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Roles and Missions of the Air Combat Element (ACE)

Introduction.  The Marine air ground task force (MAGTF) is organized to meet the continuing demands of modern combat by coordinating a diverse array of assets under the control of a single commander.  Marine aviation adds to the unique capability and dimension of the MAGTF by dramatically increasing its firepower, mobility, and area of influence.  Support for the MAGTF has been the focus of Marine aviation and establishes the foundation for aviation support.

Missions of Marine Aviation.  Marine aviation has two missions.  Its

· Primary mission is to participate as the air component of the operating forces in the seizure and defense of advanced naval bases and for the conduct of such land operations as may be essential to the prosecution of a naval campaign.

· Collateral mission is to participate as an integral component of naval aviation in the execution of such other Navy functions as the fleet commanders may direct.

Six Functions of Marine Aviation.  The six functions of Marine aviation define its ability to conduct all aviation functions essential to support a ground campaign.  Marine aviation is unique in that it is one of very few aviation organizations in the entire world that can provide all six functions.  For example, the U.S. Air Force can provide five of six functions, but is not equipped to provide assault support.  The six functions of Marine aviation are

· Air reconnaissance

· Anti-air warfare

· Assault support

· Offensive air support

· Electronic warfare

· Control of aircraft and missiles

Air Reconnaissance.  Throughout the history of armed conflict, opposing forces have sought to control the high ground.  The reason is simple:  better observation and fields of fire.  With the advent of aerial platforms, it was soon found that one could obtain observation of the enemy and terrain without necessarily paying the price of taking the high ground.  The French experimented with military observation balloons as early as the 1790s.  Observation balloons became very popular in the American Civil War.  During World War I, aircraft were designed solely for reconnaissance; fighters and bombers were developed later in the war.

Simply stated, when the commander commits his troops to battle, he does so with certain risks.  The ultimate purpose of any type of reconnaissance is to reduce the commander’s unknown risks.  Air reconnaissance

· Supports the intelligence warfighting function

· Is employed tactically, operationally, and strategically

· Involves the acquisition of intelligence information by employing visual observation and/or sensors in aerial vehicles (see MCWP 2-11, Intelligence Collection, and MCWP 2-15.4, Imagery Intelligence)

The three types of air reconnaissance are

· Visual reconnaissance
· May be conducted by any airborne platform

· Consists of an observer or pilot visually searching a route, point, or area

· Is frequently used in support of the delivery of offensive fires such as artillery support, naval surface fire support, or CAS

· May be conducted in conjunction with other missions such as assault support

· Multi-sensor imagery reconnaissance

· Includes photography from standard cameras, photograph and radar imagery from the advanced tactical aerial reconnaissance system (ATARS), and infrared imagery

· Is used to detect and pinpoint the location of enemy installations, facilities, and force concentrations

· Is also used to support terrain analysis

· Electronic reconnaissance

· Is used to detect, locate, identify, and evaluate enemy electromagnetic radiation

· Is performed with passive interception equipment that recovers signals and determines signal direction, source, and characteristics

· Gathers data that, when processed into intelligence, is used to update the electronic order of battle and technical intelligence

All aircraft units constantly perform visual air reconnaissance.  The Marine tactical EW squadron (VMAQ), Marine unmanned aerial vehicle (UAV) squadron (VMU), Marine fighter attack squadron (VMFA), Marine fighter attack (all weather) squadron [VMFA(AW)], attack helicopters, and other air reconnaissance platforms can be equipped with either sensors or weapons to conduct other than visual reconnaissance or to perform armed reconnaissance.  The Marine Air Control Squadron (MACS) supplies the Marine air traffic control detachment (MATCD), which provides air traffic control (ATC) services for these missions.

Anti-Air Warfare (AAW).  Anti-air warfare involves

“that action required to destroy or reduce to an acceptable level the enemy air and missile threat.  It includes such measures as the use of interceptors, bombers, antiaircraft guns, surface-to-air and air-to-air missiles, electronic attack, and destruction of the air or missile threat both before and after it is launched.  Other measures which are taken to minimize the effects of hostile air action are cover, concealment, dispersion, deception (including electronic), and mobility.”

-- Joint Pub 1-02

The primary purpose of AAW is to gain and maintain whatever degree of air superiority is required; this permits the conduct of operations without prohibitive interference by opposing air and missile forces.

Offensive anti-air warfare (OAAW) involves those operations conducted against enemy air assets and air defense systems before they can be launched or assume an attacking role.  OAAW operations in or near the objective area consist mainly of air attacks to destroy or neutralize hostile

· Aircraft

· Airfields

· Radar

· Air defense systems

· Supporting areas

OAAW also includes attacks against enemy theater missile operations and suppression of enemy air defenses (SEAD).

Offensive counter air (OCA) is the joint term for an operation mounted to destroy, disrupt, or limit enemy air power as close to its source as possible.

Air defense includes all defensive measures designed to destroy attacking enemy aircraft or missiles in the earth’s 

atmosphere or to nullify or reduce the effectiveness of such attack.  Air defense involves both active and passive measures:

· Active air defense, a subcategory of air defense, includes the use of aircraft, air defense weapons, supporting weapons (i.e., weapons not primarily used in an air defense role), and EW. 

· Passive air defense constitutes all measures other than active defense that are taken to minimize the effects of hostile air action.  These include the use of cover, concealment, camouflage, deception, dispersion, electronic protection (EP), and protective construction.  Passive air defense is a command responsibility of every unit commander.

Assault Support.  Assault support involves the use of aircraft to provide tactical mobility and logistical support for

· The MAGTF

· The movement of high-priority cargo and personnel within the immediate area of operations

· In-flight refueling

· The evacuation of personnel and cargo

(See MCWP 3-24, Assault Support.)  Assault support contributes primarily to two warfighting functions:

· Maneuver

· Logistics

Assault Support Operations.  Assault support operations require detailed, coordinated, and concurrent planning.  Efficient execution of assault support operations requires thorough knowledge of mission, enemy, terrain and weather, troops and support available time available (METT-T).  The seven specific types of operations that comprise assault support are

· Combat assault transport

· Air delivery

· Aerial refueling

· Air evacuation

· Tactical recovery of aircraft and personnel (TRAP)

· Air logistical support

· Battlefield illumination

Combat assault transport

· Provides mobility for MAGTF forces

· Is used to rapidly deploy forces, bypass obstacles, or redeploy forces to meet the enemy.  The significant mobility, speed, range, and freedom of action provided by combat assault transport increases the MAGTF commander’s options.

· Allows the MAGTF commander to rapidly build up forces at a specific time and location of his choosing.  In the near future, advanced aircraft designs (MV-22) may further expand these advantages to the MAGTF commander.

Air delivery operations transport equipment and supplies to forward operating bases (FOBs) or remote areas.  Airdrops (parachute or free fall) deliver equipment and supplies and are executed primarily by fixed-wing transport aircraft.  Airdrops are conducted when surface or helicopter transport cannot fulfill resupply requirements due to range, closed lines of communications (LOC), lack of adequate airfields, prohibitive ground tactical situation, high tonnage, or the need to reduce response time.

The supported commander selects the drop zone (DZ) using the following criteria:

· The drop zone should be free of obstacles.

· Aircraft approach routes are not over enemy controlled territory.

· The terrain should be flat.

· The DZ should be a rectangular area with prevailing wind along the zone’s long axis.

· The terrain should have prominent features.

The best DZ is close to an area with ample cover and concealment.  This allows materiel recovery, segregation, inventory, and preparation for distribution without exposing personnel to enemy observation or fire.

Aerial refueling is provided by Marine KC-130 aircraft, which serve as airborne tankers for rotary- and fixed-wing aircraft with the probe and drogue system.  Aerial refueling allows Marine aircraft to

· Conduct flight-ferrying operations

· Extend time on station

· Extend mission range
Air evacuation is the transportation of personnel and equipment from FOBs or remote areas, including

· Flights from areas of operations to secure rear areas

· MEDEVAC

· Extraction of forces

Helicopters and fixed-wing transport aircraft perform air evacuations.

Tactical recovery of aircraft and personnel (TRAP) missions facilitate the recovery of personnel and equipment while avoiding additional loss.  The TRAP mission is an implied task associated with all MAGTF operations.  Specially trained and briefed aircrews with a task-organized force from the GCE are assigned to perform TRAP missions.  TRAP missions are conducted when the tactical situation prevents the utilization of traditional search and rescue techniques and only when survivors and their locations are confirmed.  TRAP missions stress

· Detailed planning

· Assigned and briefed aircrews

· Confirmation of survivors and their locations

By using the TRAP concept, the Marine Corps fulfills the joint chief’s of staff (JCS’s) requirement for each service to be able to perform combat search and rescue (CSAR).  Using TRAP techniques, Marine forces are able to perform self-supporting SAR operations and some external SAR support.  SAR is a secondary task, and its execution should not detract from primary warfighting functions.  Marine forces currently lack the organic capability to effectively conduct searches when the survivor’s location is unknown, particularly in a medium or high threat environment.

Air logistical support provides assault support to Marine ground forces in much the same manner as helicopters.  Air logistical support by KC-130 aircraft delivers troops, equipment, and supplies to areas beyond helicopter range and lift capability or when surface transportation is slow or unavailable.  The Marine Corps’ limited quantities of transport aircraft restrict their use in amphibious assaults, operations ashore, or contingency plans.

Battlefield illumination is provided by both fixed-wing and rotary-wing aircraft to provide light (battlefield illumination) in the battlespace.  Battlefield illumination can

· Be visible or infrared spectrum

· Last for a few minutes or can be repeated to last several hours

Assault Support Limitations.  While each of these mission categories provides significant combat power to the MAGTF, some limitations to the use of assault support assets must be addressed.  When assault support limitations are considered during planning, much of the risk involved can be mitigated.

Limited visibility or darkness can provide a unique opportunity for employing assault support assets.  Planning and executing assault support missions under these conditions require more precision.  The ability to exploit degraded enemy visual acquisition and to strike during periods of minimum alert greatly enhances aircraft survival and aids in mission accomplishment.

While darkness or limited visibility can be advantageous, it can also present limitations to assault support.  Problems can occur when aircraft encounter difficulties during rendezvous, approaches, and landings.  Troop and cargo loading and unloading are also slower and more difficult.  Planners should anticipate delays and increase mission time requirements.  Rotary-wing assault support aircraft currently have no radar capability.  Night vision systems are available but cannot duplicate daylight conditions.

During night or reduced visibility operations, using smaller formations and longer intervals between formations to reduce landing zone congestion can reduce the level of risk.  Route and LZ selection become more important for navigation and safe conduct of takeoffs and landings.  Using night vision devices (NVD) significantly increases aircrews’ ability to conduct night operations.  However, NVD use does not guarantee tactical success.  Effective NVD use requires a full understanding of their capabilities and limitations as they apply to each tactical situation.  Nothing turns night into day except the sun.  

Weather at the landing zone is more limiting than weather en route or at home base.  Temperature extremes and wind velocity can seriously affect helicopter performance.  Low ceilings and poor visibility decrease assault support effectiveness, influence escort tactics, and hamper fire support coordination.

Landing zone identification is one of the most difficult aspects of assault support missions.  Improvements to navigation systems such as GPS have helped considerably, but LZs still must be identified visually before landing.  Proper map study, aerial imagery, aircraft sensors, systems (forward-looking infrared, GPS), and accurate LZ descriptions will decrease erroneous identification of LZs.  Planners should use initial terminal guidance teams or LZ marking whenever possible.

Reduced radius of action or time on station is determined by fuel on board.  Increasing an aircraft’s payload beyond a certain point reduces the amount of fuel it can carry, which in turn reduces its time on station.  Refueling at FOBs or forward arming and refueling points (FARPs) reduces this limitation but requires additional planning, resources, and coordination.  

Communications are a critical link to the coordination of assault support missions with the controlling agencies and fire support agencies.  Real time information is crucial and cannot be overemphasized.  Thorough communications planning can provide secure, reliable radio transmissions and enhance alternate means of communications such as message drop or face-to-face liaison.

Enemy defenses may significantly affect the conduct of assault support missions.  The propagation of lethal air defense systems will have a detrimental effect on air support.  Local air superiority will greatly increase the ability to successfully conduct assault support missions.  SEAD may be required to enable assault support operations.  Enemy surface-to-air weapons, fighters, and small arms fire must be considered when evaluating risk and determining routes.

Escort support to destroy, neutralize, or suppress a threat before it is able to influence the assault support mission may be required.  Assault support assets posses limited self-defense capabilities and therefore must rely on escorts to provide local security for their missions.  Some mission profiles may require additional assets to ensure the safe arrival of MAGTF forces into the objective area.

Mission Categories for Execution.  Categories are assigned to ensure appropriate focus of assets is assigned to a particular mission request.  The level of need is the determinate factor and is assigned by the supported unit.  The three categories are

· Urgent:  only applicable to the medical evacuation of critically wounded, injured, or ill personnel whose immediate evacuation is a matter of life or death.

· Priority:  assigned for the tactical movement of personnel, material, or equipment where excessive delay would jeopardize the success of the mission.

· Routine:  assigned when time is not a critical factor and delay would not endanger lives or loss of material.

Offensive Air Support (OAS).  OAS involves those air operations conducted against enemy installations, facilities, and personnel to directly assist in the attainment of MAGTF objectives through the destruction of enemy resources or by the isolation of his military force (see Marine Corps Reference Publication (MCRP) 5-12C, Marine Corps Supplement to the DOD Dictionary).  Its primary support of the warfighting functions is to provide fires and force protection through

· Close air support (CAS):  “air action by fixed- and rotary-wing aircraft against hostile targets which are in close proximity to friendly forces and which require detailed integration of each air mission with the fire and movement of those forces.”  (Joint Pub 1-02)

· Deep air support (DAS):  “air action against enemy targets at such a distance from friendly forces that detailed integration of each mission with fire and movement of friendly forces is not required.  Deep air support missions are flown on either side of the fire support coordination line; the lack of a requirement for close coordination with the fire and maneuver of friendly forces is the qualifying factor.”  (MCRP 5-12C)  DAS missions include

· Air interdiction.  Air interdiction operations destroy, neutralize, or delay the enemy’s military potential before it can be brought to bear effectively against friendly forces.  These missions respond to known targets that are briefed in advance.

· Armed reconnaissance.  Armed reconnaissance missions find and attack targets of opportunity (i.e., enemy materiel, personnel, and facilities) in assigned areas.  Armed reconnaissance differs from air interdiction in that armed reconnaissance targets are not known or briefed in advance.

OAS projects firepower to shape events in time and space; this allows the commander to influence the battle.  OAS also allows the commander to shape the battlespace by

· Delaying enemy reinforcements

· Degrading critical enemy functions

· Manipulating enemy perceptions

This ultimately results in protection of the force.  VMFAs, VMFA(AW)s, Marine attack squadrons (VMAs), and attack helicopters provide OAS.  Utility helicopters and the Marine UAV squadron (VMU) support OAS missions.  The controlling agency for OAS is the direct air support center (DASC), which is operated by the Marine air support squadron (MASS).

Electronic Warfare.  EW is “any military action involving the use of electromagnetic and directed energy to control the electromagnetic spectrum or to attack the enemy.”  (Joint Pub 1-02)  EW primarily provides support of fires, command and control, and intelligence warfighting functions through three major subdivisions:

· Electronic attack (EA):  component of EW that involves the use of electromagnetic or directed energy to attack personnel, facilities, or equipment with the intent of degrading, neutralizing, or destroying enemy combat capability.

· Electronic protection (EP):  component of EW that involves action taken to protect personnel, facilities, and equipment from any effect of friendly or enemy employment of EW that degrades, neutralizes, or destroys friendly combat capability.

· EW support (ES):  component of EW that involves actions, tasked by or under direct control of an operational commander, to search for, intercept, identify, and locate sources of intentionally and unintentionally radiated electromagnetic energy for the purpose of immediate threat recognition.

Only the VMAQ squadron is specifically equipped to perform all aspects of EW.  The MATCD provides ATC services for these missions.

Control of Aircraft and Missiles.  Aircraft and missile control serves to integrate the other five functions of Marine aviation by providing the commander with the means with which to exercise command and control authority over Marine aviation assets.  This control

· Enhances unity of effort

· Disseminates a common situational awareness

· Involves the integrated employment of

· Facilities

· Equipment

· Communications

· Procedures

· Personnel

· Allows the ACE commander to plan operations and to direct and control aircraft and missiles to support accomplishment of the MAGTF’s mission

· Supports the command and control warfighting function

Aviation Squadrons and Organizational Equipment.  The table below lists the equipment and missions of the different aviation squadrons.

	Squadron
	Equipment
	Mission

	Air Reconnaissance
	
	

	· VMFA.  Marine fighter/attack squadron
	F/A-18 D Hornet fitted with the advanced tactical airborne reconnaissance system (ATARS) pod
	Multi-sensor reconnaissance

	· VMAQ.  Marine tactical electronic warfare squadron
	EA-6B Prowler
	Electronic reconnaissance

	· VMU.  Currently two VMU squadrons in the Marine Corps
	Pioneer unmanned aerial vehicle
	Unmanned aerial reconnaissance

	Anti-Air Warfare
	
	

	· VMFA.  Marine fighter/attack squadron
	· F/A-18 C

· D Hornets
	To destroy or reduce the enemy air and missile threat

	· LAAD battalion.  Low altitude air defense battalion
	Stinger missile
	Defensive anti-air warfare

	Assault Support
	
	

	· HMLA.  Marine light attack helicopter squadron
	· UH-1N helicopters
	· Combat utility helicopter support

· Command and control platform

	· 
	· Also the AH-1W Cobra gunship
	Assault support escort

	· HMM.  Marine medium helicopter squadron
	CH-46E helicopters
	Transport of personnel

	· HMH.  Marine heavy helicopter squadron
	CH-53D or CH-53E helicopters
	Transport of supplies and equipment

	· VMGR.  Marine aerial refueler/transport squadron
	KC-130 Hercules aircraft
	Aerial refueling of tactical fixed-wing and helicopter aircraft

Delivery of personnel, supplies, and equipment

	· VMM.  Marine tilt rotor squadron
	MV-22 transition will stand up VMMT-204 to incrementally phase in the MV-22
	Tasks similar to those of the HMM squadrons


	Squadron
	Equipment
	Mission

	Offensive Air Support
	
	

	· VMA.  Marine attack squadron
	· AV-8B Harrier
	Attack of surface targets under day or night visual conditions

	
	· Latest model Harrier, the AV-8B II+ fitted with the APG-65 Radar
	Enhanced night attack capability

	· VMFA.  Marine fighter attack squadron
	· F/A-18 C

· D Hornets
	Attack of surface targets under all weather conditions

	· HMLA.  Marine light attack helicopter squadron
	UH-1N and AH-1W helicopters
	Close air support

	Electronic Warfare
	
	

	· VMAQ.  Marine tactical electronic warfare squadron
	EA-6B Prowler
	Airborne electronic warfare


Organization of Marine Aviation.  Marine aviation, like the ground combat elements, is organized for training and task organized for combat.

Organization for Training and Administration.  

A major general commands the Marine aircraft wing (MAW), the largest Marine aviation command.  The MAW is task organized to provide a flexible and balanced air combat element.  It is capable of supporting one Marine division and FSSG.  The Marine Corps has three active wings and one reserve wing:

· 1st MAW located in Okinawa

· 2nd MAW on the East Coast

· 3rd MAW on the West Coast

· 4th MAW in Reserve

A colonel commands the Marine air group (MAG), comparable to an infantry regiment.  The MAG is task organized based on mission and available facilities.  The three types of groups are

· Aircraft:  smallest aviation unit capable of independent operations with no aid (except supply) from higher commands.

· Control:  provides, operates and maintains the MACCS.  In addition, the low altitude air defense (LAAD) battalion is part of the Marine air control group.

· Support:  provides aviation ground support in the form of refueling, engineer, motor transport, etc., to the air wing.

A lieutenant colonel commands a squadron, the largest aviation unit with a fixed T/O and T/E.  The squadron is comparable to an infantry battalion.

Missile units have a fixed T/O and are normally part of the Marine air control group.  Missile units are organized into battalions and batteries.

Organization for Operations.  Marine aviation is task organized into aviation combat elements (ACE) to support Marine air-ground task forces.

The ACE for a Marine expeditionary force (MEF) is a MAW.  It will be capable of providing all six functions of Marine aviation.  The MAW is capable of extended independent operations ashore.  It requires Navy support during early stages of an amphibious assault.  The light anti-air defense (LAAD) battalion supports a MEF.

The ACE for a Marine expeditionary brigade (MEB) is a MAG.  It may have the capability of providing all six functions of Marine aviation.  The MAG is capable of limited operations ashore, if provided with external support.  It requires Navy support during the early stages of an amphibious assault.  A battery (45 teams) of Stingers (anti-air missiles) supports the MEB.

The ACE for a Marine expeditionary unit (MEU) is a composite squadron [HMM(Rein)].  The HMM(Rein) squadron has

· Six AV-8B aircraft

· All four types of helicopters

· A section of LAAD (5 teams)

· A detachment for air traffic control and direct air support coordination

The squadron is capable of performing limited anti-air warfare, assault support, control of aircraft and missiles and offensive air support.  It depends on the Navy for anti-air warfare, air reconnaissance, and electronic warfare.  It is not capable of independent operations ashore.

Marine Air Command and Control System (MACCS).  The Marine air control group (MACG), organic to the Marine air wing, provides, operates, and maintains the MACCS.  The MACG consists of these units:

· Marine wing communications squadron (MWCS)

· Marine tactical air command squadron (MTACS)

· Marine air support squadron (MASS)

· Marine air control squadron (MACS)

· Low altitude air defense (LAAD) battalion

· Tactical air control party (TACP)
Marine Wing Communications Squadron (MWCS).  The mission of the MWCS is to provide expeditionary communications for the ACE of a MEF.

Marine Tactical Air Command Squadron (MTACS).  The MTACS provides equipment, maintenance, and operations for the ACE TACC as a component of the MAGTF.  It equips, mans, operates, and maintains the tactical air command center (TACC).  

The TACC is the senior agency and the principle command element of the MACCS.  It is the facility from which all aircraft and air control functions in the operations area are coordinated, including anti-air warfare.  The TACC is the command post for the tactical air commander, who supervises, directs, controls, and coordinates all MAGTF air operations.

In an amphibious operation, the Navy will control air operations in the objective area until control is phased ashore.  Prior to the transfer of all air control ashore, the MACCS may deploy ashore and assume responsibility for a some of the tasks related to control of aircraft supporting the landing force, such as CAS, helicopter operations, and front-line reconnaissance.  In this instance, the TACC is referred to as the tactical air direction center (TADC) until all air operations are transferred ashore.

The TACC/TADC is organized into two sections:

· The future operations section (FOS), who prepares the air tasking order (ATO) and fragmentary orders (Frags) based on MAGTF requests (including JTARS) and aircraft availability

· The current operations section (COS), who ensures the ATO and Frags are executed

Marine Air Support Squadron (MASS).  MASS facilitates control of aircraft operating in a direct support role as part of a MAGTF principally through the direct air support center (DASC).  The DASC, usually co-located with the 

senior fire support coordination center (FSCC), coordinates close air support and assault support missions.  

Responsibilities of the DASC include

· Receiving and processing

· Joint tactical air strike requests (JTARs)

· Assault support requests (ASRs).

· Receiving ATO/FRAGs and coordinating preplanned CAS

· Receiving, processing, and coordinating immediate requests for CAS, including coordination with the senior FSCC

· Adjusting preplanned schedules and diverting airborne assets (with authorization from the TACC) in support of the GCE’s priorities

· Assigning control of aircraft to subordinate tactical air control parties (TACPs), such as FACs, FAC(A)s, TAC(A)s and ASC(A)s.

· Advising and briefing aircraft on

· Artillery and naval gunfire

· Assigned missions

· Air strikes

· Enemy anti-aircraft activity

· Restrictive fire measures

· Status of requests to requesting agencies

· Receiving, recording, and reporting airstrike battle damage assessments (BDAs) from returning aircraft and TACPs

Marine Air Control Squadron (MACS).  The MACS provides

· Air surveillance and control of aircraft and surface-to-air missiles (SAMs) for anti-air warfare

· Navigational assistance to friendly aircraft

The MACS will serve as the alternate TACC/TADC when directed.  The principal MACCS agency provided by the MACS is the tactical air operations center (TAOC).  The TAOC, the radar "eyes" of the MACCS, detects, identifies, and classifies all aircraft in its area of responsibility.  The MACS also provides continuous, all-weather air traffic control (ATC) services for land-based aircraft operating out of expeditionary airbases and forward operating bases.

Low Altitude Air Defense (LAAD) Battalion.  A LAAD battalion is organic to the MACG in the MAW.  It consists of an H&S battery and two firing batteries each with three LAAD platoons.

Operational LAAD units began receiving the Avenger anti-air vehicle in 1996.  The Avenger is a HMMWV with

· Eight turret-mounted, ready-to-fire stinger missiles

· A .50 caliber machine gun

· Laser range finder

· FLIR

· Autotracker

· Shoot-on-the-move capability

Each LAAD firing platoon consists of three firing sections.  Each firing section has five firing teams each.  Two LAAD platoons have the Avenger; the third is equipped with man-portable air-defense system (MANPADS) Stinger.  Platoons with the Avenger have 15 Avenger vehicles divided into three sections of five fire units each.  Platoons with MANPADS will have 15 MANPADS Stingers divided into three sections of five teams each.

For early warning (EW) of possible threat aircraft, the LAAD battalion has the AN/UPS-3 tactical defense alert radar (TDAR).  The TDAR is a short range (10 nautical mile), low altitude (under 10,000 feet) EW radar capable of alert and defense cueing capability.

Tactical Air Control Party (TACP).  Marine TACPs are the link between the MACCS and the ground commanders.  They are organic to Marine infantry divisions, regiments, and battalions and as such work for the GCE.  An air officer (AO), who advises and informs the GCE commander on the employment of supporting aircraft, requests and coordinates air support missions and leads the TACP.  The infantry battalion TACP has two forward air control (FAC) parties; regiment and division TACPs do not have FACs.

The battalion TACP is composed of 3 aviation officers and 12 enlisted communication personnel.  The senior aviator is the battalion air officer; each of the other aviators is the FAC.  The primary duties of the FAC are to

· Operate with forward elements of the battalion

· Advise the infantry company commander on the proper use of supporting aircraft (helicopter or fixed wing)

· Request immediate CAS

· Provide terminal control of CAS aircraft

· Assess damage and report the battle damage assessment (BDA.

· Gather intelligence

· Remain aware of the friendly positions and scheme of maneuver

Tank battalions and light armored reconnaissance (LAR) battalions have two aviators assigned as forward air controllers.  One will usually act as the AO; one, as the FAC.

References.

MCWP 3-2, Aviation Operations
MCWP 3-22, Anti-Air Warfare
MCWP 3-23.1, Close Air Support
MCWP 3-24, Assault Support
MCWP 3-25, Low Altitude Air Defense

Appendix A

Aircraft Capabilities Guide

This ready reference of MAGTF aircraft may be referenced for initial operational planning only.  Aircraft performance is affected by many variables such as temperature, atmospheric pressure, humidity, wind, aircraft configuration, and mission requirements.  Specific performance parameters are calculated for every mission.  Detailed mission planning requires close liaison with the ACE and use of appropriate operations and tactical manuals.

CH-46E.

	Dimensions

	Height
	16 feet 8 inches

	Weight
	

	· Empty
	16,500 pounds 

	· Maximum gross weight
	24,300 pounds

	Rotor diameter
	51 feet

	Length
	84 feet 4 inches

	Airspeed

	Maximum endurance
	70 KIAS

	Maximum range
	110 to 130 KIAS

	Maximum airspeed
	145 KIAS

	Fuel Capacity

	Pounds
	4488

	Gallons
	660

	Endurance

	Payloads
	4300 pounds

18 pax

	Endurance
	2 + 55 hours

	Weapons Systems

	Guns
	2 X 50 caliber XM 218

	Other Systems

	GPS navigation
	Miniature Airborne GPS Receiver (MAGR) System (Communications/Navigation Control System [CNCS] configured A/C only)

	Communications Equipment

	HF
	1 X AN/ARC-94

	VHF/UHF
	1 X AN/ARC-182 w/KY-58 encryption device

	UHF
	1 X AN/ARC-51A w/KY-58 encryption device

	VHF/UHF
	1 X AN/ARC-210 w/KY-58 encryption device (CNCS configured A/C only)

	Aircraft Survivability Equipment

	RWR
	AN/APR-39(V)1 radar warning receiver

	IRCW
	AN/ALQ-157 infrared jammer

	Expendables
	AN/ALE-39 countermeasures dispenser

	Missile warning
	AN/AAR-47 missile warning system


CH-53D

	Dimensions

	Height
	24 feet 11 inches

	Weight

	· Empty
	27,000 pounds

	· Maximum gross
	42,000 pounds

	Rotor diameter
	72 feet 3 inches

	Length
	88 feet 6 inches

	Airspeed

	Maximum endurance
	70 KIAS

	Maximum airspeed
	130 KIAS

	Fuel Capacity

	Pounds
	13,178

	Gallons
	1938

	Endurance

	Payloads
	37 pax

8000 pounds internal

	Typical
	3 + 00 hours

	Best case
	5 + 30 hours

	Weapons Systems

	Guns
	2 X 50 caliber XM 218

	Other Systems

	None

	Communications Equipment

	HF
	1 X AN/ARC-94 or AN/ARC-174

	UHF/VHF
	2 X an/ARC-182 w/KY-58 encryption device or 2 X AN/ARC-210 w/KY-58 encryption device

	Aircraft Survivability Equipment

	RWR
	AN/APR-39(V)1 radar warning receiver

	IRCM
	AN/ALQ-157

	Missile warning
	AN/AAR-47 missile warning system


CH-53E

	Dimensions

	Height
	28 feet 4 inches

	Weight
	

	· Empty
	36,000 pounds 

	· Maximum gross weight
	73,500 pounds

	Rotor diameter
	79 feet

	Length
	99 feet 1/2 inch

	Airspeed

	Maximum endurance
	75 KIAS

	Maximum airspeed
	150 KIAS

	Fuel Capacity

	Pounds
	15,000

	Gallons
	2277

	Endurance

	Payloads
	37 to 55 pax

20,000 pounds internal

	Typical
	4 + 00 hours

	Best case
	Indefinite with AR

	Weapons Systems

	Same as CH-53D

	Other Systems

	FLIR
	AN/AAQ-16B

	Communications Equipment

	Same as CH-53D

	Aircraft Survivability Equipment

	RWR
	Same as CH-53D

	IRCWM
	None

	Missile warning
	Same as CH-53D


UH-1N

	Dimensions

	Height
	13 feet 1 inches

	Weight
	

	· Empty
	6900 pounds 

	· Maximum gross weight
	10,500 pounds

	Rotor diameter
	48 feet

	Length
	57 feet 4 inches

	Fuselage width
	9 feet 4.5 inches

	Airspeed

	Maximum endurance
	55 to 65 KIAS

	Maximum airspeed
	130 KIAS

	Fuel Capacity

	Pounds
	1329.5 internal

1020 additional w/auxiliary fuel cells (2 maximum)

	Gallons
	195.5

150 additional w/auxiliary fuel cells (2 maximum)

	Endurance

	Best case
	1 + 30 (internal fuel only; 1300 pounds gear/ordnance/pax)

2 + 20 (1/2 auxiliary fuel cell; 900 pounds gear/ordnance/pax)

3 + 10 (full ausilizry fueld cell; 400 pounds gear/ordnance/pax)

	Worst case
	1 + 15 (internal fuel only; 1300 pounds gear/ordnance/pax)

2 + 00 (1/2 auxiliary fuel cell; 900 pounds gear/ordnance/pax)

2 + 45 (full auxiliary fuel cell; 400 pounds gear/ordnance/pax)

	Weapons Systems

	Guns
	7.62mm M2A0E

7.62mm GAU-17

50 caliber GAU-16

	Rockets
	2.75 inch rockets, WAFFAR

	Typical mix:  CAS
	(14) 2.75 inch rockets, GAU-16/GAU-17

	Other Systems

	GPS navigation
	Doppler GPS Navigation System (CDNU configured A/C only)

	FLIR
	AN/AAQ-22 Navigation FLIR with LASER range finder and VCR

	Miscellaneous
	Loudspeaker for PSYOPS missions

AN/ULQ communications jamming package

	Communications Equipment

	VHF/UHF
	3 X AN/ARC-210 w/KY-58 encryption device (SATCOM available on one radio only)

	UHF
	1 X AN/ARC-182 w/KY-58 encryption device

	UHF
	1 X AN/ARC-159 w/KY-58 encryption device

	VHF
	1 X AN/ARC114 w/KY-58 encryption device

	Miscellaneous
	ASC-26 communication package provides 1 X UHF and 2 X VHF radios for airborne command and control

	Aircraft Survivability Equipment

	RWR
	AN/APR-39 radar warning receiver

AN/APR-44 CW radar warning receiver

	IRCM
	AN/ALQ-144

	Expendables
	AN/ALE-39 countermeasures dispenser

	Missile warning
	AN/AAR-47 missile warning system

	Laser warning
	AN/AVR-2


AH-1W

	Dimensions

	Height
	13 feet 9 inches

	Weight
	

	· Empty
	10,500 pounds 

	· Maximum gross weight
	14,750 pounds

	Rotor diameter
	48 feet

	Length
	58 feet

	Fuselage width
	3 feet 7 inches

	Airspeed

	Maximum endurance
	72 KIAS

	Maximum airspeed
	190 KIAS

170 KIAS (w/wing stores)

	Fuel Capacity

	Pounds
	2037

	Gallons
	304

	Endurance

	Payloads
	2250 pounds (in addition to full internal fuel)

	Typical
	2.3 hours

	Best case
	2.6 hours

4.6 hours (with 2 auxiliary fuel tanks)

	Worst case
	1.8 hours

3.6 hours (with 2 auxiliary fuel tanks)

	Weapons Systems

	Missiles
	BGM-71 A/A-1/C/D/E/E-5B

TOW AGM 114A/B/C/K Hellfire

AGM-122A Sidearm

AIM=9L/M Sidewinder

	Guns
	20mm turret (+110 AZM, + 30 elevation -50°)

20mm ammo (MK 50 series, PGU 27/28/31 series)

	Rockets
	LAU-61/68 2.75 inch rockets, 7 or 19 shot pod

LAU-10, 5 inch rocket, 4 shot pod

	Typical Mix:

	· AAW
	2 X AIM-9, 2.75 inch flechette, 20mm gun

	· OAS
	Hellfire, TOW, 5 inch rockets, internal gun

	· Armed RECCE
	Hellfire, TOW, 2.75 inch rockets, internal gun (Sidearm)

	· Escort
	Sidewinder, 2.75 inch RP/HE, internal gun, TOW/Hellfire

	· FAC(A)
	Hellfire, TOW, 2.75 inch RP, internal gun

	Other Systems

	GPS navigation
	Embedded GPS/INS (1686 upgrade)

	FLIR
	Night Targeting System

	Laser
	Pulsed, 1064mm, neodymium, YAG; laser designator and ranging system

	CCTV
	TV camera

	VCR
	SVHS and VHS recording capability

	Optics
	Direct view optics

	Communications Equipment

	VHF/UHF
	2 X AN/ARC-182 w/KY-58 encryption device

	VHF/UHF
	2 X AN/ARC-210 w/KY-58 encryption device (1686 upgrade only)

	Aircraft Survivability Equipment

	RWR
	AN/APR-39(V)1 radar warning receiver (pulsed)

AN/APR-44 radar warning receiver (CW)

	IRCM
	AN/ALQ-144

	Expendables
	AN/ALE-39 countermeasures dispenser


KC-130 (Models F/R/T)

	Dimensions

	Height
	38 feet 4 inches

	Weight
	

	· Empty
	90,000 pounds 

	· Maximum gross weight
	155,000 pounds (SLEP)

135,000 pounds (non-SLEP)

	Length
	97 feet 9 inches

	Wingspan
	132 feet 7 inches

	Airspeed

	Maximum endurance
	240 KIAS

	Maximum airspeed
	350 KIAS

	Fuel Capacity

	Takeoff fuel KC-130F
	41,406 cargo

65,831 tanker

	KC-130R/T
	59,606 cargo

84,032 tanker

	Endurance

	Typical
	13 hours

	Weapons Systems

	
	

	Other Systems

	Radar
	AN/APS 133 (weather, ground, beacon IFF capable) INS

GPS*

Celestial Navigation*

	Communications Equipment

	VHF/VOR
	2 X AN/AR 126

	UHF
	2 X AN/ARC-159(V)1

	HF
	2 X AN/ARC-190

SATCOM*

	DASC Suite
	AN/UYQ-3A

	Aircraft Survivability Equipment

	ALQ-157
	

	AAR-47
	

	ALE-139, APR-39**
	

	Night vision lighting**
	


*Some aircraft are configured to operate these systems
** Only specially configured aircraft
	Air Delivery of Cargo and Personnel

	Container delivery system
	Up to 16 bundles

37,248 pounds

	Military free fall
	64 jumpers

	Heavy equipment
	Vehicles, ammo, cargo (42,000 pounds)

	Personnel static line
	64 jumpers

	Air Land Delivery of Cargo and Personnel

	Cargo-configured Airframe
	Passengers

Pallets

Troops

0

6

0

92

1

76

72

2

44

52

3

33

41

4

32

24

5

16

70 litters with 6 attendants

74 litters with 2 attendants

	Tanker-configured Airframe
	Passengers

Pallets

40

1

24

2



	Short Unimproved Airfield Operations

	Size and strength of runway are performance dependent
	Standard is 3500 feet by 60 feet

	Mission Profiles

	DASC(A) capable, radio relay, battlefield illumination

	Rapid Ground Refueling Rates (Pounds per minute)

	IFR SPR

	Model
	Point
	Drogue
	Panel
	Pod

	AH-1W
	1
	59
	34
	49

	
	2
	54
	29
	44

	CH-46
	1
	79
	44
	59

	
	2
	69
	35
	49

	CH-53
	1
	66
	40
	56

	
	2
	56
	31
	46

	Aerial Refueling Transfer Rates

(JP-5 at Standard Daytime Temperature)

	
	1 Receiver

(pounds per minute)
	2 Receivers

(pounds per minute)

	F cargo
	980
	490

	R or T cargo
	1020
	510

	F tanker
	2040
	2040

	R or T tanker
	2040
	2040


AV-8B

	Models

	AV-8B Day Attack(DMT)

AV-8B Night Attack (NVD/FLIR)

AV-8B II + RADAR

	Dimensions

	Height
	11 feet 8 inches

	Weight
	

	· Empty
	4600 pounds 

	· Mixed gross weight
	39,000 pounds

	Wingspan
	30 feet 3 inches

	Airspeed

	Maximum endurance
	230 KIAS

	Maximum airspeed
	585 KCAS/1.0 IMN

	Fuel Capacity

	Pounds
	7759 internal

11,749 with 2 external drop tanks

830 with 4 external drop tanks

	Endurance

	Varies significantly with ordnance load and mission profile.  Refer to NWP 3-22.5-AV8B, Vol I for specific weapons load profiles

	Hi Lo Hi profile with 6 Mk 82, DECM, and gun
	Combat radius 170 nm

Loiter time 25 minutes

	Lo Lo Lo profile with 6 Mk 82, DECM, and gun
	Combat radius 80 nm

Loiter time 15 minutes

	Weapons Systems

	Guns
	GAU-12 25mm gun

	Rockets
	2.75 and 5 inch HE-Frag, AT/APERS

	HEGP, WP, RP, ILLUM, and chaff

	Bombs
	MK 81, Mk 82, Mk 83

MK 20 Rockeye, MK 77 Napalm

GBU-12, GBU-16 LGB

CBU-72 FAE, CBU-78 Gator

	Missiles
	AGM-65E Laser Maverick

AGM-65F IR Maverick (night attack only)

AGM-122 Sidearm

AIM-9 Sidewinder

	Miscellaneous
	LUU-2A/B Illumination flares, Mk 58 Marine Locator Marker

	Other Systems

	GPS navigation
	Integrated P-coded GPS targeting system

	FLIR
	1 power navigation FLIR

	Dual mode tracker
	Laser spot tracker with 6 power TV video

	Camera
	VTR HUD/dual-mode tracker recorder

	Communications Equipment

	VHF/UHF
	2 X RT-1250A/ARC w/KY-58 encryption device

	Aircraft Survivability Equipment

	RWR
	AN/ALR-67 radar warning receiver

	DECM
	AN/ALQ-164 DECM system

	Expendables
	AN/ALE-39 countermeasures dispenser


F/A-18 (Models A/C/D)

	Dimensions

	Height
	15 feet 3 inches

	Weight
	

	· Empty
	24,500 pounds 

	· Maximum T/O
	51,900 pounds

	Wingspan
	40 feet 5 inches

	Airspeed

	Maximum endurance
	250 KIAS (approximate)

	Maximum airspeed
	750 KIAS (NATOPS)

650 KIAS (sea level)

	Fuel Capacity

	Pounds
	12,800 (10,800 internal, 2000 centerline tank)

	Gallons
	1900 (1500 internal, 400 centerline tank)

	Endurance

	Typical
	1 + 30 hours

	Best case
	2 + 45 hours

	Worst case
	12 minutes

	Hi Hi Hi profile with centerline tank
	2 + 45 hours

	Weapons Systems

	Guns
	20mm internal gun

	Rockets
	LAU-10 (5 inch rockets)

LAU-51 (2.75 inch rockets)

LAU-61 (2.75 inch rockets)

	Radar
	APG-65 multimode radar

· Air to air

· Air to ground

	Missiles
	AGM-65E Laser Maverick

AGM-65F IR Maverick

AGM-88 Harm

Walleye I/II

AIM-7 Sparrow

AIM-9 Sidewinder

	Bombs
	Mk 80 series

MK 20 Rockeye, GBU-10/12/16

CBU-59 APAM

CBU-78 Gator, Mk 77 Napalm

Mk 36, Mk 40, Mk 4 (Destructors)

Mk 52, Mk 55, Mk 56 (Bottom/Moored Mines)

Mk 62, Mk 63, Mk 64, Mk 65 (Quickstrike Mines)

	Miscellaneous
	Tactical air-launch decoy

	Typical Mix

	· Air-to-air
	2 AIM-9, 2 to 4 AIM-7/AIM-120

6 second 20mm (578 rounds)

	· Air-to-ground
	4 to 8 Mk 82 or 2 to 4 Mk 83/84

2 AIM-9, 2 AIM-7/AIM 120


	Other Systems

	FLIR
	AN/AAS-38 target FLIR/With laser designator

AN/AAR-50 navigation FLIR

(F/A-18C/D only)

	Laser
	AN/AS-1 73 laser spot tracker

	On-board recording
	HUD recorder

DDI selectable

AN/ASQ-I 73 35mm strike camera

	Communications Equipment

	VHF/UHF
	2 X AN/ARC-210 w/KY-58 encryption device

	Aircraft Survivability Equipment

	RWR
	AN/ALR-67 radar warning receiver

	DECM
	2 X ALQ-126B

AN/ALQ-167 (tactical contingency pod)

	Expendables
	AN/ALE-47 countermeasures dispenser


EA-6B ICAP 2

	Dimensions

	Height
	16 feet 8 inches

	Weight
	

	· Empty
	34,000 pounds 

	· Maximum T/O
	61,500 pounds

	Wingspan
	53 feet

	Airspeed

	Maximum endurance
	53 to 55 IMN, aircraft configuration dependent

	Maximum airspeed
	86 IMN (TJS pod limitation)

	Minimum airspeed
	114 KIAS (Minimum approach speed)

220 KIAS (TJS pod operation)

	Fuel Capacity

	Pounds
	25,400 total

15,400 internal

10,000 external

	Gallons
	3768 total

2268 internal

1500 external

	Endurance

	Varies greatly depending on aircraft configuration and mission profile; typical pod and external fuel load will result in approximately 1 hour and 45 minutes loiter without AR

	Hi Lo Lo Hi profiles with 4 X TJS pods
	425 nm mission radius

	Weapons Systems

	Jammers
	5 X AN/ALQ-99 tactical jamming pods

	Radars
	AN/APS-130 ground mapping radar

	Missiles
	AGM-88 HARM

	Miscellaneous
	AN/ALE-41 and 43 corridor chaff pod

AN/ALQ on-board receiver system

	Typical mix
	Load based on enemy order of battle and threat

Typical load will be 3 to 4 tactical jamming pods

1 to 2 AGM-88 or external fuel tanks

	Other Systems

	On-board recording
	AN/ALQ-99 on-board/tactical jamming system recorder

	Miscellaneous
	UHF/VHF, AM/FM regency scanner

USQ-113 Communications jammer

	Communications Equipment

	HF
	1 X AN/ARC-105

	VHF
	1 X AN/ARC-175

	UHF
	2 X AN/ARC-159 w/KY-58 encryption devices

	Aircraft Survivability Equipment

	RWR
	None

	DECM
	2 X ALQ-167 tactical contingency pod (training only)

	Expendables
	AN/ALE-39 countermeasures dispenser


MV-22

The MV-22 aircraft provides a worldwide self-deploying capability (2100 nautical miles with inflight refueling).  It also provides modern avionics that will improve joint interoperability by providing the capability to transmit, receive, and display information to and from aircraft, ground units, or other services.

	Length
	57 feet 4 inches

	Width
	84 feet 7 inches

	Height
	22 feet 1 inch

	Troop capacity
	24 combat-equipped troops

	External capability
	10,000 pounds

	Cruise airspeed
	230 kts

130 kts w/external load

	Scenario Cruise Airspeed Combat Radius

	24 Combat-equipped Marines

	· Cruise Airspeed
	230 kts

	· Combat Radius
	272.9 nm

	10,000 pound internal load

	· Cruise Airspeed
	230 kts

	· Combat Radius
	270 nm

	8000-pound external load (HUMMV)

	· Cruise Airspeed
	130 kts

	· Combat Radius
	105 nm

	Aircraft Survivability Equipment

	AN/APR-39A (V)2 Radar Signal Detecting Set

	AN/AVR-2A Laser Detector System

	AN/AAR-47 Missile Warning System

	AN/ALE-47 Countermeasure Dispenser System

Designed to protect the aircraft from anti-aircraft artillery (AAA), surface to air missile (SAM), and airborne intercept (AI) threats.
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