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MINE WARFARE CONSIDERATIONS
ENABLING OBJECTIVES:

9-1
LIST the three methods of classification of a naval mine.

9-2
LIST the three methods of delivering a naval mine.

9-3
LIST the three positions of deploying a naval mine.

9-4
LIST the three principal methods of mine actuation.

9-5
DESCRIBE the effects of water depth on mine warfare.

9-6
LIST the primary USN mine countermeasure platforms.

9-7
STATE the definition of mine hunting and mine sweeping.

9-8
DESCRIBE the principle effects of mine warfare on amphibious operation.

9-9
STATE the relative capabilities of U.S. mine countermeasures 
in water depths less than thirty feet.
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INFORMATION SHEET 09-1

MINE WARFARE CONSIDERATIONS
I.
OVERVIEW: An amphibious operation is the most complex of all military operations, requiring a tremendous amount of coordination in order to achieve success. Mine warfare is one of a number of considerations that must be addressed by CATF, and the Landing Force Commander, early during the planning stage.  CATF must intensely explore all mine warfare issues to determine the supportability of an amphibious operation. If present, mines will significantly slow the flow of combat power ashore during any amphibious operation.

II.
BASIC STRATEGIC CONCEPTS:


Mines may be used either in the traditional defensive role or as an integral part of an offensive strategy.

A.
Defensive Strategy:  The oldest form of mine warfare.  Mines can be planted in ports, harbors, channels, anchorage's (perimeter defenses), bays, estuaries, or open waters to protect against seaborne attacks.

1. 
Mines were first employed in 1777 by the Continental Navy against the British navy operating in the Delaware Bay.

2. 
The Confederate Navy was the first Navy to extensively utilize mines (called torpedoes) as defensive weapons.

3. 
Admiral Farragut's planned amphibious assault of Mobile, Alabama, had been delayed by over a week in order to just evaluate the extent of the Confederate minefield danger.

4.
Used extensively by the Iraqi's during the Gulf War in order to defend Iraq and occupied Kuwait.  

B.
Offensive Strategy: Mines may be planted in the enemy's waterways, harbors,  anchorage's, and channels or they may be planted in sea lanes to menace/damage/destroy either military or commercial shipping.

1. 
First employed against British shipping routes by the Germans in the First World War.  

2. 
German submarines introduced offensive mine warfare to the coast of North America during the Second World War.  Although limited mine laying capability minimized the actual impact to coastal trade, the fear alone of being sunk by a German mine greatly reduced Atlantic coastal and intercoastal maritime trade until the summer of 1942.  

3. 
Offensive mine warfare was extensively and effectively used by the U.S. Navy against the North Vietnamese during 1972-1973. 

4. 
The offensive Iranian mine operations to close the Persian Gulf sea lanes to economically vital oil tanker traffic was ineffective because of Operation Earnest Will. 

III. 
MINE CLASSIFICATIONS:  
Individual mine types each have unique operating characteristics and each type possesses a unique threat to an amphibious operation.  However, a detailed study of the mine threat is beyond the scope of this lesson, and this course.  The Mine Warfare community has several courses that produce planners and operators able to counter specific mine types.  Amphibious operations do require a base line knowledge of the three principals of mine classification: Delivery method, Position in the water, and Actuation of mine.  

A.
Delivery: 

1. 
Surface-laid mines: 

a) 
Surface laying is the most economical method of delivery because the large number of mines that can be stored on a ship.  

b) 
Ships can remain in an operating area for long periods of time without laying a minefield.  

c) 
Constant and continuous surveillance of many different types of military and civilian vessels is required to detect a vessel covertly laying a mine.  

       EXAMPLE:  The Iranian landing craft Iran Ajr was easily converted as a mine layer and operated covertly in Persian Gulf in 1987.  Only, a joint operation to capture her that involved high-flying U.S. reconnaissance aircraft, airborne intelligence, airborne electronic eavesdropping, and Army special operations forces operating AH-58D Kiowa Warrior helicopters on 21 September 1987 ended the Iran Air mine laying operations.

d) 
Surface vessels are no longer employed as mine layers by the U.S. Navy, and there exist no stockpile of surface-laid mines in the U.S. inventory.  However, almost all air and submarine laid mines can be adapted for surface laying if required.

2. 
Aircraft-laid mines:  

a) 
Aircraft-laid mines are normally employed in offensive operations and are dropped from aircraft in the manner of a bomb (The B-52 is the aircraft with largest mine laying capability in U.S. inventory).

b) 
Mines must be specially configured for air delivery.  

c) 
Aircraft provide the capability for replenishing minefields over an extended period of time, without danger from previously laid mines.  

d) 
Aircraft are capable of mining enemy-held inland waterways.

3. 
Submarine-laid mines:

a) 
Submarine laid mines are normally used in offensive operations

b) 
Specially configured mines that are launched from the torpedo tubes of submarines.  

c) 
Submarine can carry only a limited number of mines.

d) 
Submarine can deliver mines to an enemy port or operating area at great distances from friendly bases. 

B.
Position:

1. 
Bottom mines:  

a) 
Bottom mines are most effective in comparatively shallow waters.  

b) 
Negative buoyancy (tendency to sink) brings the bottom mine to rest on the ocean floor.

c) 
In very deep waters, surface vessels may pass over the mine without actuating its firing mechanisms or, in the event of an actuation, without suffering much damage.

d) 
Bottom mines planted in deep water is still effective against submarines.

2. 
Moored mines:  

a) 
Typically used for contact actuated mines and are used for deep water plants. 

b) 
They are effective against submarines and surface ships.  

c)
The explosive charge and firing mechanism in a moored mine are housed in a positive-buoyancy case (tends to float.)  A cable, attached to an anchor on the sea bottom, holds the case at a predetermined depth below the surface.

3. 
Drifting mines:

a) 
Float freely at or near the surface.  

b) 
They have no anchoring devices.

c) 
The intentional use of drifting mines is prohibited by international law as codified in the Hague Convention of 1907.

C.
Actuation:

1. 
Contact:

a)
Uses a contact mechanisms that require physical contact with a ship to initiate the firing sequence.

b) 
The oldest and the most commonly known mine type.  It is easy technology to copy for many countries.

(1)
First used in the American Revolution by the Continental Navy against the British Fleet anchored in the Delaware River in 1777.  

(2) 
The Confederate Navy improved the primitive design during the American Civil War to the point that 43 Union vessels were damaged or sunk by mines alone.  

(3)  
USS Samuel B. Roberts was almost sunk by a slightly modified circa 1908 Imperial Russian moored contact mine design. 

2. Control:

a) Controlled mines receive firing signals through hard wired control cables from land-based control centers.

b) Traditionally used in defensive minefields.

3. 
Influence:

a) 
A ship or submarine has various signatures which are used to actuate mine firing mechanisms.  An influence firing mechanism triggers a mine actuation when it receives an electrical signal from its detector. Upon receipt of an electrical signal from the detector, the firing mechanism analyzes the signal to determine whether it was generated by a valid target.  If the analysis shows the target to be valid and operating within the mine's damage zone, the firing mechanism initiates the detonation sequence

b) 
First employed by the Germans in the Second World War as an offensive weapon early in the Battle of the Atlantic (1940).  

c)
Employed by the U.S. Navy against the North Vietnamese in 1972/1973.  

d)
They are currently produced by many western and  former Soviet-Bloc countries for markets throughout the world.

e)
There are three basic types of influence mines:

(1) 
Magnetic

(2) 
Acoustic

(3)
Pressure

f )
Mines can use multiple influence signatures to actuate, and may employ countering mechanism.

g)
Influence mines' effectiveness is limited by water depth. 

IV.
WATER ENVIRONMENT

A.
Water Depth has a proportional impact on the effectiveness of mine warfare.  

1. 
The deeper the water the less effect the explosion has on the ship. 

2.  
The water acts as a cushion to absorb the explosive force. 

3. 
Deep water reduces the effects of influence signatures. 

B.
The following Water Zones are used to categorize various water depths in Mine Warfare:

1. 
Surf Zone (SZ) and Craft Landing Zone (CLZ) - 0 - 10 feet

2. 
Very Shallow Water (VSW) - 10 - 40 feet

3. 
Shallow Water (SW) - 40 to 200 feet

4. 
Deep Water  - 200+ feet

V.
MINE WARFARE COMMANDER  (MIWC)

A.
Mission.  The Mine Warfare Commander (MIWC) assumes responsibility for all Mine Warfare-related mission planning and execution for the BG/ARG. 

B. 
Chain of Command.  As a Warfare Commander in the Composite Warfare Commander structure, the MIWC reports directly to the Composite Warfare Commander. This is usually the CATF.  The MIWC works with the Strike Warfare Commander (STWC(AP)) and the Advance Force Commander.  The chain of command may vary depending upon the circumstances of the operation. 

C. 
MIWC responsibilities

1.
Countermining operations include:


a)  

Intelligence collection and surveillance


b)  

Notification of imminent mining


c)




  Interdiction both on land and at sea


d)  Post-interdiction intelligence and dissemination

e)  Mine countermeasures – active and passive







i)  Passive MCM is threat awareness, signature control, readiness, and pro-active pre-planning

ii)  Active MCM is leveraging the potential contributions of existing force combat systems, where possible, on the mine warfare challenge and the application of new capabilities to both identifying and countering the mine threat.
2.
Coordinate with CATF/CLF for surf zone clearance operations.

3. 
Coordinate Organic MCM (OMCM) and supporting MCM assets.

VI.
 MCM ASSUMPTIONS:

A.
The mission of MCM forces is to conduct mine surveillance in the areas designated by CATF as essential to the conduct of a successful assault.  If mines are determined to exist, MCM forces will then locate and clear mines as required to support the operations.

B. 
Dedicated MCM is a supporting operation conducted by forces other than those 
organic to the ATF and coordinated with CATF.

C.
The AOA is a controlled environment. Undefended or lightly defended beaches will be selected in keeping with the principals of Maneuver Warfare From The Sea.

D. 
U.S. forces are able to obtain naval and air superiority in the operational 

area requiring mine countermeasure. 

E. 
Conventional beach access is still required for assault forces, follow-on forces, and logistical support.

F. 
Vertical assault forces will land behind the beach, establish a perimeter and protect the beach from enemy counter-attack and direct fire.

VII. 
PLANNING CONSIDERATIONS:

A.
Pro-active MCM

1.
Preventing an adversary from laying mines by:

a)
Strikes to destroy enemy mine storage facilities.

b)
Destroying principal mine laying platforms.

B.
 Passive MCM

1. 
Avoiding the minefield

2. 
Applying self-protective measures to the assault ships and landing craft.

3. 
Use of channelization (Q-routes) within the AOA to reduce the required 



sweep effort.

C.
Active MCM

1. 
Active MCM requires physically clearing mines by using either one or both MCM techniques:

a)
Mine Sweeping:  Mine sweeping is the use of mechanical /electrical devices to neutralize or explode mines in a given area.  This technique is much quicker than hunting mines, but the probability of successful mine clearance is dependent on the number of sweeps and sweep techniques employed in the area.  This technique is ineffective against pressure activated mines

b)
 Mine Hunting: Mine hunting is the systematic examination of an area by sonar, robots, and divers to locate all mines and mine like objects.  Mine hunting 
is the slowest and most accurate countermine technique.
VIII. 
MINE COUNTERMEASURE (MCM) ASSETS – A DEDICATED TRIAD

A.
At present, no MCM has the capability to operate alone in a multi-threat environment in an amphibious operation, it is the CATF's responsibility to provide defense of the MCM units.  


1.  Traditional MCM operations can be effectively conducted in depths of water greater than (30 feet) 


provided it is sufficiently controlled to provide defensive capabilities for the MCM units.
B.
The dedicated triad of MCM assets includes Surface MCM, Airborne MCM, and Explosive Ordinance Disposal (EOD).


1.



Active Surface MCM Platforms:


a) 
MCM-1 AVENGER is open ocean capable mine hunter and sweeper.  

(1) 



The Avenger Class MCM's mission is to counter the threat to our forces and our allies from all types of naval mines. It represents the most capable mine countermeasures platform ever constructed, capable of mine detection, mine neutralization and mine clearance in strategic U.S. and foreign ports and key ocean areas in order to maintain vital commercial shipping lanes. It is also capable of providing navigational assistance to fleet surface units and collecting oceanographic data.


(2) 
Specifications



LENGTH 224 FT



BREADTH 39 FT



SPEED 13+ KNOTS



DISPLACEMENT 1,300 TONS



7 OFFICERS 



81 ENLISTED



AN/SQQ-32 VARIABLE DEPTH SONAR



AN/SLQ-48 MINE NEUTRALIZATION SYSTEM



HULL-WOOD LAMINATED WITH LAYERS OF FIBERGLASS

b) 
MHC-51 OSPREY is coastal mine hunter.

(1) 
MHC's are the first U.S. Navy ships designed with a primary mission of clearing harbor, coastal, and ocean waters of acoustic, magnetic, contact and pressure mines.  The OSPREY class has no sweeping capability.  They will enter suspected mine fields using precise navigation and search for mines with a variable depth sonar.  Suspected mines will be investigated with a remote controlled submarine, which can also neutralize mines using explosives and other techniques.  The ship's hull is a solid, continuous monocoque structure laminated from special fiberglass and resin.  They are easy to maintain and flex to absorb the violent shock of an underwater mine explosion.  The ships are designed to have very low magnetic and acoustic signatures, giving them an added margin of safety during operations.  

(2) Specifications
LENGTH 188 FT 

BREADTH 36 FT 

SPEED 10+ KNOTS 

DISPLACEMENT 895 METRIC TONS

5 OFFICERS

46 ENLISTED 

AN/SQQ-32 VARIABLE DEPTH SONAR 

AN/SLQ-48 MINE NEUTRALIZATION SYSTEM 

HULL- SOLID AND CONTINUOUS MONOCOQUE STRUCTURE LAMINATED FROM SPECIAL FIBERGLASS AND RESIN

c)

Systems

(1)
AN/SQQ-32 SONAR SYSTEM.  A new generation variable depth minehunting sonar was developed to provide MCM-1/MHC-51 Class ships a capability to detect, classify, and localize bottom and moored mines at safe stand-off distances. The system consists of search and classify sonars integrated into a towed body with electronic and display consoles on-board the ship. The system became operational in 1990 and is the world's most capable sonar.

(2)
AN/SLQ-48 MINE NEUTRALIZATION SYSTEM

(a) 
Remotely operated, unmanned minehunting submersible.

(b) 
MCM-l and MHC-5l class mine countermeasures ships. 

(c) 
The vehicle takes its power and guidance commands from the launching ship through an umbilical cable.

(d)
Carries a small high-definition sonar and an acoustic transducer that enables the vehicle to be tracked by the shipboard sonar.

(e) 
There is also a low-light-level television for examining the target, with illumination provided by an onboard floodlight. 

(f) 
Two consoles on board the ship monitor and control the vehicle's operation. 

(g) 
After the target is detected and classified by the ship's sonar, the MNS is vectored to the target. 

(h) 
Presently carries two mission packages:

(i)
One to cut the mooring cable of moored mines, allowing them to rise to the surface for subsequent neutralization or recovery/exploitation 

(ii) 
One to destroy bottom mines by placing an explosive charge near the mine

(i) 
A new mission package to destroy moored mines in-place recently successfully completed its Follow-On Operational Test and Evaluation (FOT&E).

2.
Air MCM - Air MCM assets retain limited capabilities inside of 30 feet this 
capability is dependent upon the particular piece of gear being towed.

a) 
MH-53E is the air MCM asset used by the US Navy.  Airborne Mine Countermeasures (MCM) squadrons at Corpus Christi, Texas (HM-15) and Norfolk, Virginia (HM-14) are the first response teams for a suspected mine crisis. 

(1)
Ready to go within 72 hours of deployment

(2) 
Helicopter-towed equipment provides the fastest and safest operations in the MCM arena. 

(3) 
Missions include:

Precursory assessments of suspicious areas 

Thorough reconnaissance of the area 

Sweeping -- or artificially "exciting" -- the mines 

Locating individual mines for removal by surface assets 

Defining the limits of the dangerous area 

Assessing the extent to which MCM operations have been successful

b) 
Constrained maneuvering room in the VSW region will be a limiting factor on these aircraft.

c) 
The present Air MCM systems cannot be effectively employed in the surf zone.

d)
Systems:

(1)
 ML(DC) Mine Detection System 

(2) 
AN/AQS-14 Minehunting Sonar 

(a)
Used primarily to detect bottom mines. 

(b) 
First delivered to the Fleet helicopters in 1984, just in time for use in Operation Intense Look, the Red Sea and Gulf of Suez mine crisis. The system has since seen action in Operations Earnest Will (1987-89) and Desert Storm ('91). 

(c) 
Can find more than just mines: in 1992, it was successfully used, for the U.S. Coast Guard and the EPA, to hunt cyanide containers lost at sea.

(d)
This time tested sonar had been suffering from obsolete parts and components.

(3)
 Minesweeping Systems

(a) 
MK103 - Helicopter-towed, moored-minesweeping system consists of a tow wire, sweep wires (with explosive cutters), floats, a depressor, otters, and float pendants.

(b)
MK 104 - Airborne acoustic mine countermeasures system consists of a cavitating disk within a venturi tube, driven by two self-rotating, cavitating disks. The Mk 104 is towed behind a helicopter, or is attached to the Mk 105 sled to provide a combination magnetic/acoustic minesweeping system.

(c)
MK 105 - Airborne influence mine sled. 

3.
UMCM (Underwater Mine Countermeasures) - UMCM consists of EOD and NSW personnel engaged in mine clearance operations.

a) 
EOD detachments can operate independently or in conjunction with AMCM/SMCM units.

b) 
NSW platoons are indigenous to the Amphibious Force and are capable of mine reconnaissance and removal from the High Water mark to 6.5 meters (21 feet). Other missions include:

(1) 
Locate and mark usable channels.

(2) 
Clear the seaward approaches to amphibious landing beaches.

(3) 
Destroy natural and man-made obstacles with demolitions.

(4) 
Improve usable channels with demolitions.

IX. 
THREAT

A.
The overall assessment- of the mine threat must be continuous as the information received from all sources is evaluated and processed. The types and number of mines utilized by the enemy will vary depending on the tactical situation and the overall experience of the enemy forces. In general, the density of the minefields will increase as the water depth decreases.

B.
Sources of information - Information on enemy mines and mining tactics can be obtained from a variety of sources which include:

1. 
Intelligence publications.

2. 
Intelligence reports from fleet and national agencies.

3. 
Mine watching and surveillance reports.

4. 
Reports from MCM units.

C.
Enemy minefield considerations

1. 
Minefield design - the overall design is based upon the objective desired by the miner. It may be designed to slow, channelize, or stop an amphibious assault. It may 
include independent or controlled mines.

2. 
Mine placement - The ability for OTH (over the horizon) assaults may require the enemy to place mines on short notice, once the intended assault area is defined.  Since a well-defended minefield may require a great deal of mines, mining of all potential approaches may be outside the capabilities of the enemy.

3. 
Coordinated threat - Mines will normally be used as part of a coordinated defense, which may include obstacles and barriers, antipersonnel mines, antitank mines, as well as land and air assets.

4.
Mine types - There are a variety of mines which may be encountered during an 
amphibious assault, ranging from small antipersonnel mines to sophisticated bottom influence mines designed to target transport vessels. The use of these weapons can be divided into the following areas:

a)
Deep water - Moored influence, Moored contact, rising mines, drifting mines.

b)
Shallow Water - Bottom influence mines, Moored mines, Controlled mines, drifting mines.

c)
Very Shallow Water - Bottom influence mines, Moored mines, drifting mines, buried/partially buried.

d)
Surf Zone - Bottom influence mines, antipersonnel, antitank mines, and obstacles.



X. 

CRITERIA IN SELECTING THE AOA

A.
The Amphibious Objective Area (AOA) is selected to meet tactical requirements and is 
delineated in the initiating directive, under which the CATF works.

B.
The selection of the actual beaches over which the assault is to take place is done by the CATF, in consultation with the CLF.

C.
The MIW aspects considered in the selection of the landing area should include:

1. 
Enemy mining threat.

2. 
MCM environmental conditions.

a)
Water depths.

b)
Bottom topography and clutter.

c)
Bottom composition.

d)
Weather.

e)
Magnetic and acoustical environments.

f)
Current Strength

3. 
Available MCM assets.

4. 
MCM tactics likely to be employed.

5.
Time to execute the plan

6. 
The effect of mine casualties on the forces.

XI. 
DESIGN OF THE AOA:

A.
The AOA must be of sufficient size to accomplish the mission of the ATF, yet not so large as to preclude the timely accomplishment of MIW operations.

B.
The geographic shape of the AOA greatly affects the time required to conduct MCM operations. Square and rectangular shapes are preferred as this better facilitates the layout of MCM sweep tracks and provides for increased sweep efficiency.

C.
The overall AOA layout may include:

1. 
Approach lanes.

2. 
Retirement lanes.

3. 
Inner and Outer transport areas.

4. 
Fire support areas (FSA's).

5. 
Helicopter transport areas.

6. 
Sea operating areas.

XII.
 PHASES OF THE ASSAULT

A.
Pre-assault - operations taking place prior to the actual assault. Exploratory / 
reconnaissance operations should be conducted to define the threat and decide where active MCM needs to be applied.

1. 
 Unless the operation is part of deception operations, stealth should be maintained to prevent the compromise of the intended landing area.

2. 
The scope of the MCM operations during the Pre-Assault phase is dependent upon:

a)
The perceived mine threat.

b) 
The availability of MCM forces.

c) 
The threat to MCM forces.

d) 
The concept of operations and scheme of maneuver ashore.

B.
Assault phase - The task of MCM forces during the assault phase is to breakthrough the Mine Danger Areas established during the Pre-Assault phase. Tasking could 
include:

1. 
Precursor AMCM (Airborne Mine Countermeasures) operations.

2. 
Breakthrough MCM operations in channels and boat lanes.

3. 
Bouyage of channels and areas.

4. 
Guinea Pig and check sweep operations.

5. 
Lead-through operations for high value units.

6. 
Deception operations
   

7. 
Support from EOD (Explosive Ordnance Disposal) and NSW (Naval Special Warfare) units.

C.
Post-Assault - Conducted immediately following the assault, once the beachhead has been secured. Operations are centered on attrition and clearance expanding the areas to  allow for follow-on forces to move ashore. Tasking may include:

1. 
Continued operations to expand channels and operating areas.

2. 
Attrition operations in existing channels and areas.

3. 
Further Bouyage of channels and areas.

4. 
EOD neutralization of mines previously marked, continuation of mine exploitation.

5. 
Lead through tactics for high value units.

XIII. 
VSW MCM PROBLEMS

A.
Present capabilities in the SW/VSW region are very limited. The available MCM 
systems are not designed for use in this area. Since mines may be remotely controlled from shore, sweep systems may be ineffective. Other problems include:

1. 
Vulnerability of MCM assets.

2. 
Lack of fast, covert clearance method for both mines and obstacles.

3. 
Amphibious Force has no organic MCM assets.

4. 
Use of air MCM may require dedicated flight deck space on an amphibious platform if USS Inchon is not available to support mine clearance operations.  

XIV. 
VSW PROPOSAL:

A.
Brute force clearance (In-stride breaching)

1. 
Use of explosives to breach mines and barriers.

2. 
Involves the landing of a beach party to secure the landing area, and to begin working out through the SZ/VSW region.

3. 
Use of Air MCM assets to clear from seaward in, meeting with the beach party.

4. 
Use of LCAC (MCAC) as a mine countermeasure platform.  

5.
SABRE/DET System; now cancelled.

a)
SABRE- Shallow Water Assault Breaching System

b)
DET- Distributed Explosive Technology

XV. 

OTHER FUTURE DEVELOPMENTS

A. 
REMOTE MINEHUNTING SYSTEM (RMS)

1. 
RMS will be an organic, off-board mine reconnaissance system. 

2. 
Surface ships will employ RMS to meet the demand for over-the-horizon mine reconnaissance of anticipated operating areas in support of the ship's individual mission and to prepare for the arrival of other naval forces. 

3. 
The RMS sensor suite will be used against bottom and moored mines for mine reconnaissance in deep water to a portion of the very shallow water (VSW) region. 

4. 
The Remote Minehunting System is intended to provide battle groups and individual surface combatants with an organic means of detecting and avoiding mines. 

5. 
The remotely operated system, using computer aided detection and precise navigation systems, will detect and classify mines and record their locations for avoidance or subsequent removal. 

6. 
The system, with organic handling, control and logistic support, is designed to be air transportable to forces anywhere in the world. 

7. 
The Remote Minehunting System will provide a rapidly deployable mine countermeasures system to surface combatant forces in the absence of deployable mine countermeasures forces.

B.
AIRBORNE LASER MINE DETECTION SYSTEM (ALMDS)

1. 
MAGIC LANTERN.  The Magic Lantern Deployment Contingency system is an electro-optical mine detection system that uses an aircraft-mounted laser to detect floating and keel-depth moored mines.  The system builds on advances in electro-optic technology to provide digitized imagery of mines lurking just beneath the surface of the sea. 
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