental stressors, 
similar environmental effects, and will employ similar mitigation measures. 
 
Basic Phase (Unit Level Training) Scenario 
Ships will typically be on patrol in a designated littoral, ocean, or restricted area to watch for vessels that 
may need to be inspected or seized.  When a suspect vessel(s) is sighted, the ship will approach the 
suspect vessel(s) at a speed of 20 knots or more while preparing to launch its organic helicopter or small 
boat and/or using its radio or other hailing device to talk to the suspect vessel to get it to assume an 
assigned course and slow speed. A cooperative boarding will allow the armed boarding party to board and 
conduct the inspection.  An uncooperative boarding is the more typical training scenario and may actually 
require clandestine approach to the suspect vessel and use of force.  An organic helicopter and small boat 
may be used to board the suspect vessel, but shipboard or NSW boarding teams with armed force may be 
required to make the boarding.  Small arms with inert blanks may be used.  The entire exercise may last 2 
to 3 hours. 
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Training Considerations 
A range support vessel or other commercial style vessel can be used as the suspect vessel to be 
intercepted/disrupted/boarded and may be staffed with opposing forces to create a better training 
environment.  To ensure realism, the target vessel/vessels may be traveling at speeds in access of 20 
knots.   
 

MARITIME SECURITY OPERATIONS – HELICOPTER 
 

 
MH-60 with Machine Guns and Shipboard or NSW Boarding Teams with Small Arms (Non-Firing) 

Basic Phase (Unit Level Training) Scenario 
Helicopters supply the transportation for the boarding party from a surface ship to the suspect vessel to be 
boarded, as described above, and provide added fire power from onboard 7.62 mm or .50 Cal machine 
guns if required in an uncooperative mission.  The helicopter will approach the suspect vessel, use an 
appropriate insertion/extraction method for the tactical situation to place the boarding party on the suspect 
vessel, and then standby in a hover or close proximity flight pattern to provide armed support as required. 
Despite the notional description provided herein, this is a non-firing event within the complex.  The 
typical event duration is 1.5 hours. 
 
Training Considerations 
A range support vessel or other commercial style vessel can be used as the suspect vessel to be boarded 
and may be staffed with opposing forces to create a better training environment. 
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NOTE: All anti-submarine warfare descriptions are found in the Atlantic Fleet Active Sonar EIS/OEIS. 

ANTI-SUBMARINE WARFARE 
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AIR WARFARE OPERATIONS 

AIR INTERCEPT CONTROL 
Surface ships and fixed winged aircraft use their air search radar capability to direct strike fighter aircraft 
toward threat aircraft where the threat aircraft may be engaged and destroyed by the strike fighter’s 
missiles or guns. 
 

Operation Platform System / 
Ordnance 

Event 
Duration 

Number of 
Sorties/Events 

Air Intercept Control12 F/A-18, E-2C  Air Search 
Radar 1-2 hours 40 sorties 

 
 

 
E-2C with Air Search Radar 

Basic Phase (Unit Level Training) Scenario 
The goal of the AIC exercise is the training of both the controllers and the aircraft pilots to intercept and 
simulate destruction of an opposing aircraft with its own force aircraft using either the aircraft’s missile or 
gun systems. 
 
Air intercept controllers embarked in CVN, CG, DDG, E-2C, and sometimes in Navy school houses, use 
air search radars to track both the friendly strike fighter interceptor and the threat aircraft at altitudes 
typically well above 15,000 feet.  Friendly and threat aircraft may be 100 nm apart at the start of this 
exercise.  When the threat aircraft is detected by the controller’s air search radar, a course and speed is 
provided to the strike fighter to intercept and engage the threat aircraft.  Speeds in excess of 450 kts may 
be used.  No HE ordnance is used, but captive carry missiles may be used when strike fighters participate, 
and thereby complete MISSILEX (A-A) or GUNEX (A-A) exercises.  Several intercepts are usually 
conducted over 1-2 hours. 
 
Fleet aircraft often are not available for this training, so commercial air services aircraft are often used to 
provide the level of training required by controllers. 
 
Integrated and Sustainment Phase Training Scenarios 
Typically do not differ from the Basic Phase Scenario, except that two to four interceptors may be 
directed toward larger numbers of threat aircraft. 
 

 

                                                
12 AIC can have 2-6 aircraft per intercept. 



Gulf of Mexico Range Complex Final EIS/OEIS  Appendix D – Current Training Operations 
within the GOMEX Range Complex 

 
 D-17 December 2010  
 

BOMBING EXERCISE – AIR-TO-GROUND 
STRIKE WARFARE 

 
Fixed-winged strike fighter aircraft deliver bombs and rockets against land targets, day or night, with the 
goal of destroying or disabling enemy vehicles, infrastructure, and personnel.  Within the GOMEX Range 
Complex, these events occur at the McMullen Range Complex (Yankee Target and Dixie Target) and the 
SEARAY Target Range. 
 

Operation Platform System / Ordnance Event 
Duration Number of Sorties/Events 

BOMBEX 
(A-G) 

T-45 
 

 
MK-76 NEPM bombs 

BDU-33 NEPM bombs 
 

1 hour 
12,800 sorties 

(17,640 MK-76 bombs) 
(3,405 BDU-33 bombs) 

T-45, 
F-16 

 
MK-76 NEPM bombs 

 
1 hour 306 sorties 

(1,433 MK-76 bombs) 

F-16, 
F-15, 
T-38 

 
BDU-33 NEPM bombs 
MK-82 NEPM bombs 

 
1 hour 

489 sorties 
(2,400 BDU-33 bombs) 

(236 MK-82 bombs) 
 
 

Unguided munitions:  MK-76 and BDU-33 (NEPM training bombs); MK-80 series bomb (NEPM). 
F-16, F-15, T-45 with Unguided Bombs and T-38 with No Drop Bomb Scoring System 

 
Basic Phase (Unit Level Training) Scenario 
A flight of two aircraft will approach the target from an altitude of between 15,000 ft to less than 3,000 ft 
and, when on an established range, will usually establish a racetrack pattern around the target.  The 
pattern is established in a predetermined horizontal and vertical position relative to the target to ensure 
that all participating aircraft follow the same flight path during their target ingress, ordnance delivery, 
target egress, and “downwind” profiles.  This type of pattern is designed to ensure that only one aircraft 
will be releasing ordnance at any given time.  The typical bomb release altitude is below 3,000 ft and 
within a range of 1,000 yards for unguided munitions; above 15,000 ft and may be in excess of 10 nm for 
precision-guided munitions.  Exercises at night will normally be done with captive carry (no drop) 
weapons because of safety considerations.  The T-38 is now equipped with a no-drop bomb system (i.e., a 
simulated bomb run without dropping any ordnance).  By using airspeed, altitude and other data, the new 
computers can accurately determine where a bomb would fall once the button is pushed.   
 
Laser designators from the aircraft dropping the bomb, a support aircraft, or ground support personnel are 
used to illuminate certified targets for use with lasers when using laser guided weapons.  The average 
time for this exercise is about one hour. 
 
Integrated and Sustainment Phase Training Scenarios 
Typically involves a simulated strike scenario with a flight of four or more aircraft, with or without a 
designated OPFOR.  Participating aircraft attack the target using real-world tactics, which may require 
that several aircraft approach the target and deliver their ordnance, simultaneously, from several different 
altitudes and/or directions.   
 
Training Considerations 
Strike fighter pilots can fulfill this training requirement against either a land or water target, but the land 
target is most common. 
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Unguided munitions: Usually conducted at land ranges with NEPM or HE ordnance, or water ranges with 
grounded ship hulks available for targets.  MK-76, BDU-48 and BDU-33 NEPM bombs are the most 
common weapon allocation. 
 
The major difference between a BOMBEX (A-S) and BOMBEX (A-G) is related to targets.  Ground 
targets may include any combination of fixed and mobile targets.  Fixed targets may include a bull’s eye 
of concentric rings and real or simulated wheeled vehicles, convoys, trains, aircraft, buildings, petroleum 
and oil storage areas, personnel silhouettes, and artillery and missile sites.  Mobile targets include remote-
controlled wheeled vehicles.  Any ashore BOMBEX target may be actively or passively augmented to 
provide radar, infrared, or electronic signals, or support laser designation. 
 
Feedback to participants is very important for this exercise and can include any combination of real-time 
and post-mission feedback from a Weapon Impact Scoring System (WISS) or instrumented range, real-
time visual sighting by range observers or participating aircrews, and post-mission telephonic or facsimile 
debrief. 
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GUNNERY EXERCISE (AIR-TO-GROUND) 
Strike fighter aircraft and helicopter crews, including embarked Naval Special Warfare personnel, use 
guns to attack ground targets, day or night, with the goal of destroying or disabling enemy vehicles, 
structures, or personnel. 
 

Operation Platform System / 
Ordnance 

Event 
Duration 

Number of 
Sorties/Events 

GUNEX (A-G) F-16, F-15 20 mm 1 hour 163 sorties 
(25,000 rounds) 

 
 

 
F-15 and F-16 with Vulcan M61A1/A2 20 mm Cannon 

Basic Phase (Unit Level Training) Scenario 
A flight of two aircraft will begin its descent to the target from an altitude of about 3,000 ft while still 
several miles away.  Within a distance of 4,000 ft from the target, each aircraft will fire a burst of about 
30 rounds before reaching an altitude of 1,000 ft, then break off and reposition for another strafing run 
until each aircraft expends its exercise ordnance allowance of about 250 rounds.  The exercise lasts about 
one hour. 
 
Integrated and Sustainment Phase Training Scenarios 
Typically do not differ from the Basic Phase Scenario. 
 
Training Considerations 
Strike fighter pilots can fulfill this training requirement against either land targets, such as a bull’s eye or 
target vehicles like trucks or tanks, or water targets, such a grounded ship hulks at water ranges or at 
specially prepared floating ship hulks during an occasional Sinking Exercise (SINKEX). 
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AMPHIBIOUS WARFARE 

FIRING EXERCISE WITH INTEGRATED MARITIME PORTABLE 
ACOUSTIC SCORING AND SIMULATION SYSTEM 

Surface ships use main battery guns to support forces ashore in their battle against threat forces.  With the 
Integrated Maritime Portable Acoustic Scoring and Simulation System (IMPASS) system (discussed 
below), the shore area is simulated at sea. 
 

Operation Platfor
m 

System / 
Ordnance 

Event 
Duration Number of Events 

Firing Exercise 
(FIREX) 

CG, 
DDG 5-inch gun  8 hours 8 events 

(800 NEPM rounds) 
 
 
Naval Surface Fire Support (NSFS) normally consists of the bombardment of a target within an impact 
area, by one or more ships.  The ship is often supported by Navy, Marine, or Naval Special Warfare 
(NSW) spotters ashore, or by spotters embarked in fixed-wing aircraft or helicopters in the air, to call for 
the fire support from the ship, and to adjust the fall of shot onto the target. 
 
The locations and opportunities for live-fire from a ship at sea to targets ashore are very limited, and often 
the training range area is not adequate to establish and maintain surface fire support proficiency.  A 
technology solution has been developed to precisely determine the impact of rounds fired at a simulated 
or virtual land area containing virtual targets located in the ocean, which enables ships to complete Naval 
Surface Fire Support (NSFS) training in the absence of a land target or impact area. 
 

 
CG and DDG with 5-inch Guns 

This exercise follows the same scenario as a FIREX (Land), except the entire exercise is conducted at sea, 
and all the spotters are simulated.  The scenario is as follows:  the ship positions itself about 4 to 5 nm 
from the target area to receive information concerning the target and the type and exact location of the 
target from the assigned spotter.  One or more rounds are fired at the target.  The fall of the round is 
observed by the spotter, who then tells the ship if the target was hit or if the ship needs to adjust where the 
next round should fall.  More shots are fired, and once the rounds are falling on the target, the spotter will 
request a larger number of rounds to be fired to effectively destroy the target.  Typically five rounds are 
fired in rapid succession (about one round every 5 - 7 seconds).  Ten or more minutes will pass, and then 
similar missions will be conducted until the allocated number of rounds for the exercise has been 
expended. 

FIREX (IMPASS) 

 
About 70 rounds of 5-inch NEPM are expended by the CG or DDG during a typical exercise.  The 
exercise is conducted during the day a minimum of 12 nm from shore.  A ship will normally conduct 
three FIREXs at different levels of complexity over several months to become fully qualified. 
 
The current training system is supported by the IMPASS system.  The training system is an onboard 
computer system that provides a realistic presentation, such as a land mass with topography, to the ship’s 
systems.  The scoring system is deployed by the firing ship and consists of five sonobuoys set in a 
pentagon-shaped arrangement at 1.3 km intervals.  Within the ship’s combat system, the training system 
creates a virtual land mass that overlays the array and simulates land targets.  The ship fires its ordnance 
into this target area; the sonobuoys detect the bearing to the acoustic noise resulting from the impact of a 
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high explosive or NEPM round landing in the water, then transmit their GPS position and their bearing 
information to the ship.  From the impact location data collected, the training system computer 
triangulates the exact point of impact of the round and, from that data, the exercise may be conducted as if 
the ship were firing at an actual land target.  When the training is complete, the IMPASS buoy system is 
recovered by the ship. 
 
Basic Phase (Unit Level Training) Scenario 
The FIREX with IMPASS exercise is conducted very similarly to the FIREX (Land) exercise from the 
ship perspective, even though the exercise is conducted completely at sea.  Approximately five to 70 
rounds of 5-inch NEPM are expended per exercise over several hours (approximately 8 hours).  All 
exercises are conducted in daylight and outside of 12 nm from land to have sufficient sea space to 
maneuver the ship and lay out the IMPASS sonobuoy pattern. 
 
Integrated and Sustainment Phase Training Scenarios 
Typically does not differ significantly from the Basic Phase Scenario with respect to the NSFS procedures 
and ordnance used. 
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CHAFF EXERCISE 
ELECTRONIC COMBAT 

Ships, fixed-winged aircraft, and helicopters deploy chaff to disrupt threat targeting and missile guidance 
radars and to defend against an attack. 
 
 

Operation Platform System / Ordnance Event 
Duration 

Number of 
Sorties/Events 

CHAFFEX 

CG, DDG, FFG  MK-214  
(seduction chaff) 

1 hour 10 events 
(60 canisters) 

CG, DDG, FFG MK-216  
(distraction chaff) 

1 hour 4 events 
(24 canisters) 

F/A-18 RR-144A/AL, RR-
129A/L chaff 

1 hour 368 sorties  
(3,680 canisters) 

F-18 (USMC), 
F-16 (USAF) R-188 chaff 1 hour 980 sorties 

(5,000 canisters) 
 
 
The chaff exercise trains aircraft in the use and value of chaff to counter an enemy threat.  Chaff is a radar 
reflector material made of thin, narrow, metallic strips cut in various lengths to elicit frequency responses, 
which deceive enemy radars.  Chaff is employed for a number of different tactical reasons, but the end 
goal is to create a target from the chaff that will lure enemy radar and weapons system away from the 
actual friendly platform. 
 
Chaff may be employed offensively, such as before a major strike to “hide” inbound striking aircraft or 
ships, or defensively in reaction to being detected by an enemy targeting radar.  Defensive chaff training 
is the most common exercise used for training both ships and aircraft.  In most cases, the chaff exercise is 
training for the ship or aircraft that actually deploys the chaff, but it is also a very important event to “see” 
the effect of the chaff from the “enemy” perspective so radar system operators may practice corrective 
procedures to “see through” the chaff jamming, so exercises are often designed to take advantage of both 
perspectives. 
 
Chaff exercises are often conducted with flare exercises, as well as other exercises, rather than as a 
standalone exercise. 
 

There are various types of chaff; the type used varies based on the anticipated threat frequencies to be 
countered.  Typical chaff includes: 

F/A-18C/E/F with Defensive Chaff 

 RR-129A/AL - used by all naval airframes. 
 RR-144A/AL - designed specifically for training and used by all naval airframes. 
 R-188 – used by the USAF and USMC aircraft within the Brownwood MOAs 

 
Basic Phase (Unit Level Training) Scenario 
Aircraft detect electronic targeting signals from threat radars or missiles, dispense chaff, and immediately 
maneuver to defeat the threat.  The chaff cloud deceives the inbound missile, and the aircraft clears away 
from the threat. 
 
The chaff disperses with the winds over a wide area and eventually settles in limited concentrations over 
the surrounding land or sea areas where it was dispensed.  The typical event duration is 1 hour for aircraft. 
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Integrated and Sustainment Phase Training Scenarios 
Typically do not differ from the Basic Phase Scenario. 
 

Defensive chaff deployed from ships is typically MK-214 (Seduction Chaff) or MK-216 (Distraction 
Chaff) from the MK-36 Super Rapid Bloom Off-board Countermeasures (SRBOC) launcher.  The 
specific type and amount of chaff deployed depends on the specific tactical situation. 

CG, DDG, FFG with MK-214 or MK-216 Super Rapid Bloom Off-board Chaff Defensive Chaff 

 
Basic Phase (Unit Level Training) Scenario 
A surface ship detects an electronic targeting signal or the ship’s search radar detects an inbound threat 
missile.  Chaff rounds are fired automatically or manually, depending on the setting selected for the 
tactical situation, from the MK-36 SRBOC Chaff and Decoy Launching System, or other similar systems.  
The chaff forms a cloud that presents a ship size “target,” forcing the inbound missile to make a choice 
between the chaff and the real ship.  With the employment of additional countermeasure tactics, the ship 
may maneuver away from the cloud and cause the missile to choose the chaff “target.” 
 
The chaff disperses with the winds over a wide area and will eventually settle in limited concentrations 
over the surrounding sea areas where it was dispensed.  The typical duration is 3 hours for ships. 
 
Integrated and Sustainment Phase Training Scenarios 
Typically do not differ from the Basic Phase Scenario. 
 
Training Considerations 
The chaff exercise trains shipboard personnel in the use and value of chaff to counter an enemy threat.  
Chaff is a radar reflector material made of thin, narrow, metallic strips cut in various lengths to elicit 
frequency responses, which will deceive enemy radars.  Chaff is employed for a number of different 
tactical reasons, but the end goal is to create a target from the chaff that will lure enemy radar and 
weapons system away from the actual friendly ship. 
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FLARE EXERCISE 
Fixed-winged aircraft and helicopters deploy flares to disrupt threat infra-red (IR) missile guidance 
systems to defend against an attack. 
 
 

Operation Platform System / Ordnance Event 
Duration 

Number of 
Sorties/Events 

Flare Exercise 
(FLAREX) 

F/A-18 MJU-8A/B, MJU-27A/B, MJU-
32B, MJU-53B, SM-875/ALE 1 hour 368 sorties 

(1,840 flares) 
F-18 

(USMC), 
F-16 

(USAF) 

M-206, MJU-7 1 hour 
980 sorties 

(11,930 flare 
canisters) 

 
Flare exercises principally train aircraft personnel in the use of defensive flares designed to confuse 
infrared sensors or infrared homing missiles, thereby causing the sensor or missile to lock onto the flares 
instead of the real aircraft.  Aircraft decoy flares use a magnesium extruded flare grain. 
 
Flare exercises are often conducted with chaff exercises, as well as other exercises, rather than as a 
standalone exercise. 
 

Types of flares used by aircraft include: 
F/A-18C/E/F with Defensive Flares 

• MJU-8A/B   
• MJU-27A/B   
• MJU-32B   
• MJU-53B  
• SM-875/ALE  
• M-206 – used by USMC and USAF in Brownwood MOAs 
• MJU-7 – used by USMC and USAF in Brownwood MOAs 
  

Basic Phase (Unit Level Training) Scenario 
Aircraft detect electronic targeting signals from threat radars or missiles or see a threat missile plume 
when it is launched, then dispense flares and immediately maneuver to defeat the threat.  Typically an 
aircraft will expend five flares in an exercise while operating above 3,000 ft.  Each flare is completely 
consumed while it is in the air.  The typical event duration is 1 hour. 
 
Integrated and Sustainment Phase Training Scenarios 
Typically do not differ from the Basic Phase Scenario. 
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BASIC FLIGHT INSTRUCTION AND MISSION AREA FLIGHT 
TRAINING 

MISSION AREA TRAINING  

Although not one of the primary warfare areas (i.e., MIW, NSW, SUW, ASW, AW, EC), mission area 
training in the GOMEX Range Complex involves aircraft used to train entry-level students in the 
fundamentals of flying.  Graduates advance along training paths leading to qualification as military pilots 
in helicopters and fixed-wing aircraft.  A number of flight training locations are found throughout the 
GOMEX Range Complex, including: at Naval Air Station (NAS) Pensacola, Florida, NAS Whiting Field, 
Florida, NAS Meridian, Mississippi, NAS Corpus Christi and NAS Kingsville, Texas.  The flight training 
takes place in the MOAs and offshore Warning Areas.  Training activities conducted include air combat 
maneuvers, air intercept control, aerial refueling, student pilot training, and reconnaissance. 
 

Operation Platform System / 
Ordnance 

Number of 
Sorties Location 

Mission Area 
Training 

F-15/16/18, E-2/3, 
(K)C-5/130/135, P-3 N/A 328 W-92/W-54 

Basic Flight 
Instruction 

T-34, T-6, T-45, T-39 N/A 3865 W-228 
T-6, T-45, T-39 N/A 1737 R-4404 

T-34, T-6, T-45, T-39 N/A 5498 Meridian 1 East MOA 
T-6, T-45, T-39 N/A 3783 Meridian 1 West MOA 
T-6, T-45, T-39 N/A 3092 Pine Hill East MOA 
T-6, T-45, T-39 N/A 3091 Pine Hill West MOA 
T-34, T-6, T-39 N/A 243 Pensacola North MOA 

T-34, T-6, T-45, T-39 N/A 2580 Pensacola South MOA 
T-34, T-6, T-45, T-39  N/A 180 R-2908 
T-34, T-6, T-45, T-44, 

TC-12 
AF: F-16, T-1 

N/A 20684 Kingsville MOA 1-5 

T-34, T-6, T-45, T-44, 
TC-12 

AF: F-16, T-1 
N/A 1008 R-6312 

Mission Area 
Training 

KC-135, F-18/16, B-
1/52, C-12/130, E-2, T-

1/6/45, G200 
N/A 329 Brownwood 1 MOA 

KC-135, F-18/16, B-
1/52, C-12/130, E-2, T-

1/6/45, G200 
N/A 325 Brownwood 2 MOA 

KC-135, F-18/16, B-
1/52, C-12/130, E-2, T-

1/6/45, G200 
N/A 326 Brownwood 3/4 MOA 

 
 



Gulf of Mexico Range Complex Final EIS/OEIS  Appendix D – Current Training Operations 
within the GOMEX Range Complex 

 
 D-26 December 2010  
 

 

UNDERWATER DEMOLITIONS 
 
Navy Divers, Security Forces, Salvage Divers, and EOD personnel use small explosive charges to destroy 
obstacles or other structures in an underwater area that could cause interference with friendly or neutral 
forces and planned operations. 
 

 
Navy Divers, Security Forces, Salvage Divers, and EOD Personnel with Explosive Charges 

Basic Phase (Unit Level Training) Scenario 
Security Forces, Navy Salvage Divers, and EOD personnel locate barriers or obstacles designed to block 
access to beach areas, then use small explosive charges to destroy them.  All this type of training in the 
GOMEX Range Complex occurs at the NSA Panama City Demolition Pond Area.  Training can involve 
20 to 25 personnel assembled on or near the shore.  A low student to instructor ratio is used for safety 
purposes.  After extensive safety briefings and perimeter clearance, students work up various charges and 
caps and detonate the charges underwater.  During training, no targets are used.     
 
Training Considerations 
Range operations use less than 5 lbs of C-4 or other explosives, which are detonated in shallow water.  
This training provides personnel with experience in placing and detonating underwater explosives to 
achieve best results. 
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Table D-1: Underwater Demolitions at the NSA Panama City Demolition Pond 
Training 
Group System / Ordnance Description Explosive NEW 

Units Per 
Year – No 

Action 

Units Per 
Year 

-Alt 1 & 2 

Training 
Days Per 

Year 

Salvage Diver 
Training 

Signal, Illum., Red Red signal flare  No 0.0049 1 9 60 days 
CHG,DML,C-4,1.25 Demolition charge, C-4  Yes 1.25 561 458 

CHG,DML,TNT,1/2LB Demolition charge, TNT Yes 0.5 402 435 
CAP,BLASTING,ELEC,M6 Electric blasting cap Yes 0.003 771 646 

CAP,NON-ELEC, M7 Non-electric blasting cap  Yes 0.003 660 536 

CORD,DET,PRIMACORD Primacord - explosive in the form of 
a cord Yes 0.007 17150 17800 

CORD,DET,REINFORCED 
Primacord reinforced (additional 

layering of non-explosive material 
for strength) 

Yes 0.007 1030 750 

FUSE,BLASTING,TIME Time fuse (contains small explosive 
charge) No 0.0027 7200 7000 

IGNITER,TIME FUSE Time fuse (contains 'match' to initiate 
detonation) No 0.0001 830 730 

CHG,EXPL ROLL, 25FT Explosives in sheet form  Yes 1 80 75 

DET,NONEL,1000FT Explosives initiator in form of tube 
containing explosive material Yes 0.03 80 60 

INIT,PYRO LEAD MK24 Explosives initiator ignition device Yes 0.0003 90 60 
CHG,DML,TNT 1LB Demolition charge, TNT Yes 1 144 144 

DET,NON-ELEC MK123 Explosives initiator in form of tube 
containing explosive material Yes 0.01 53 53 

SHOCK TUBE 1000FT Explosives initiator in form of tube 
containing explosive material Yes 0.01 140 140 
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Table D-1 (Continued): Underwater Demolition Training 
 

Training 
Group System / Ordnance Description Explosive NEW 

Units Per 
Year – No 

Action 

Units Per 
Year 

-Alt 1 & 2 

Training 
Days Per 

Year 

EOD Tech 
Training 

WATER GEL EXP.COM Semi-solid explosive gel Yes 0.5 1 0 12 days 
GRENADE, HAND SMK Smoke marker (grenade) No 0.72 3 0 

DEVICE,RECALL,MK137 Diver’s signaling device (small 
explosive charge) Yes 0.007 2 2 

CHG,DML,C-4,1.25 Demolition charge, C-4 Yes 1.25 10 10 
CHG,DML,SHEET M118 Explosives in sheet form  Yes 2 6 6 

CAP,BLASTING,ELEC,M6 Electric blasting cap Yes 0.003 64 30 
CAP,NON-ELEC, M7 Non-electric blasting cap  Yes 0.003 10 30 

CORD,DET,PRIMACORD Primacord - explosive in the form of 
a cord Yes 0.007 2300 1000 

FUSE,BLASTING,TIME Time fuse (contains small explosive 
charge) No 0.0027 100 150 

CHG,DML,M183 Demolition charge, C-4  Yes 1.25 3 3 

IGNITER,TIME FUSE Time fuse (contains 'match' to 
initiate detonation) No 0.0001 13 30 

CHG,EXPL ROLL, 25FT Explosives in sheet form  Yes 0.8 1 2 
CHG,DML,ORD DISPL Demolition charge, C-4  Yes 0.05 2 2 
CHG,DML,ORD DISPL Demolition charge, C-4  Yes 0.17 12 2 
CHG,DML,ORD DISPL Demolition charge, C-4  Yes 0.002 2 2 
CHG,DML,ORD DISPL Demolition charge, C-4  Yes 0.4 2 2 

CORD,DET,HEAVY 
LOAD 

Primacord - explosive in the form of 
a cord, reinforced (additional 

layering of non-explosive material 
for strength) 

Yes 0.02 4 4 
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Table D-1 (Continued): Underwater Demolition Training 

Training 
Group System / Ordnance Description Explosive NEW 

Units Per 
Year – No 

Action 

Units Per 
Year 

-Alt 1 & 2 

Training 
Days Per 

Year 

 
Security 

Force 
Training 

DIVER, RECALL Diver’s signaling device (small 
explosive charge) Yes 0.007 60 60 10 days 

CTG.,40MM BLK 40mm cartridge - no explosive fill in 
projectile Yes 0.12 6 108 

CTG.,40MM BLK 40mm cartridge - no explosive fill in 
projectile Yes 0.5 0 108 

FUSE, DELAY,M228 Practice grenade fuse Yes 0.005 144 144 
SIG,SMK,MARINE,MK131 Smoke marker No 0.15 2 0 

FLARE, SIG,MK132 Signal flare No 0.49 1 0 
MARKER,MARINE MK58 Smoke marker No 4.5 2 2 

 
Diver 

Training 

CHG,DML,C-4,1.25 Demolition charge, C-4 Yes 1.25 10 10 8 days 
CHG,DML,SHEET M118 Explosives in sheet form  Yes 3 4 4 

CAP,BLASTING,ELEC,M6 Electric blasting cap Yes 0.003 20 50 
CAP,NON-ELEC, M7 Non-electric blasting cap  Yes 0.003 20 50 

CORD,DET,PRIMACORD Primacord - explosive in the form of a 
cord Yes 0.007 500 600 

FUSE,BLASTING,TIME Time fuse (contains small explosive 
charge) No 0.0027 200 500 

IGNITER,TIME FUSE Time fuse (contains 'match' to initiate 
detonation) No 0.0001 24 32 
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RESEARCH, DEVELOPMENT, TESTING AND EVALUATION (RDT&E) 

RDT&E is conducted principally by Naval Air Systems Command (NAVAIR),  Space and Naval Warfare 
Systems Command (SPAWAR), Naval Sea Systems Command (NAVSEA), and the various commands 
that report to them.   NAVAIR conducts testing of aircraft, aircraft weapons, and the “Integration 
Testing” of all subsystems (including weapons) with the aircraft.  SPAWAR focuses on engineering and 
fleet support for command, control and communications systems and ocean surveillance.  NAVSEA 
conducts RDT&E on various surface and subsurface systems.  In addition to the NAVSEA RDT&E 
events generally described herein, NAVSEA conducts those RDT&E events specifically described in the 
Final Environmental Impact Statement/Overseas Environmental Impact Statement for Naval Surface 
Warfare Center Panama City Division Mission Activities (September 2009). 
 
RDT&E operations can be further categorized within at least three subcategories: 
 
 Operational Test & Evaluation (OT&E) 
 Developmental Test & Evaluation (DT&E) 
 Production Acceptance Test & Evaluation. 

 
The principal output of RDT&E range operations are data.  All Operational T&E and live-fire T&E 
activities require some method for data collection/capture/recording and debrief, and therefore require 
sophisticated range instrumentation and advanced range communications.  In many cases, this equipment 
can be used for both RDT&E and unit training by providing more detailed feedback to the units being 
trained. 
 
Tests include a wide variety of aircraft, ships, ocean engineering, missile firings, torpedo testing, manned 
and unmanned submersibles, unmanned aerial and underwater vehicles, electronic warfare and other 
Navy weapons systems.  Tests are used principally for equipment maintenance and to ensure that various 
types of equipment within a unit works well together.  Table D-2 describes RDT&E events in greater 
detail.
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Table D-2.  Baseline RDT&E Operations 

Mission 
Area Operation Operation Description 

Planned 
Testing & 
Evaluation 
Operations 
 

Testing and 
Evaluation 
Operations  

Chief of Naval Operations (CNO) designated activities, torpedo, torpedo defense, 
submarine and periscope detection, ship-defense systems, missile defense, and other 
miscellaneous programs (such as gunnery/special weapons tests).  These programs 
involve the testing and evaluation of enhancements on systems already used in 
exercises conducted in the range complex. 

Ocean Engineering 

Ocean Engineering research and development testing involves ocean deployment of 
hardware, cabling, mine countermeasures equipment (including HE ordnance 
testing), underwater tools and equipment and related components.  Test items are 
placed in appropriate locations in the water and/or on the sea floor to measure long-
term effects of exposure to the marine environment, with test durations running 
from days to decades depending on the item being tested.  Items undergoing testing 
can be continuously monitored via underwater video, electronics, or other passive 
means.  Monitoring is also periodically performed with SCUBA divers or with 
remotely operated vehicles piloted from the pier or a small boat.  Removal of 
marine growth from the items being tested is required periodically. 

Anti-Air Warfare 
RDT&E 

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

Aircraft Flight Tests 

These flights involve similar tasks and maneuvers that are part of the AIC mission; 
i.e., maneuvering flight, use of radar, navigation, data links, sensors, fire control 
systems, etc.  Flights can involve various fixed wing and rotary wing aircraft, 
including UAVs.  Speeds are typically between 50 and 500 kts, but can reach 
supersonic (Mach 1.4 ) on occasion. 

Surface Ship 
Radiated Noise 
Measurements 

Surface Ship Radiated Noise Measurements (SSRNM) are assessments conducted 
on surface ships at a specified periodicity to determine a ships radiated noise in the 
water while operating underway.  The data collected in the SSRNM can be used to 
reduce a ship’s radiated noise and thereby increase the ship’s threat detection 
capability, reduce mutual ship interference, reduce the ability of a passive torpedo 
to acquire the ship, and reduce the chance of the ship detonating an acoustically-
activated mine. 

Anti-Submarine 
Warfare (ASW) 

ASW typically involves the use of sonobuoys deployed from aircraft to detect 
submerged threats.  Other equipment used can include explosives (SUS MK-61, 
SUS MK-64, Marine markers, and dipping sonars.  Typical aircraft involved 
include helicopters, P-3s, and Multi-mission Maritime Aircraft. 

Sonobuoy Quality 
Assurance/Quality 
Control 

Sonobuoys are expendable devices used for the detection of underwater acoustic 
sources and for conducting vertical water column temperature measurements.  The 
Navy’s sonobuoy QA/QC program is a test and evaluation effort to ensure 
manufacturer compliance with operational and technical specifications.  Four types 
of sonobuoys are tested: passive, active, bathythermograph and explosive.  Those 
sonobuoys that perform satisfactorily are scuttled and not recovered.  Those that fail 
testing are recovered for analysis and rework.  A boat in the vicinity of the impact 
area monitors the area for safety and recovers malfunctioning sonobuoys. 

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.   

RDT&E Bombing 
Exercises 
(BOMBEX) 

BOMBEX involves aircraft employing bombs (98% NEPM) and the release of 
other inert stores such as empty fuel tanks, launch rails, mass models, and other 
similar objects on various types of stationary and mobile targets. 

Electronic 
Combat/Electronic 
Warfare 

Tests designed to assess how well EC/EW training exercises are performed.  
Includes signal identification, electronic systems operations, and the deployment of 
chaff, flares, and decoys. 

Acoustic Trials 
Acoustic testing, meant to increase ship survivability in threat environments, 
identifies a ship’s quiet operating speeds, defines the ship’s radiated acoustic 
signature, outlines noise problems and isolates sources of classifying tones. 

High Frequency Use of high frequency radio signals and the evaluation of their effectiveness. 
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Table D-2.  Baseline RDT&E Operations 
Mission 
Area Operation Operation Description 

Planned 
Testing & 
Evaluation 
Operations 
 

At Sea Bearing 
Accuracy Tests 
(ASBAT) 

ASBAT determines the accuracy of submarine radio direction finding equipment, 
and provides test signal generation or Radio Direction Finding signals for electronic 
surveillance measures shipboard sensors as well as underwater tracking, 
communications, and surveillance radar. 

Missile and Gunfire 
RDT&E 

General air-to-air, air-to-surface, surface-to-air, and surface-to-surface missile 
exercises.  Various missiles may be tested including AIM-120 AMRAAM, AIM-9 
Sidewinder, AIM-132 ASRAAM, and AIM-7 Sparrow.  Various targets may be 
employed, and chaff and flares may also be incorporated into the missile tests. 
In Air-to-Surface missile events, the following missiles may be used: AGM-45 
Shrike; AGM-114 Hellfire; AGM-88 HARM; AGM-65 LSR Maverick; AGM-119 
Penguin; BQM 34/74 Firebee/Chukar; GQM-163 Coyote; AGM-62 Walleye; 
AGM-84 Harpoon.  Gunfire events at sea can include expenditure of predominantly 
20mm projectiles; however, .50 cal, 7.62 mm, 25mm, 30mm and 40mm are used on 
occasion. 

Weapon System 
Accuracy Trials 

WSAT are conducted aboard Anti-Submarine Warfare (ASW) capable ships to 
demonstrate their performance after construction, conversion, or overhaul.  The 
WSAT is a comprehensive test of the complete ASW combat system and is the final 
examination before Combat System Certification.  Functions tested include target 
acquisition and tracking, fire control solution, weapons launch, and weapons 
delivery accuracy. 
 
WSATs dynamically evaluate the accuracy of ship ASW, navigation, and weapon 
system errors; determine system adequacy, and are used to align systems and to 
improve design.  The WSAT uses differential Global Positioning System (GPS), 
microwave underwater tracking, and/or optical theodolites to determine the ship’s 
position and heading accurately.  Data are collected on each of the ship’s sensors 
and merged with tracking data to computer range and bearing errors and to evaluate 
alignment. 
 

Airborne Mine 
Countermeasures 
RDT&E 

These events involve deployment and operation of mine detection equipment from 
helicopters at sea.  Mine detection equipment can include: AN/ASQ-20A, Airborne 
Laser Mine Detection System (ALMDS), Airborne Mine Neutralization System 
(AMNS), and Rapid Airborne Mine Clearance System (RAMICS) may also be 
included. 

Joint Task Force 
Wide Area Relay 
Network 

Demonstration of advanced Command, Control and Communications technologies 
in a highly mobile, wireless, wide-area relay network in support of tactical forces.   

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. 
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Table D-2.  Baseline RDT&E Operations 

Mission 
Area Operation Operation Description 

Planned 
Testing & 
Evaluation 
Operations 
 

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. 

NAVAIR Events in 
Support of 
NAVSEA 

The NAVSEA RDT&E operations that NAVAIR supports include test operations 
such as Ship Self Defense Systems (SSDS), Combat Surface Ship Qualification 
Trials (CSSQT), Cooperative Engagement Capability (CEC), Theater High Altitude 
Air Defense, Ship Survivability Tests, Electronic Warfare, Littoral Combat Ship 
(LCS) and DDX Trials, and similar scenarios. 
 
These support operations include target presentation, support aircraft flights, data 
collection, analysis, range safety, electronic warfare support, reconnaissance, ship 
ground station interface, and other aviation related support to MISSILEX and 
TRACKEX events. 
 
BQMs, Coyotes and AQMs are launched from surface vessels. Aerial Target 
Presentations in support of Live MISSILEX Events. BQM-34/74 (subsonic) aerial 
targets. BQM denotes surface launched, AQM denotes air-launched.  Coyote is a 
supersonic aerial target.   
 
Several other types of missiles may be launched from the NAVSEA platform under 
test. They could include SM-1, SM-2, Rolling Airframe Missile, Sea Sparrow, 
Tomahawk, or other types of surface launched weapons.  The Phalanx weapons 
systems may also be deployed during certain exercises. 

Naval 
Undersea 
Warfare 
Center 
Ranges 

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. 

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 

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 
Operations 

Directed Energy 
Develop the necessary standard operating procedures and range safety requirements 
necessary to provide safe operations associated with future high energy laser tests. 
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A Major Range Event is a significant operational employment of live forces during which live training is 
accomplished. 

MAJOR RANGE EVENTS 

 It is a major field and/or at-sea exercise with multiple training objectives. 
 It usually occurs over an extended period of days or weeks. 
 It is typically composed of multiple range operations, each with its own mission, objective, and 

time period. 
 The composition and timing of range operations may be driven by a scenario to create an 

anticipated real-world situation. 
 
Major range events, typically include: 
 Carrier Strike Group Composite Training Unit Exercise (CSG COMPTUEX) 
 Expeditionary Strike Group Composite Training Unit Exercise (ESG COMPTUEX) 
 Joint Task Force Exercise (JTFEX). 
 

Major range events: 
 Are significant operational employments during which range operations are conducted involving 

multiple Navy Tactical Tasks (NTA)/Marine Corps Tasks (MCT), units, and capabilities. 
 Normally involve a large number of personnel and air, surface, subsurface and ground assets in 

multi-dimensional exercises designed to train a force for deployment. 
 Typically occur across a broad area of a range complex or in multiple range complexes. 

 
Participants typically include as many as: 
 Ten surface ships (CVN or LHA/LHD, LPD, and LSD, and CGs, DDGs, and FFGs) 
 Three submarines (SSN) 
 One hundred aircraft, both fixed winged and helicopters 
 Eight thousand personnel embarked in the ships and aircraft. 

 
A major range event is essentially a number of “unit level” range operations conducted by several units 
operating together and directed by a centralized command and control commander, such as a Strike Group 
commander.  For example, a Carrier Strike Group could conduct a coordinated antisubmarine operation in 
which several units (FFG, CG, DDG, SH-60B/F, MH-60R, MPA, SSN) work together to find and 
“destroy” an “enemy” submarine within a larger scenario where other units conduct an air strike against a 
target ashore. 
 
Any of the range operations included in this publication could feasibly be included in a major range event.  
Range operations are chosen to be included in the major range event based on the anticipated operational 
missions that will be performed during the Strike Group’s deployment and the state of readiness already 
achieved by the participating units. 
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CSG COMPTUEX  

The CSG COMPTUEX is an Integrated Phase, at-sea, major range event that integrates the aircraft carrier 
and carrier air wing with surface and submarine units in a challenging environment.  Commander Strike 
Force Training Atlantic schedules and conducts the CSG COMPTUEX in accordance with a schedule of 
events plan.  It is nominally 26 days long with two scenario-driven “mini” multi-threat battle problems, 
one about 24 hours long and the other about 18 hours long. 
 
The operations included in the scenario are specifically tailored for the operational training needed by the 
Strike Group prior to their deployment, and they are held at various times of the year depending on the 
rotational nature of the Strike Group's deployment.  Typically, live-fire operations that take place during 
COMPTUEX include long-range air strikes, NSFS, and other surface gunnery and missile exercises. 
 
 

JOINT TASK FORCE EXERCISE (JTFEX)  
JTFEX is a scenario-driven, sea control, power projection exercise with the purpose of evaluating the 
readiness of naval forces and testing the interoperability and proficiency of these forces in realistic 
scenarios ranging from military operations other than war to armed conflict.  JTFEX typically 
encompasses operations from in port to sea-air-land combat, to special warfare, to humanitarian 
assistance operations. 
 
JTFEX is a dynamic and complex major range event that is the culminating exercise in the Sustainment 
Phase training for the Carrier Strike Group (CSG) or Expeditionary Strike Group (ESG).  Commander 
Third Fleet and Commander Second Fleet have specified hundreds of Sustainment Phase training 
objectives contained within most warfare mission areas for CSGs and ESGs to accomplish through the 
range operations included in their tailored JTFEX.  JTFEX may be conducted simultaneously with CSGs 
and ESGs working together, but this opportunity is infrequent because of their differing schedules. 
 
JTFEX emphasizes mission planning and effective execution by all primary and support mission 
elements, including command and control, surveillance, intelligence, logistics support, and the integration 
of tactical fires.  JTFEXs are complex and evaluate a strike group in all warfare skills.  JTFEX is 
nominally 10 days long, not including a 3-day in port Force Protection Exercise, and can be the last at-sea 
exercise for the CSG prior to deployment. 
 
JTFEXs usually involve one CSG or ESG made up of the following participants: 

• CSG: 1 CVN with Carrier Air Wing, 1 CG, 1-2 DDG, 1-2 FFG, 1 AOE, 1 SSN or SSGN 
• ESG: 1 LHA or LHD with Air Wing, 1 CG, 1-2 DDG, 1-2 FFG, 1 LPD, 1 LSD, 1 AOE, 1 SSN or 

SSGN, Embarked Marines. 
 
The vast majority of range operations specified for a JTFEX can be completed within the training areas of 
a single range complex, but depending on the exercise scenario, they may expand to include the use of 
other nearby ranges. 
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APPENDIX E 
WEAPON SYSTEMS 

Table E-1.  Typical Existing Target Systems Used in the GOMEX Range Complex 

Type Category Name Propellant Type 
Subsurface    

  Inert Mine Shape N/A 

Surface    

  MK-58 Marine Marker N/A 
  High Speed Maneuvering Surface Target Liquid 
  MK-33 Seaborne Powered Target 

(SEPTAR) 
Liquid 

  Floating-at-Sea Target N/A 
  Trimaran N/A 
  Radar Reflective Surface Balloon (Killer 

Tomato) 
N/A 

Land    
  Simulated Objects (Convoys, Gun 

Emplacements, Missile Launchers, 
Bridge, Airfields) and Strafing Banner 

N/A 

Source:  U.S. Department of the Navy, 1988a. 
Table E-2.  Typical Existing Weapons Used in the GOMEX Range Complex 

Type Category Name Propellant Type 
(Liquid/Solid) 

Guns    

 Ship Large Caliber Naval Guns (5-inch and 76 mm) N/A 
 Ship Phalanx/Vulcan (20 mm) N/A 
 Ship 25 mm machine gun N/A 
 Ship/Boat .50 cal, CIWS, 7.62 mm, 25mm, 40 mm 

machine gun 
N/A 

 Air 20mm  (F/A-18); 25mm (AV-8B) 
7.62mm and .50 Cal (rotary wing) 

N/A 

Underwater Detonations    

 EOD Diver 5-, 10-, 20-lb Underwater Detonation Charge N/A 

 Boat MK3A2 grenades N/A 

Bombs    

 Air BDU-33 N/A 

 Air BDU-45 N/A 
 Air MK-76 N/A 
 Air MK-82 N/A 
 Air MK-83 N/A 
 Air MK-84 N/A 

NA=Not Applicable; Source:  Adapted from U.S. Department of the Navy, 1998a 
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Table E-3.  Typical Electronic Warfare Assets Used in the GOMEX Range Complex 

TYPE CHARACTERISTICS 

 Frequency Bands Power Output 
(Maximum) 

Air and Seaborne Electronic Warfare Assets  
 Expendable Radar Transmitter Sets 

AN/DPT-1(V) 7.8 to 9.6, 14.0 to  
15.2 GHz 

80 kW 

AN/DPT-2(V) 9.375 GHz 20 kW 

AN/AST6DPT-1(V) 
Threat Simulators (Airborne) 

Version V10 7.8-8.5 GHZ 15 MW 
 Version V20 8.5-9.6 GHZ 20 MW 
 Version V30 14-15.2 GHZ 25 MW 
 Version V42 15.5-17.5 GHZ 30 MW 
AN/AST 9 Version India (M) 8.5-9.6 GHZ 20 MW 
 Version India (T) 8.5-9.6 GHZ 115 kW 
 Version Juliet (M) 14-15.2 GHZ 25 MW 
 Version Juliet (T) 14-15.2 GHZ 115 kW 

AN/ALQ 167 
Radar Jamming Systems (Airborne) 

Version V38 425 to 445 MHZ 800 W 
 Version V39 902-928 MHZ 800 W 
 Version V46 2.9-3.5 GHZ 800 W 
 Version V15a/6X 9-10.2 GHZ 800 W 

AN/USQ-113 
Communications Jamming System (Airborne) 

Version V1 20-500 MHZ 400 W 
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Table E-3 (continued).  Typical Electronic Warfare Assets Used in the GOMEX Range 
Complex 

TYPE CHARACTERISTICS 

 Frequency Bands Power Output 
(Maximum) 

Air and Seaborne Electronic Warfare Assets  
 

R-144 
Chaff (Passive system) 

N/A N/A 
R-129 N/A N/A 
RR-181/AL N/A N/A 
R-188 N/A N/A 
MK-214 N/A N/A 
MK-216 N/A N/A 

MK-46 MOD 1C 
Flares (Infrared Countermeasures) 

N/A N/A 
M-206 N/A N/A 
MJU-7 N/A N/A 
MJU-8A/B N/A N/A 
MJU-27A/B N/A N/A 
MJU-32B N/A N/A 
MJU-53B N/A N/A 
SM-875/ALE N/A N/A 

Source: Adapted from U.S. Department of the Navy, 1998a. 
Notes: 
ft  feet  MW megawatts 
kW  kilowatts  GHz gigahertz 
mm  millimeters  W watts 
lb  pounds  
MHz  megahertz  
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Propeller Aircraft 

Description ics Physical Characterist
 

Mission Support 

 

ons 

295 

at  230 

t. 250 
IAS 

• Min Air Speed at 200 ft. 100 
IAS 

• Endurance:  7.0 hours
  

 
 

 
• Air Intercept Control training  
• Internal Large Area Tracking Range  
• Low Slow Flyer 
• ASTAC 

 
Aircraft Specificati

 
• Max Speed at 30,000 ft. 

kts 
• Min Air Speed 30,000 ft.

kts 
• Max Air Speed at 200 f  



Lear Jets 

 

Description ics Physical Characterist
 

Mission Support 
 

ons 

460 

at  300 

t. 300 
IAS 

• Min Air Speed at 200 ft. 200 
IAS 

• Endurance:  4.0 hours 
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Subsonic Aircraft 
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VERSATILE EXERCISE MINE (VEM) MK 74 
 

 

The VEM MK 74 is a specially constructed interactive mine simulator training device that 
represents a typical bottom mine.  Cylindrical in shape, it is 9 feet long, 21 inches in diameter, 
and weighs a little over 1,200 pounds.  It is used to assess the effectiveness of mine 
countermeasures (MCM) operations as well as providing realistic training for MCM forces.  The 
VEM MK 74 is designed to be representative of foreign threat mines and does not possess a U.S. 
Navy Service mine counterpart.  

The VEM MK 74 contains multiple sensors and programmable electronics housed in a mine case 
that presents a realistic sonar profile of a bottom mine.  Each VEM MK 74 can be programmed to 
emulate the target detection capabilities of various known bottom mines by emulating their mine-
fire logic.  In addition to emulating the logic, each VEM MK 74 collects data from its sensors and 
provides it to exercise participants in either real-time or as stored data for later analysis.  By 
exercising against such a device, mine hunting and sweeping forces can obtain a quantitative 
assessment of their effectiveness and vulnerability.  

The VEM MK 74 comprises two subassemblies: a three-foot buoy section is connected in line 
with a six-foot ballast section.  The buoy section is watertight and houses the VEM’s sensors and 
microprocessor-based electronics.  The sensors include three passive acoustic sensors located 
along the buoy section’s circumference at the 4, 8, and 12 O’clock positions.  A triple-axis 
magnetometer, a seismic sensor, and a pressure sensor are also permanently installed.  The buoy 
section is painted orange and the ballast section is painted white.  

Other buoy section components include three active communication transducers interspersed 
between the passive sensors for the acoustic link.  An inclinometer determines the VEM’s roll 
angle on the bottom.  A pressure transducer measures the depth and adjusts the communication 
transducer’s output power accordingly.  Two depth switches awaken the VEM upon water entry 
and also activate safety and security features that (1) prevent inadvertent release of the buoy 
assembly near the surface when an unseparated VEM MK 74 is being recovered, and (2) erase the 
emulation programming (but not the recorded data) during recovery to prevent unauthorized 
access to classified mine emulations.  

The ballast section anchors the VEM MK 74 via a free-flooding case weighted with lead along its 
bottom to orient the VEM upright as it lands and to stabilize itself on the seabed.  A release 
mechanism in the ballast section uses a cable cutter driven by pressurized air stored in a tank.  
Upon command via acoustic link or at a preprogrammed time, the cutter severs an internal wire 
rope, freeing the buoy section to surface. 

Source: Commander Mobile Mine Assembly Group (http://www.comomag.navy.mil/default.aspx) 

http://www.comomag.navy.mil/default.aspx


 
VERSATILE EXERCISE MINE (VEM) MK 75 

 

 

The VEM MK 75 is a specially constructed interactive mine simulator training device that 
represents a stealth type of shallow water mine.  Shaped like a truncated cone, it is 18 inches tall, 
38 inches in diameter, and weighs a little over 800 pounds.  It is used to assess the effectiveness 
of mine countermeasures (MCM) operations as well as providing realistic training for MCM 
forces.  The shape, in combination with an anechoic coating, results in a low target strength and a 
realistically small sonar shadow.  The VEM MK 75 is designed to be representative of foreign 
threat mines and does not possess a U.S. Navy Service mine counterpart.  

The VEM MK 75 contains multiple sensors and programmable electronics.  Each VEM MK 75 
can be programmed to emulate the target detection capabilities of various known bottom mines 
by emulating their mine-fire logic.  In addition to emulating the logic, each VEM MK 75 collects 
data from its sensors and provides it to exercise participants in either real-time or as stored data 
for later analysis.  By exercising against such a device, mine hunting and sweeping forces can 
obtain a quantitative assessment of their effectiveness and vulnerability.  

The VEM MK 75 comprises two subassemblies: a buoy assembly (with the truncated cone shape) 
sits atop a flat sinker assembly.  The buoy assembly is watertight and houses the VEM’s sensors 
and microprocessor-based electronics.  Both of these subassemblies are painted orange.  The 
sensors include a passive acoustic sensor located atop the buoy assembly and a triple-axis 
magnetometer housed within it.   

Other buoy assembly components include an active communication transducer, also facing 
upward atop the VEM.  An inclinometer determines the VEM’s roll angle on the bottom.  A 
pressure transducer measures depth and adjusts the communication transducer’s output power 
accordingly.  Two depth switches awaken the VEM upon water entry and also activate safety and 
security features that (1) prevent inadvertent release of the buoy assembly near the surface when 
an unseparated VEM MK 75 is being recovered, and (2) erase the emulation programming (but 
not the recorded data) during recovery to prevent unauthorized access to classified mine 
emulations.  

The buoy assembly also houses a pair of spring-loaded release mechanisms.  Upon command by 
acoustic link or at a preprogrammed time, they release their grip on a corresponding pair of sinker 
assembly attachments, freeing the buoy assembly to surface.  The lead-weighted sinker assembly 
attaches underneath the buoy assembly to orient the VEM MK 75 upright as it lands.  It has a flat 
bottom to stabilize itself on the seabed. 

Source: Commander Mobile Mine Assembly Group (http://www.comomag.navy.mil/default.aspx) 

http://www.comomag.navy.mil/default.aspx


Ordnance Technical Data Sheet 
MARKER LOCATION MARINE, MK58 MOD1 

 

 
 
 
Nomenclature:   MARKER LOCATION MARINE, MK58 MOD1 
Ordnance Family:  CSGX 
DODIC:   L580 
Explosive:   None    
Item weight:   12.8 lbs 
Diameter:   4.9 in 
Length:   21.5 in 
Frag Range:   None 
Hazard: Ejection; intense light; Smoke/Incendiary 
Explosive Weight:  0 gm    
Component Materials: Primarily aluminum, iron, manganese dioxide, and RP. 
 
Usage:   The MK 58 Mod 1 marine location marker is designed for day or night use in any 
condition calling for long-burning, smoke and flame reference-point marking on the ocean's 
surface. In addition to being used for anti-submarine warfare, it is used for search-and-rescue 
operations, man-overboard markings, and as a target for practice bombing at sea. The marker 
produces a yellow flame and white smoke for a minimum of 40 minutes and a maximum of 60 
minutes. It is visible for at least 3 miles under normal operating conditions. 
 
Description:     
The MK 58 Mod 1 marine location marker consists of a cylindrical tin can approximately 21.5 
inches long and 4.9 inches in diameter. The can contains two pyrotechnic candles of a red 
phosphorus composition.  The ignition end of the marker has three holes—two for smoke and 
flame emission and one for water to enter the MK 72 Mod 1 seawater-activated battery. Adhesive 
foil disks hermetically seal the two emission holes. A reinforced adhesive foil strip with a 



rectangular pull ring hermetically seals the battery cavity hole.  The adhesive foil seals are 
protected during handling and shipping by a replaceable polyethylene protective cover. 
 
The Mk 58 Mod 1 marker may be hand launched, externally launched from suitable aircraft bomb 
racks by using breakaway suspension bands, or launched from sonobuoy launchers by using a 
sonobuoy launcher container (SLC) and the appropriate foam spacer.  No matter how the marker 
is launched, the protective cover, the pull ring, and reinforced adhesive foil strip over the 
battery’s cavity is removed.  When launching the marker from a sonobuoy launcher, you remove 
the protective cover and pull ring and reinforced adhesive foil strip. Then, load the marker onto 
the bomb rack. After securing the marker to the bomb rack, attach the pull ring to an arming wire, 
which is attached to the bomb rack. When the marker is released from the bomb rack, the arming 
wire retains the pull ring and removes the foil strip covering the battery's cavity. When 
submerged, the MK 72 Mod 1 battery is activated by seawater.  Current from the battery initiates 
a MK 13 electric squib, which ignites the starter composition of the first pyrotechnic candle.  The 
composition ignites the starter pellet, which, in turn, ignites the first candle. When the first candle 
is nearly burned out, its heat ignites the transfer time fuze, which carries ignition to the second 
candle starter composition. This starter composition initiates the second pyrotechnic candle. 
 

 

 
 
Toxic Hazards of Pyrotechnics:   
Many chemicals used in pyrotechnics, screening equipment, and dye-marking devices are 
poisonous if taken internally. This also applies to the residue of burned pyrotechnics. From the 
inhalation standpoint, the products of pyrotechnic devices and smoke generators often present a 
serious problem.  Many of the smokes and fumes given off by pyrotechnics and screening devices 
are considered non-toxic and are only mildly irritating to the eyes and nasal passages when 
encountered in relatively light concentrations out-of-doors.  Heavy concentrations in closely 
confined spaces, however, are dangerous and may be lethal because they reduce the amount of 



oxygen in the air.   Avoid anything more than a brief exposure to the gases of combustion or to 
screening smokes. If you must, spend more than a brief time in the gases or smokes, protect 
yourself by using an appropriate breathing apparatus. 
 
Handling: As a general rule, any pyrotechnic device that is armed and otherwise prepared for 
launching or activating, but hasn't been used may be de-armed, restored to its original packing, 
and returned to stowage. The exceptions to this rule are MK 25 and MK 58 marine location 
markers, MK 46 decoy flares, and aircraft parachute flares. If such devices can't be made safe 
beyond question, they must be stowed in lockers or disposed of according to current directives. 
 
All pyrotechnics and smoke-screening devices are designed to withstand normal handling.  They 
should, however, be handled as little as possible to lessen the chances of damage, which might 
cause accidental ignition or leakage. Many devices contain materials of a dangerous nature and 
are therefore designed with safety features, which should be maintained in good operating 
condition. Dents, deformations, or cracks in the outer body may interfere with the proper 
functioning of these safety features or might cause ignition during handling or stowage. It is 
therefore imperative that extreme care be taken to prevent damage to containers of pyrotechnics 
and screening devices and to the devices themselves. 
 
References:  Navy Non-Resident Training Course Manual: Pyrotechnics; MIDAS. 
 



 

   

High-Speed Maneuverable Seaborne Target (HSMST) 

 
Description Physical Characteristics 

Length: 26 ft. 

Beam: 9 ft. 

Freeboard: 1.7 ft. 

Draft: 2.7 ft. 

Hull Construction: Aluminum, Foam Filled 
Collar, or Non-Foamed for 
High Explosive  

Performance Data 

The High-Speed Maneuverable Seaborne 
Target has an aluminum hull and a foam-filled 
collar that surrounds the deck area. The target 
has replaced the QST-33 SEPTAR (2) and the 
Interim HSMST to represent high speed 
maneuvering threats in normal sea states (up 
to Sea State 3), providing up to 46 knots in 
calm seas. The propulsion system consists of 
two 200 HP outboard engines. 
 
The target may be transported to the 
operations area on the deck of a ship. Remote 
control equipment can be located ashore, or on 
seaborne or airborne platforms.   
 
HSMST can accommodate augmentation 
systems that include passive radar return 
enhancement, location and navigation systems 
and visual enhancement.  Direct live fire on 
HSMST is authorized for large caliber surface 
ship guns only.  All other direct live fire requires 
formal TYCOM/claimant authority. HSMST's 
can be utilized for multiple, independent target 
presentations in numbers greater than 10. 

Maximum Speed: 46 kts. Sea State 1 
 
25 kts. Sea State 3 

 
 
 
 
 
 
 
 
 
 
 
 



 

  

Improved Surface Tow Target (ISTT)                              

 
Description Physical Characteristics 

 
 
 

 

Length: 
 

28 ft. 

Beam: 8 ft. 

Freeboard: 2 ft. 

Draft: 1 ft. (keel) 

Hull Construction: Fiberglass Reinforced 
Plastic 

Performance Data 

The Improved Surface Tow Target (ISTT) is a 
medium weight tow target designed to be towed 
behind a QST-35. It was designed to provide 
the user with a tow target capable of simulating 
various threat scenarios. The ISTT allows the 
user to conduct direct fire and/or bomb drop 
operations. Additionally, the ISTT can be 
configured to accomplish RCS and IR signature 
enhancements.  
 
It supports requirements associated with the 
following weapons and/or weapons systems: 
Mk-86 Gun Fire Control System, rockets, fleet 
surface gunnery exercises, IR Maverick Missile 
System, Hellfire, and armed helicopter for aerial 
gunnery. 
 
 

 
 

 
 
 
 
 
 

Maximum Speed: 25 kts. Sea State 1 

 10 kts. Sea State 3 



 

  

QST-35A Seaborne Powered Target (SEPTAR) 

 
Description Physical Characteristics 

Length: 56 ft. 

Beam: 14 ft. 

Freeboard: 3 ft. 

Draft: 2.4 ft.  

Hull Construction: Fiberglass Reinforced 
Plastic  

Performance Data 

The QST-35A Seaborne Powered Target 
(SEPTAR) is a high speed, remote controllable 
surface target designed to simulate the threat 
posed by patrol boats having a surface launch 
missile firing capability.  
 
The QST-35A consists of a fiberglass planning 
hull powered by four Mercury Marine engines 
which produce up to 300 horsepower each. The 
maximum safe speed of the QST-35A is 30 
knots in a very smooth sea state and declines to 
about 8 to 10 knots as the sea state builds to 3 
or 4.  
 
Target Augmentation Systems installed on the 
QST-35A are generally tailored to the particular 
operation it is supporting, such as radars, threat 
emitters, rocket launchers and scoring.  There 
are currently 26 operational QST-35As. Maximum Speed: 

 
30 kts. Sea State 1 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

  

Ship Deployable Surface Target (SDST) 

 
Description Physical Characteristics 

 
 

Length: 10.8 ft. 

Beam: 4 ft. 

Freeboard: N/A 

Draft (when static): 1.7 ft. 

Hull Construction: Fiberglass Reinforced 
Plastic 

Performance Data 

The Ship Deployable Seaborne Target (SDST) 
is a high-speed commercial personnel 
watercraft. It is designed to provide a remotely 
controlled target, which can be augmented to 
present various threat scenarios. 
 
SDST is unique in that it can be launched from 
Navy ships as well as any standard boat launch 
ramp. It can operate in at approximately 40 
knots in sea state 1 and in a sea state 2 at 
approximately 20 knots. 
 

Maximum Speed:             40 kts. Sea State 1 
                                          
                                         20 kts. Sea State 2 
 
 
 
 
 
 
 
 
 
 



 

 

Williams Sled 

 
Description Physical Characteristics 

Length: 27.8 ft. 

Beam: 14 ft. 

Freeboard: 10 in. to top of 
pontoon 

Draft: 1.0 ft. 

Hull Construction: Steel 
 

Performance Data 

The Williams Sled Tow Target is a surface 
gunnery target consisting of a tubular 
framework mounted on two pontoons. The 
target is towed by approximately 5,000 feet of 
double-braided nylon line by a seagoing tug at 
approximately 10 knots or utilized as a freely 
drifting target. Wire fabric screens are mounted 
on both sides of the upper quarter of the 
framework to provide radar augmentation. 

Maximum Tow Speed: 
 

10 kts. Sea State 2 

 
 
 
 
 
 
 
 
 
 



Trimaran Surface Towed Target 

 

Description Physical Characteristics 
 

• Can be towed behind the QST-35 or 
HSMST 

• Can be deployed as a free floating 
target 

• Myriad of mountable  target 
augmentation systems 

 
• Fiberglass hull 
• 14 ft  long 
• 7 ft  10 in wide 
• 500 lbs 

 
 
 

 

 



 

  

Low Cost Tow Target (LCTT) 

 
Description Physical Characteristics 

 
 
 

 

Length: 16 ft.  

Beam: 4 ft. 

Freeboard: 1.5 ft. 

Draft: 0.3 ft. 

Hull Construction: Fiberglass Reinforced 
Plastic 

Performance Data 

The Low Cost Tow Target (LCTT) was designed 
to be towed behind other remote seaborne 
targets. It was intended to support a variety of 
surface warfare (SUW) training events. Among 
other requirements were: able to be towed by 
the HSMST and larger platforms, to be self-
righting, able to support missions at tow speeds 
from 4 to 30 knots, to be reasonably priced and 
survivable from small caliber impacts.  

The LCTT can be towed behind any of the 
powered Surface Targets, but is intended 
primarily for use with the HSMST and the 
SDST.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Maximum Speed: 45 kts. Sea State 1 



Radar Reflective Surface Balloon (Killer Tomato™) 

 

Description Physical Characteristics 
 
Killer Tomato™ Naval Gunnery Target balloon is 
an adrift target designed to stand upright on the 
wave surface without tumbling over in moderate 
sea states. Yields a radar signature to ship borne 
radar equipment from corner reflectors mounted 
in top corners of target. Can be detected 10+ miles 
away depending on radar equipment and sea state. 
 
 

 
This target has a self filling integrated drogue chute / skirt 
secure bottom of target to sea surface.  It is air inflated, 
bright orange, 3 m³ (10 x 10 x 10 feet) in size. Made with 12 
mil PVC. Stainless steel metal “D-rings” for tie down, 
handling, minor towing, or floating trip line for recovery 
purposes.  Integrated, self-deploying, drogue chute (no 
external sea anchor to buy and rig) reduces target wind drift 
and keeps target useful in more demanding sea state 
situations. Can be towed once chute is disabled or water 
ballast is tipped out using tie line. Radar reflective. 
 

 

 
 



 

 

High-Speed Anti-Radiation Missile/Infrared Radiation (HARM/IR) Barge 

 
Description Physical Characteristics 

 

Length: 45 ft. 

Beam: 20 ft. 

Freeboard: 1 ft. 

Draft: 2 ft. 

Hull Construction: Welded Steel 

Performance Data 

The HARM/IR Missile Target provides a highly 
survivable target for accurate missile systems.  
The development of this target is based on a 
twin pontoon or catamaran design in which 
each of the hulls is of welded steel construction 
with integral foam to improve buoyancy in the 
event of a breach.  The enclosure contains a 
diesel generator electrical power source, the 
electronics for the Anti-Radiation Missile Emitter 
(ARME), and a large compartment that is 
heated by internal sources or by the sun. The 
temperature can be thermostatically controlled 
to provide the appropriate IR emissions.  
 
 This platform can support a wide variety of 
augmentation to satisfy any anti-ship or anti-
radiation weapon system.  
 
The enclosure with its vertical mast and the 
ARME antenna is removable for use as a 
HARM/IR Missile Target Augmentation Kit. This 
enclosure is suitable for use on any target 
platform large enough and with deck space to 
support it. 
 
 The heated enclosure can be used as an IR 
missile target without the ARME. This 
augmentation kit can be remotely activated and 
secured. 

Maximum Sea State: 3 (in tow) 

 5 (when deployed) 

 
 
 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/Anti-radiation_missile


 

  

Mk 42 Floating At-Sea-Target (FAST)  

 
Description Physical Characteristics 

Height: 5.4 ft. 

Width: 5.4 ft. 

Hull Construction: Aluminum/Plastic 
 

Performance Data 

The Floating At-Sea-Target (FAST) MK42 Mod 
0 is a polygon (isodecahedron) shape of 20 
sides approximately 6 feet in diameter.  It 
consists of 20 equilateral triangular panels, 
which are reflector panels.  Each reflector panel 
has nine integral corner reflectors which are 
coated with conductive paint that provides a 
radar reflective characteristic simulating the size 
of a destroyer or frigate-type vessel.   
 
FAST is a reusable shipboard assembled 
target, deployable and recoverable from any 
Navy ship in weather conditions up to Sea State 
3.  FAST uses a Sea anchor to maintain 
stability.  Once deployed, FAST can be used as 
a target in weather conditions of Sea State 4 or 
5.  In calm seas, the FAST has a visible range 
of up to 3.5 miles and can be used for surface 
to surface gunnery training.   

N/A  
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LAND TARGETS 
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CONEX Boxes 
 

 
 

 
Tank Convoy 

 

 

 
Airborne Laser Accuracy Scoring 

Target 

 
 

 
Surface-to-Air Missile Target 

 

 
Strafe Banner 

 

 
 

 
Radar Reflector 
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TYPICAL EXISTING WEAPONS USED IN THE  
            GOMEX RANGE COMPLEX 
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Mk-64 5” / 54 Caliber Blind, Loaded, & Plugged Naval Projectile 

 

Description Physical Characteristics 
 

The MK64 5 inch 54 caliber naval projectile is 
the basic round of ammunition for the U.S. 
Navy's main armament systems. 

The forged steel projectiles have a long and 
streamlined outline, especially the ogive, 
together with a distinctive boat tail and flat 
base. The single, wide rotating band is made 
of copper. 
 
The 5"/54 MK64-2 Projectile Body (MPTS) is a 
component of the 5"/54 Caliber Blind, Loaded 
and Plugged (BL&P) MK92-1 Projectile which 
is a training round that lacks a fuse and is filled 
with sand. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Reference:  www.navweaps.com, www.globalsecurity.com

http://www.navweaps.com/


76mm 

 

Description Physical Characteristics 
 
All 76mm round are essentially the same in that 
they are made of approx. 10 lbs of iron casing 
with approx. 4 lbs of filler material.  The current 
training allocation show that mostly BL-P (blind 
load and plug) rounds are used, MK201.  As 
such, the 4 lbs of inert filler in the MK201 
rounds is usually sand or cement.  Some of the 
training rounds may contain spotting charges.  
These rounds are put together as a full up 
cartridge meaning they are all one piece 
(Projectile + Casing).  The casing has approx. 4 
lbs of nitrocellulose propellant. 
 
*Note: the diagram at right shows a live round 
and not a BL&P round. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reference:  www.navweaps.com, www.globalsecurity.com, 
www.diehl-bgt-defence.de  

http://www.navweaps.com/
http://www.globalsecurity.com/


GAU-12/U
The 25mm GAU-12/U produced by 
General Dynamics Armament and 
Technical Products is an externally 
powered Gatling gun adaptable for 
air, land and sea platforms. 

The GAU-12/U has significant 
muzzle energy and combat lethal-
ity. These factors, when combined 
with a maximum firing rate of 
4,200 shots per minute, provide an 
effective weapon for a variety of 
combat missions. 

Each of the GAU-12/U’s five bar-
rels contain its own breech bolt 
assembly, which fires once per gun 
revolution. This ensures extended 
barrel life by distributing firing 
loads over all five barrels. 

Continuous rotary motion reduces 
impact loads on gun components, 
providing extended parts life and 
high reliability. 

The GAU-12/U provides air-to-air, 
ground-to-air and air-to-ground 
firepower for the U.S. Marine 
Corps AV-8B Harrier II aircraft, 
the Light Armored Vehicle - Air 
Defense (LAV-AD) and the U.S. 
Air Force AC-130U Gunship. 

A derivative of the GAU-12/U 
known as the GAU-22/A is 
currently being developed for appli-
cation on the U.S. Military's Joint 
Strike Fighter.

25mm gatling gun

Specifications         

Gun type Five-barrel, 25mm, externally powered
 Gatling gun
Weight 270 pounds (123 kg) 
Rate of fire Up to 4,200 shots per minute
Dispersion 5 milliradians diameter, 80 percent circle 
Muzzle velocity 
  (TP, HEI ammunition) 3,560 feet (1,085m) per second
  (API ammunition) 3,400 feet (1,036m) per second
Average recoil force  5,000 pounds (22 kN) 
Drive system Hydraulic, electric, pneumatic
Feed system Linked or linkless

83.2”
(2,113mm)

15”(381mm)

11.5” (292.2mm)

10”
(256mm)
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MK19
General Dynamics Armament and 
Technical Products produces the 
MK19 MOD 3 air-cooled system, a 
blow-back operated, belt-fed, crew-
served 40mm grenade machine gun. 
Highly portable within small soldier 
units, the weapon's high lethality and 
broad versatility make it the prime 
choice of the U.S. Armed Forces as 
an essential weapon in both offen-
sive and defensive operations. 

Firing M430 High Explosive Dual 
Purpose grenades, the MK19 pro-
vides lethal fire against a variety of 
targets, including lightly armored 
vehicles and dismounted infantry. It 
will penetrate 75mm rolled homog-
enous armor at a maximum range 
of 2,050 meters. Dismounted per-
sonnel, within a radius of 15 meters 
from impact, will be immobilized 
by blast and fragmentation. 

Features: 
• Sustained automatic or single-shot  
 firing 
• Dual spade grips for stable con-
 trol
• Removable barrel
• No headspace or timing adjust-  
 ments required
• Open-bolt firing eliminates cook   
 off, enhances cooling between   
 bursts and allows sustained firing  
 at three- to five-round bursts   
• Simple design for easy mainte-  
 nance
• Mean rounds between failure   
 exceeds 20,000 rounds

40mm grenade machine gun

Specifications

Caliber 40mm

Weight 72.5 pounds (33 kg)

Length 43.1 inches (1,095mm)

Width 13.4 inches (340mm)

Rate of fire 300-400 rounds per minute

Ammunition M430 high explosive dual purpose
  (anti-armor and anti-personnel);
  MK281 MOD 0 TP Cartridge (TP-training);  
 CS/OC (non-lethal); M918 (flashbang, 
 training)

Maximum effective range 1,650 yards (1,500m)

Maximum range 2,242 yards (2,050m)

Muzzle velocity 790 feet (241m) per second 
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Ordnance Technical Data Sheet
U.S. PROJECTILE, 20 MM 

Nomenclature: 20 MM Projectile
Ordnance Family: Small Arms  
DODIC: A773
Propellant: Nitrocellulose/Nitroglycerin 
Propellant weight: 585 grains  
Item weight: 3,900 grains (case weight is 1,855 grains and the projectile weighs 1,580 
grains)
Diameter: .79 in for projectile
Length: 6.62 in  
Maximum Range: N/A  

Usage: The PGU-28/B is the only projectile currently used by the Air Force and Navy for 
fixed wing air-to-air combat. This projectile is fired from the M61A1 gun system that is 
utilized by the F-14, F-15, F-16, and F/A-18 aircraft.

Description: The improved 20-mm (PGU) configuration ammunition for the M61A1/A2 
aircraft guns is issued in the form of cartridges. All service cartridges have matched 
ballistics and are electrically primed. Initially procured ammunition is not graded, and all 
accepted lots are serviceable for issue and use in applicable weapons. The M103 brass 
cartridge cases are marked longitudinally or circumferentially with the caliber/case 
designation on the first line. The manufacturer symbol is on the second line. The interfix 
number, lot serial number, and year of manufacture are on the third line.   All projectiles 
have essentially the same external configuration. The rotating band is copper alloy 
swaged into a circumferential groove near the aft end of the steel body. Ammunition type 
is identified by the color the projectile is painted and by the lettering on the body of the 
projectile.
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Memorandum: File 
Date: December 14, 2009 
Subject: Discussion with Federal Consistency Coordinator from Mississippi Department 
of Marine Resources regarding GOMEX CZMA ND 
 
In a telephone conversation September 23, 2009, Mr. Mike Walker, the Federal 
Consistency Coordinator for the Mississippi Department of Marine Resources, stated that 
Mississippi concurred with the Navy’s determination of a “Negative Determination” for 
the Gulf of Mexico Range Complex (GOMEX) Environmental Impact 
Statement/Overseas Environmental Impact Statement (EIS/OEIS) project. As such, the 
DMR considers the file closed and would not provide additional correspondence to the 
Navy. 




