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The U. S. Domestic Reduced Vertical Separation Minimum (DRVSM) Program is an element of the FAA’s National Airspace System (NAS) Operational Evolution Plan (OEP).  The process of changing separation standards in any airspace requires a dedicated effort to assess the actual performance of airspace users under the current separation standard and the potential performance of airspace users under the new standard.  This assessment, beginning in the 1980s under the auspices of the International Civil Aviation Organization (ICAO), assessed the feasibility of reducing the vertical separation minimum above Flight Level (FL) 290 from 2,000 to 1,000 ft.  RVSM was successfully implemented in the North Atlantic on 27 March 1997.  Since then, RVSM has been implemented in Asia Pacific, Europe and Middle East regions.

For RVSM-compliant aircraft, DRVSM will allow greater availability to more fuel-efficient altitudes and routes and increase the probability an aircraft will be cleared to the desired altitude or route.  For those aircraft that are non-RVSM compliant, the DoD-FAA Memorandum of Understanding (MOU) grants access to RVSM altitudes to the extent practicable based upon existing traffic and safety considerations.  Flying unit commanders must maintain frequent communication with local Air Route Traffic Control Centers (ARTCC) to ensure non-RVSM aircraft are accommodated without mission degradation.
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EXECUTIVE SUMMARY

As part of the National Airspace System Operational Evolution Plan (OEP), the FAA is planning to implement DRVSM on 20 Jan 2005 in the 48 contiguous states of the United States, the District of Columbia, Alaska, the portion of the Gulf of Mexico where the Federal Aviation Administration (FAA) provides air traffic services, the San Juan Flight Information Region (FIR) and the airspace between Florida and the San Juan FIR.  RVSM will also be implemented in the adjoining airspace of Southern Canada and Mexico to coincide with the implementation of DRVSM.  Full DRVSM implementation, FL 290 – FL 410, adds six additional altitudes to the current vertical separation minimum system.  Although the USAF plans to be RVSM compliant to the maximum extent possible, various design limitations prevent current fighter, bomber and trainer aircraft from meeting this deadline.   

A Memorandum of Understanding (MOU) between the FAA and DoD was signed in Dec 2001.  The purpose of this MOU was to establish policy, assign responsibilities and provide a FAA/DoD framework for the efficient use of DRVSM airspace while meeting the requirements for operational and cooperative training missions of national security.  Accordingly, the FAA will accommodate non-compliant U.S. military aircraft operations within RVSM airspace, considering the national security and defense responsibilities given to military authorities.  “Accommodation” is defined as allowing military aircraft to flight plan and fly within exclusionary DRVSM airspace without regard to equipage, to the extent practicable based upon existing traffic and safety.  

USAF Air Traffic Control (ATC) facilities and Base Operations should review existing letters of agreement, standard operating procedures and MOUs with their adjacent FAA ATC facilities for DRVSM impact and amend as appropriate prior to initial implementation.  

Ultimate success in transition to the DRVSM environment will rely on the continuous engagement of senior flying unit personnel with their FAA service providers, both in the terminal and enroute environments.

This Enabling Concept provides AF mission planners, command and control agencies and aircrews the necessary information required to operate those aircraft not in compliance with DRVSM standards.
SECTION 1 - GENERAL

1.1  Purpose.  This plan provides United States Air Force mission planners, command and control agencies and aircrews information required to operate aircraft not in compliance with Domestic Reduced Vertical Separation Minimum (DRVSM) standards.  The goal of DRVSM is to achieve user and provider benefits inherent to operations conducted at more optimum flight profiles and with increased airspace capacity in domestic airspace.

1.2  Background.  

1.2.1  In the late 1970s, faced with rising costs and growing demands for a more efficient use of the available airspace, the International Civil Aviation Organization (ICAO) initiated a comprehensive program of studies to examine the feasibility of reducing the 2000 ft vertical separation minimum applied above flight level (FL) 290, to the 1000 ft minimum used below FL290.  Throughout the 1980s, various studies were conducted under the auspices of ICAO in Canada, Europe, Japan and the USA.   

1.2.2  These studies concluded the global reduction of vertical separation was safe, feasible, would not impose demanding technical requirements and would be cost-beneficial.  The studies also showed that the North Atlantic (NAT) Minimum Navigation Performance Specification (MNPS) airspace was an ideal region for the introduction of Reduced Vertical Separation Minimum (RVSM) because of the types of aircraft and the essentially unidirectional flow of traffic.  Planning for RVSM in the NAT Region commenced in 1990.  RVSM was implemented from FL330 through FL370 on 27 March 1997.  A second stage extended RVSM to FL310 and FL390 inclusive in October 1998.  The third and final phase began 24 January 2002 and included FL290-410.  NAT Region implementation also included the application of RVSM in the transition area states within the European region.

1.2.3  Further RVSM implementation has occurred in the Pacific, where RVSM Phase 1 (FL290-390) was implemented on 24 February 2000.  Phase 2 added tactical use through FL410 on 5 October 2000.  (Tactical use means RVSM separation is applied only between compliant aircraft.)  RVSM Phase I (Transition airspace) was implemented in the West Atlantic Route System (WATRS) on 20 Sep 2000 and Phase 2 was implemented on 1 Nov 2001.  

1.2.4  RVSM continues to be implemented around the globe.  The RVSM program has been implemented in oceanic and continental airspace in the North and South Atlantic, the Pacific, the South China Sea, and in the portion the WATRS airspace that is part of the New York Oceanic FIR.  RVSM has also been implemented in the continental airspace of Australia and Europe.   Most recently, it has been implemented in the Bay of Bengal and Middle East.

1.2.5  The European RVSM program was the first non-oceanic area and one of the most important steps towards increasing en-route capacity to cope with the continuously growing traffic.  Consequently, the introduction of RVSM in Europe, 24 January 2002 was much more challenging and involved over 40 Participating States.  Due to the physical inability (limitations in aircraft design) of adapting the large majority of military combat, training etc. aircraft to meet RVSM compliance, State aircraft were exempted from compliance with the RVSM requirement from the onset.  Discussions took place to establish the means by which the requirements of military flight operations, within the European RVSM airspace could be met.  However, due to the negative impact of non-compliant aircraft on the controller’s workload and hence on the airspace capacity, military authorities were encouraged to make military aircraft compliant as far as practicable.  Though all States have agreed to accommodation of non-compliant aircraft, there have been cases where aircraft were not accommodated or denied access to RVSM airspace.  These denials have caused an increase in flying times between departure and destination points and have also led to increased fuel consumption and have in some cases required unplanned fuel stops.  Those military aircraft operating as Operational Air Traffic (OAT) or General Air Traffic (GAT) which are non-RVSM compliant require 2000ft minimum vertical separation from all other aircraft.    

1.2.6  The DRVSM Program is an element of the NAS Operational Evolution Plan (OEP) designed to improve the utilization of US airspace in a safe and cost effective manner.  Experience gained through simulations favored full DRVSM implementation (FL 290 – FL 410) vice a phased approach (ex. FL 350 – FL390).  Full implementation allowed more controller flexibility in handling air traffic and would reduce the risk of controller error.  Full DRVSM implementation, FL 290 – FL 410, adds six additional altitudes to those available under previous conventional vertical separation minimum system.  Users can anticipate fuel savings, potential decrease of departure delays, improved access to desired flight levels, more flexibility in receiving clearance for weather deviations and reduced impact of adverse weather by permitting aircraft deviations to other airways without loss of efficiency.  The ATC system will experience overall increased efficiency, decreased workload (less vectoring), increased flexibility, reduction in conflict points, increased sector throughput and enhanced capacity.  These benefits have already been noted in those oceanic areas where RVSM has become operational.  

1.2.7  Doc 9574 is the ICAO document for RVSM implementation.   The implementation of RVSM is considered to be exclusionary airspace.  Part 91.706 (Operations within airspace designated as Reduced Vertical Separation Minimum Airspace) and part 91, Appendix G (Operations in Reduced Vertical Separation Minimum (RVSM) Airspace), contain the FAA requirements.   Part 91, Appendix G, and the European Joint Airworthiness Authorities (JAA) regulations and standards have been used worldwide for RVSM aircraft and operator approval.

1.2.8 Under special circumstances, detailed procedures have been used worldwide to accommodate non-RVSM aircraft, i.e. State or humanitarian aircraft.   The USAF plans to be RVSM compliant, as far as practicable, however current fighters, bombers and trainers, due to design limitations will not be able to comply with certain RVSM equipage requirements.  As a result, discussions ensued to establish procedures for non-RVSM compliant military flight operations within DRVSM airspace to prevent undue disruption.  Instantaneous communication and constant surveillance within the National Airspace System enhance safe accommodation of non-RVSM compliant aircraft.  A Memorandum of Understanding (MOU) between the Federal Aviation Administration and United States Department of Defense was signed in Dec 2001.  The purpose of this MOU was to establish policy, assign responsibilities, and provide a cooperative FAA/DoD framework for the efficient use of DRVSM airspace while meeting the requirements for operational and training missions of national security.  

1.2.9  The FAA will accommodate non-compliant U.S. military aircraft operation within RVSM airspace, considering the national security and defense responsibilities given to military authorities.  “Accommodation” is defined, for the MOU, as allowing military aircraft to flight plan and fly within exclusionary DRVSM airspace without regard to equipage to the extent practicable based upon existing traffic and safety.  

1.2.10  The FAA published a Notice of proposed rulemaking (NPRM) in Federal Register, Vol. 67, No. 91 on 10 May 2002, proposing to permit RVSM flight in the airspace over the contiguous 48 States of the United States (U.S.) and Alaska and that portion of the Gulf of Mexico where the FAA provides air traffic services.  A Supplemental NPRM (SNPRM) on RVSM was published in the Federal Register, Vol. 68, No. 40 on 28 Feb 2003.  In this SNPRM, the FAA added a proposal to implement RVSM between flight levels (FL) 290—410 in Atlantic High and Gulf of Mexico High Offshore airspace and in the San Juan FIR.  The FAA also proposed to remove the proposed option that would have permitted part 91 turbo-propeller aircraft to operate in DRVSM airspace with a single RVSM compliant altimeter.

1.2.11  The DRVSM Final Rule under docket number 12261 was published on 27 Oct 2003. The “Domestic RVSM Implementation Plan” section of the rule package states that the target DRVSM implementation date is 20 Jan 2005. Domestic U.S. airspace will not be designated as RVSM airspace until that date.  The DRVSM program plan is to implement RVSM requirements on 20 Jan 2005 in the lower 48 States of the United States, the District of Columbia, Alaska, that portion of the Gulf of Mexico where the Federal Aviation Administration (FAA) provides air traffic services, the San Juan Flight Information Region (FIR), and the airspace between Florida and the San Juan FIR. The effective date for the Final Rule was 26 Nov 2003. Paragraph 4-5-10 of the Final Rule provides ATC policies for accommodation of non-RVSM aircraft flown by the DoD.  This rule also requires any aircraft that is equipped with Traffic Alert and Collision Avoidance System version II (TCAS II) and flown in RVSM airspace to incorporate a version of TCAS II software that is compatible with RVSM operations.  

1.2.12  RVSM will also be implemented in the adjoining airspace of Southern Canadian and Mexico to coincide with the implementation of DRVSM.

1.3  Compliance.  

1.3.1  Safety.  Aircrews must file the proper equipage code on their flight plan as means of notification for controller handling in DRVSM airspace. While DRVSM airspace will be exclusionary for those non-RVSM aircraft, there will be exceptions for military aircraft, humanitarian flights and aircraft transitioning through RVSM altitudes.  These scenarios will require application of 1000 or 2000 ft vertical separation minima appropriate to RVSM or non-RVSM airspace and aircraft capability.  Adherence to cleared altitudes is imperative.

1.3.2 Operations. 14 CFR 91.180 and part 91 Appendix G enables the FAA to authorize a deviation to operate a Non-RVSM aircraft in RVSM airspace. The DRVSM Memorandum of Understanding (MOU) between the DoD and the FAA provides for accommodation of non-RVSM military aircraft to operate within DRVSM airspace.  “Accommodation” as defined in the MOU, allows military aircraft to flight plan and fly within exclusionary DRVSM airspace without regard to equipage as specified in paragraph 3.1 below.   This “Accommodation” allows DoD to flight plan and fly within exclusionary airspace reserved for RVSM compliant aircraft.    The FAA and DoD have been working to develop specific procedures for accommodation of Non-RVSM compliant military aircraft operations within DRVSM airspace.  When they are finalized, appropriate guidance will be revised and re-published.  As stated, with limited exceptions, the RVSM mandate calls for only RVSM authorized aircraft/operators to fly in designated RVSM airspace.   Aircrews should remember that accommodation is based on existing traffic and safety considerations.  Factors such as weather; traffic saturation and controller workload may affect these considerations and may not always lead to flight as exactly filed.  In those cases where aircrews cannot accept any changes to flight plans advance coordination will be necessary to ensure conditional approval and accommodation.  Specific procedures for coordination and conditional approval of individual cross country flights or flights involving multiple ARTCCs that require special handling or will be fuel critical to reach final destination are currently being developed.  Further information will be forthcoming and published in DoD FLIP GP and AP/1.  

2.0  DESCRIPTION 

2.1  Implementation.  The target date for implementation is 20 Jan 2005, at all altitudes from FL 290 – FL 410 in all lower 48 states of the United States, Alaska, Atlantic and Gulf of Mexico High Offshore Airspace and the San Juan FIR.  Implementation of RVSM will also be in adjoining airspace of Canada and Mexico to provide a seamless environment for aircraft traversing those borders.  The MOU between the FAA and DoD refers to only FAA controlled airspace.  The FAA is including the following procedures in DRVSM planning and training for FAA Air Traffic Controllers:

2.1.1 Accommodation for military.

2.1.2  
Process to transition non-RVSM aircraft through RVSM airspace.

2.1.3  
Mountain wave activity and turbulence.

2.2  RVSM Equipage

2.2.1  Part 91, appendix G, provides basic RVSM standards for aircraft and operator programs.  Aircraft RVSM compliant per Federal Aviation Regulation, Part 91, Appendix G, and registered through the Air Force Flight Standards Agency (AFFSA/XOP) database may operate without restriction.  Aircrew should indicate RVSM compliance on their flight plan as indicated in accordance with FLIP GP and AP/1.

2.2.2  Aircraft not RVSM compliant shall not indicate RVSM compliance on their flight plan or to controllers.  

2.2.3  In the course of coordinating the DRVSM program, DoD requested that the FAA consider allowing certain aircraft equipped with a single altimeter meeting RVSM standards to be considered eligible for DRVSM operations.   After considering the operational and certification issues, the FAA Flight Standards and Aircraft Certification Services have concluded that DoD aircraft should be considered eligible for RVSM operations within the airspace of the U.S.  provided that at least one of the installed altitude measurement systems meets the standards for altimetry system error containment detailed in Part 91 Appendix G, Section 2, paragraph (d), (e) or (f), as appropriate and all other aircraft systems required by Appendix G, Section 2, paragraph (c) (2) and (3), respectively, are installed on the aircraft (i.e., one automatic altitude control system and an altitude alert system). 

2.2.4  Only aircraft with single altimeter systems documented as being RVSM-compliant may take advantage of RVSM altitude separation and handling.  Currently, there are no single 

altimeter system aircraft meeting RVSM altitude reporting and alerting criteria.

2.2.5 TCAS equipage requirements are contained in 14 CFR sections 121.356.  Part 91 Appendix G does not require TCAS equipage in RVSM airspace; however, Appendix G does require that aircraft equipped with TCAS II and flown in RVSM airspace be modified to incorporate TCAS II Version 7.0 or a later version.

2.2.5.1  The FAA’s position for non-RVSM aircraft receiving 2,000-foot separation is that there is no need for them to comply with the TCAS requirement for TCAS II Version 7.  Therefore, non-RVSM aircraft accommodated within RVSM airspace may operate with TCAS II Version 6.04.  Crews shall be trained and aware of operational differences in the use of TCAS II Version 6.04 while in RVSM designated airspace.

2.3  Equipment Requirements.  Aircraft receiving airworthiness approval for RVSM operations must satisfy the following requirements prior to entering RVSM airspace:

2.3.1 Two independent altitude measurement systems (meeting the RVSM requirements).

2.3.2  
One secondary surveillance radar (SSR) altitude reporting transponder.

2.3.3  
One altitude alert system.

2.3.4  
One automatic altitude control system.

2.4  Approval Process.  The approval process involves modifying the aircraft to RVSM standards per FAR 91-RVSM.  The Aircraft Program Office will provide airworthiness certificate for each aircraft Mission Design Series (MDS).  In turn, MAJCOMs will provide operational approval indicating that operations training programs, operating practices and procedures, operations manuals and checklists, and maintenance programs provide specific guidance on RVSM operations.  MAJCOM/DO or delegated authority will certify via letter that aircraft meets RVSM airworthiness requirements and aircrew, maintenance and logistic procedures and training meet or are equivalent to those specified in FAA AC 91-RVSM.  These letters will be forwarded to AFFSA/XOP, 1535 Command Drive, Suite D-305, Andrews AFB, MD, 20762-7002.  AFFSA will forward letters and notify appropriate civil aviation authorities.  Approvals will be registered with the North American Approvals Registry and Monitoring Organization (NAARMO).  Once RVSM compliance is registered in one civil database, it is shared by other regional data agencies (e.g., Central Monitoring Agency in London, UK).   

3.0  OPERATIONS. 
3.1  Accommodation.  “Accommodation” is defined as allowing military aircraft to flight plan and fly within exclusionary DRVSM airspace without regard to equipage in accordance with the following responsibilities.  (Note: As stated, with limited exceptions, the RVSM mandate calls for only RVSM authorized aircraft/operators to fly in designated RVSM airspace.   Aircrews should remember that accommodation is based on existing traffic and safety considerations.   Factors such as weather; traffic saturation and controller workload may affect these considerations and may not always lead to flight as exactly filed.  In those cases where aircrews cannot accept any changes to flight plans advance coordination will be necessary to ensure conditional approval and accommodation.)
3.1.1  The FAA will:

3.1.1.1 Accommodate non-RVSM compliant military aircraft operation within DRVSM airspace, without mission degradation, to the extent practicable based upon existing traffic and safety considerations.  

3.1.1.2 Apply appropriate separation between all RVSM and non-RVSM equipped aircraft, as specified in the appropriate FAA directives.

3.1.2  The DoD will:

3.1.2.1 Plan for the military aircraft fleet to be RVSM compliant, as far as practicable.  (The DoD anticipates only military transport and tanker aircraft with an operational ceiling of FL290 or above, will be RVSM compliant for the foreseeable future.)  

3.1.2.2 Ensure RVSM equipage (compliance) status is indicated on the flight plan.

3.1.2.3  Provide prior notification of non-approved aircraft flight via flight plan filing within a       reasonable timeframe, relative to the proposed departure.  This timeframe for flight plan filing will be coordinated/determined between the military unit and the local ARTCC. 

3.1.2.4  Ensure flight crews are aware of RVSM operating practices and procedures, outlined in

CFR 91, Appendix G, for aircraft operations above FL 290, regardless of RVSM compliance. 

3.1.2.5  Ensure aircraft equipage approval meets performance standards as prescribed in CFR 

Part 91, Appendix G, and is reported to the FAA Technical Center.
3.1.3  Special actions and procedures may be utilized for contingencies with FAA approval.

3.2  Coordination with Local Air Traffic Control Centers.  Local USAF Flying Unit Commanders and Air Traffic Control facilities will collectively review existing Letters of Agreement, Standard Operating Procedures and Memorandums of Understanding for DRVSM impact, amending where appropriate prior to initial implementation.  

3.2.1  Flying Unit Commanders, Operational Commanders, ATC Facility Managers and Flight Operation Managers will be required to maintain an operational awareness of DRVSM impact specifically to any non-RVSM approved aircraft being routinely not accommodated or handled in DRVSM airspace.  Any subsequent unanticipated mission impact, related to DRVSM implementation, will be addressed at the local level between the involved military users, regional FAA/USAF representatives and air traffic control facilities to limit any subsequent mission degradation to the extent possible based upon existing traffic and safety considerations.  Mission degradation issues that cannot be solved at the local or MAJCOM level will be forwarded through Regional FAA/USAF representatives to HQ AFFSA.
3.3 Filing Procedures.  The pilot shall indicate RVSM status on the appropriate block of the DD 175/FAA Flight Plan (FAA Form 7233-1) using the equipage suffix listed in FLIP GP and AP/1.  ATC will use aircraft equipage suffix information to apply either a 1,000 or 2,000-foot vertical separation standard.  The pilot will not annotate the Flight Plan with the RVSM equipage suffix (i.e. letter “W” or “Q”) unless authorized by the MAJCOM via the operational approval process. 

3.3.1  Currently aircraft operating in a formation flight are considered non-RVSM approved aircraft regardless of their single-ship status.    (Note:  The FAA and DoD are aggressively working to develop policy and procedures for formation flights and handling as a single-ship when all elements are RVSM certified.  When these procedures are finalized this notice will be revised and guidance re-published.)  

3.3.2  Where non-RVSM aircraft regularly conduct operations above FL290, the unit, local ATC and ARTCC facilities will develop procedures to cover those flight operations.  

3.3.3  Military flights may file flight plans and depart without a conditional approval.  Clearance into RVSM airspace will be based on existing traffic and safety considerations.  (Note:  Factors such as weather, traffic saturation and controller workload may affect these considerations and may not always lead to flight as exactly filed.  In those cases where aircrews cannot accept any changes to flight plans advance coordination will be necessary to ensure conditional approval and accommodation.)
3.3.4  Individual non-RVSM or formation flights requiring access to RVSM airspace involving one or multiple ARTCCs and/or flights that require special handling or will be fuel critical to reach final destination should coordinate for assistance and conditional approval.  Requests for assistance and conditional approval should be accomplished prior to the operator filing a flight plan and must be submitted 60 – 240 minutes in advance.  Coordination may also occur after the flight plan is filed or while airborne.  Specific procedures for coordination and conditional approval are currently being developed.  Further information will be forthcoming and published in DoD FLIP GP and AP/1.     

3.4  Pilot/Controller Phraseology.  Table 3-1 shows standard phraseology that pilots and controllers will use to communicate DRVSM operations.

Table 3-1

Standard Phraseology for DRVSM Operations

	Message
	Phraseology

	For a controller to ascertain the RVSM approval status of an aircraft:
	“(call sign) confirm RVSM approved”

	Pilot indication that flight is RVSM approved
	“Affirm RVSM”

	Pilot will report lack of RVSM authority (Non-RVSM status):

On the initial call on any frequency in the RVSM airspace and…

In all requests for flight level changes pertaining to flight levels within the RVSM airspace and…

In all read-backs to flight level clearances pertaining to flight levels within the RVSM airspace and…

In read back of flight level clearances involving climb and descent through RVSM airspace (FL290–410)
	“Negative RVSM”

	Pilot report one of the following after entry into RVSM airspace:  all primary altimeters, autopilot or altitude alerters have failed.  

This phrase is be used to convey both the initial indication of RVSM aircraft system failure and on initial contact on all frequencies in RVSM airspace until the problem ceases to exist or the aircraft has exited RVSM airspace).
	“Unable RVSM Due to Equipment”

	ATC denial of clearance into RVSM airspace
	“Unable clearance into RVSM airspace, maintain (or descend to or climb to) FL (number)”

	Pilot reporting severe turbulence affecting ability to maintain level
	“Unable RVSM due to turbulence”

	ATC requesting pilot to report when able to resume RVSM
	“Report able to resume RVSM”

	Pilot ready to resume RVSM after aircraft system or weather contingency
	“Ready to resume RVSM”


3.4.1  Use “Negative RVSM” in all verbal ground-to-ground communications involving non-RVSM aircraft while cleared to operate within RVSM airspace.   See Table 3-1.

3.5  Non-RVSM Aircraft Requesting Climb To and Descent From Flight Levels Above RVSM Airspace.  Non-RVSM aircraft can also be considered for accommodation if requesting to climb/descend through RVSM airspace when operating at flight levels above RVSM airspace.  Non-RVSM aircraft requesting climb to and descent from flight levels above RVSM airspace will be handled on a workload-permitting basis.  The vertical separation standard applied in RVSM airspace between non-RVSM aircraft and all other aircraft shall be 2,000 feet.

3.5.1  Non-RVSM aircraft requesting climb/descent through RVSM airspace can only be considered for accommodation provided:  a) Aircraft is capable of a continuous climb/descent and does not need to level off at an intermediate altitude for any operational considerations, and b) Aircraft is capable of climb/descent at the normal rate for the aircraft.  

Note:  Use “Negative RVSM” in all verbal ground-to-ground communications involving non-RVSM aircraft while cleared to operate within RVSM airspace.  See Table 3-1.

3.6 Canadian Operations.  Canada will accommodate DoD non-RVSM aircraft within RVSM airspace under the umbrella exemption of State aircraft (military, police and Customs).  The implementation of DRVSM will not alter the handling or current policies related to trans-border operations of DoD or other military flights, and appropriate separation will be applied between all RVSM and non-RVSM approved aircraft.

3.6.1  The conditions for operation of non-RVSM certified State aircraft are set out in Canadian AIP RAC 12.16.6(d) and will be published in the FLIP.

3.6.2   Operations of non-RVSM aircraft do not require advance approval to operate in RVSM airspace. 

3.6.3   As a general rule, RVSM approved aircraft will be given priority for level allocation over non-RVSM approved aircraft.  Similarly to the commitment by the FAA in the FAA/DoD MOU, Canada will accommodate military aircraft in RVSM designated airspace without mission degradation to the extent practicable, taking account of traffic and safety considerations.  

3.7  Definition of Public Aircraft.  The DRVSM MOU between the DoD and the FAA provides for accommodation of non-RVSM military aircraft to operate within DRVSM airspace.  The definition of military aircraft reads:  “United States military aircraft shall include all DoD certified aircraft operated by the United States Government.”  This MOU does not assume accommodation for aircraft, which do not meet the requirements of Section 40125, Title 49, United States Code.
3.8 Emergency Procedures.  In-flight equipment malfunctions include partial or complete failure of equipment, which may affect either safety, separation standards, and/or the ability to the flight to proceed in RVSM airspace.  Aircrews should communicate the nature and extent of any assistance desired from ATC.  Table 3-2 identifies initial pilot/controller actions in contingency situations.  It is recognized that the pilot and controller will use judgment to determine the action most appropriate to any given situation.  

Table 3-2

Contingency Actions: Weather Encounters and Aircraft System Failures

	Initial Pilot Actions when unable to maintain flight level (FL) or unsure of aircraft altitude-keeping capability:

	· Notify ATC and request assistance as detailed below

· Maintain cleared flight level, to the extent possible, while evaluating the situation

· Watch for conflicting traffic both visually and by references to TCAS, if equipped

· Alert nearby aircraft by illuminating exterior lights (commensurate with aircraft limitations

	Severe Turbulence

	Pilot will:

· Contact ATC and state “Unable RVSM Due to Turbulence”

· Request vector clear of traffic at adjacent FL’s

· Request FL change or reroute, if desired
	Controller will:

· Advise pilot of conflicting traffic

· Provide lateral or longitudinal separation from aircraft at adjacent FL’s, traffic permitting

· Issue FL change or reroute, traffic permitting

	Mountain Wave Activity (MWA)

	Pilot will:

· Contact ATC and report experiencing MWA

· If controller calls approaching or converging traffic at adjacent FL and the aircraft is experiencing MWA that significantly affects altitude-keeping, pilot may request vector for traffic avoidance

· If so desired, request a FL change or re-route

· Report location and magnitude of MWA to ATC
	Controller actions:

· Advise pilot of conflicting traffic at adjacent FL

· If pilot requests, vector aircraft to avoid merging target with traffic at adjacent RVSM flight levels, traffic permitting

· Issue FL change or re-route, traffic permitting

· Issue PIREP to other aircraft

	Wake Turbulence Encounters

	Pilot should:

· Contact ATC and request vector, FL change, or if capable, a lateral offset
	Controller should:

· Issue vector, FL change or lateral offset clearance, traffic permitting

	Failure of Auto-Pilot, Altitude Alerter or All Primary Altimeters

	Pilot will:  

· Contact ATC and state “Unable RVSM Due to Equipment”

· Request clearance to conduct operations in RVSM airspace as a DoD non-RVSM aircraft unless operational situation dictates otherwise 
	Controller will:

· Provide 2,000 feet vertical separation or appropriate horizontal separation

· Accommodate DoD non-RVSM aircraft

· Clear aircraft out of RVSM airspace unless operational situation dictates otherwise 

	One Primary Altimeter Remains Operational

	Pilot will:

· Cross check stand-by altimeter

· Notify ATC of operation with single altimeter

· If unable to confirm primary altimeter accuracy, follow actions for failure of primary altimeters
	Controller will:

· Acknowledge operation with single primary altimeter


3.9  Mountain Wave Activity (MWA) Severe Turbulence.  MWA is a weather phenomenon that is known to ATC and aircrews.  Significant MWA occurs frequently below FL 290, the floor of RVSM airspace.  MWA is generally experienced in the months between late fall and early spring.  It often occurs in western states in the vicinity of mountain ranges.  It may occur when strong winds blow perpendicular to mountain ranges resulting in up and down or wave motions in the atmosphere.  Wave action can produce altitude excursions and airspeed fluctuations accompanied by only light turbulence.  With sufficient amplitude, however, wave action can induce altitude and airspeed fluctuations accompanied by severe turbulence.  MWA is difficult to forecast and can be highly localized and short lived.  Information in this paragraph is being provided to emphasize to aircrews and controllers the importance of taking appropriate action in RVSM airspace when aircraft experience MWA that is of significant magnitude to significantly affect altitude keeping.

3.9.1  When pilots encounter MWA they should contact ATC and report experiencing MWA to inform ATC of the magnitude and location of the wave activity.  Aircrews experiencing severe turbulence should advise ATC of the situation.  If there is opposite-direction or converging traffic at an adjacent flight level and an aircraft is experiencing conditions that significantly affects its altitude-keeping performance, pilots may request or may be given a vector for traffic avoidance.  Examples of significant conditions are:  altitude deviations of 200 feet or greater (with or without turbulence), severe turbulence and airspeed fluctuations that affect aircraft altitude keeping.  Aircrews may request FL change and/or reroute, if necessary.

3.9.2  Encounters with severe turbulence must be remedied immediately in any phase of flight.  In RVSM airspace an additional aspect of concern is the sensitivity of collision avoidance systems when one or both aircraft operating in close proximity receive TCAS advisories in response to disruptions in altitude hold capability.

3.9.3  During normal operations, en route controllers use “merging target procedures” to advise aircrews of potential traffic that they perceive may fly directly above or below.  In response, aircrews may request a radar vector to insure their radar target will not merge or overlap with the traffic’s radar target.  This procedure serves as the basis for mitigation of MWA and severe turbulence.

3.10  Wake Turbulence.  Aircrews should be aware of the potential for wake turbulence encounters following DRVSM implementation.  Pilots should be alert for wake turbulence when operating:  a) in the vicinity of aircraft climbing or descending through their altitude.  b) approximately 12-15 miles after passing 1,000 feet below opposite-direction traffic.  c) approximately 12-15 miles behind and 1,000 feet below same-direction traffic.

3.10.1  Pilots encountering or anticipating wake turbulence in DRVSM airspace have the option of requesting a vector, flight level change or if capable, a lateral offset.  Note:  Offsets of approximately a wingspan upwind generally can move the aircraft out of the immediate vicinity of another aircraft’s wake vortex.

3.11  Altitude Deviations.  Pilots and controllers should be aware that the majority of altitude deviations that occur in RVSM airspace are operational in nature.  Historically, these events have been caused by:

3.11.1  Misunderstandings between aircrew and ATC regarding the assigned flight level.

3.11.2  Pilots not flying the aircraft at the assigned FL.

3.11.3  Pilots responding to contingencies such as engine or pressurization failures.

3.11.4  Weather related events such as turbulence.

4.0  TRAINING.   As part of the operational approval process, aircrews should be trained relative to meet Appendix 4 of Interim Guidance 91-RVSM.  Regardless of RVSM compliance, MAJCOMs shall ensure flight crews operating above FL290 are aware of RVSM operating practices and procedures, outlined in Appendix 4 of Interim Guidance 91-RVSM and FLIP for aircraft operations above FL290.  Details of RVSM training are left to the MAJCOMs.  Training personnel may refer to RVSM “Training Programs and Operating Practices and Procedures” as guidance, which may be obtained on the Web http://www.faa.gov/ats/ato/rvsm_documentation.htm  Pilot and dispatcher procedures specific to DRVSM will be added as they are developed and will be published in FLIP and AP/1.  Overall information on RVSM may be found at http://www.faa.gov/ats/ato/rvsm1.htm
5.0  LOGISTICS.

5.1  Flying units and air traffic control facilities will ensure proper coordination is accomplished regarding the accommodation and handling of non-RVSM approved aircraft. 

5.2  Flying units and air traffic control facilities will maintain an operational awareness of RVSM impact, specifically any non-RVSM aircraft not being accommodated within RVSM airspace.  Any subsequent unanticipated mission impact, related to DRVSM implementation, will be addressed at the local and MAJCOM level between the involved military users, regional FAA/USAF representatives, airspace managers and air traffic control facilities to limit any subsequent mission degradation to the extent practicable based upon existing traffic and safety considerations. 

Regional FAA/USAF representatives will act as a focal point for collecting denial of service reports for non-RVSM aircraft not being accommodated within RVSM airspace and operationally impacted.   These reports will be forwarded to HQ AFFSA for reconciliation. 

5.3 APPENDIX 1

GLOSSARY OF TERMS

AIC/AIP

Airman’s Information Circular / Publication

ARTCC

Air Route Traffic Control Center


ATC


Air Traffic Control

ATCSCC

Air Traffic Control System Command Center

CFR


Code of Federal Regulations 

DOD


Department of Defense

DRVSM

Domestic Reduced Vertical Separation Minimum

FAA    

Federal Aviation Administration

FIR


Flight Information Region

FL


Flight Level

FLIP GP

DoD Flight Information Publication General Planning

GAT


General Air Traffic

ICAO


International Civil Aviation Organization

JAA


Joint Aviation Authorities

MAJCOM

Major Command

MDS


Mission Design Series

MNPS


Minimum Navigation Performance Standards

MOU


Memorandum of Understanding

MWA


Mountain Wave Activity

NAARMO

North American Approvals Registry and Monitoring Organization

NAT


North Atlantic

NPRM


Notice of Proposed Rule Making

OAT


Operational Air Traffic

OEP


Operational Evolution Plan

RVSM


Reduced Vertical Separation Minimum

TCAS


Traffic Alert and Collision Avoidance System

TMA


Terminal Movement Area

WATRS

West Atlantic Route System
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[image: image3.png]MEMORANDUM OF UNDERSTANDING
BETWEEN THE

FEDERAL AVIATION ADMINISTRATION
AND
'UNITED STATES DEPARTMENT OF DEFENSE

Subject. Memorandum of Understanding (MOU) between the Federal Aviation Administration (FAA)
and Department of Defense (DoD) regarding the Domestic Reduced Vertical Separation Minimum
(DRVSM) Program.

Purpase. The purpose of this MOU is to establish policy, assign responsibilities, and provide a
cooperative FAA/DOD framework for the efficient use of DRVSM airspace while meeting the
reqirements for operational and training missions of national security.

Background. Current conventional separation standards apply 2000 ft vextical separation between
aircraft operating above FL.200. RVSM reduces this standard to 1000 ft. separation between RVSM
compliant aircraft operating within this same strata. Following successful RVSM implementation in other
regions (e.g.. North Atlantic and Pacific), users requested the FAA implement RVSM within U.S.
‘domestic airspace. This will provide system benefits including fuel efficiencies, increased flexibilites,
‘and enhanced en route throughput of aircraft. Military fighters, bombers and triiners however, due to
design limitations will not be able to comply with certain RVSM equipage requirements. As a result,
discussions enstued 10 establish procedues for non-RVSM compliant military flight operations within
DRVSM airspace to prevent undue disruption. Instantaneous communication and constant surveillance
within the National Airspace System enhance safe accommodation of non-RVSM compliant aircraft.

Policy. The FAA will accommodate non-compliant U.S. military aircraft operation within RVSM
airspace, considering the national security and defense responsibilities given to military authorities.

NOTE: "Accommodation" is defined. for this MOU, as allowing military aircrafi 1o flight plan and fly
within exclusionary DRYSM airspace without regard to equipage in accordance with the following
responsibilites,

Responsibility.

The FAA will:

1. Accommodate non-RVSM compliant military aitcraft operation within DRVSM airspace., without
mission degradation, o the extent practicable based upon existing traffic and safety
considerations.

2. Apply appropriate separation between all RVSM and non-RVSM equipped aircratt, as specified
in the appropriate FAA directive.




[image: image4.png]‘The DoD will:

1. Plan military aireratt fleet to be RVSM compliant, as far as practicable. The DoD anticipates
only military transport and tanker aircraft with an operational ceiling of FL290 or above, wil be
RVSM compliant for the foreseeable future.

2. Ensure RVSM equipage (compliance) status is indicated on the light plan.

3. Provide prior notification of non-approved aircraft flight via flight plan filing within a reasonable
timeframe, relative to the proposed departure. This timeframe for flight plan filing will be:
coordinated/determined between the military unit and the local ARTCC.

4. Ensure flight crews are aware of RVSM operating practices and procedures, outlined in
CFR 91, Appendix G, for aircraft operations above FL 290, regardless of RVSM
compliance.

5. Ensure aircraf equipage approval meets pecformance standards as prescribed in CFR
Part 91, Appendix G, mnd is reported to the FAA Technical Center.  *

Both parties will:

1. Collaborate on the development and implemeatation of policies affecting DoD operations
in DRVSM airspace.

2. Review existing Letters of Agteement a the local level for DRVSM impact, amending
where appropriate prior to initial DRVSM implementation. Any subsequent unanticipated
snission impact, related to DRYSM implementation, will be addressed at the Iocal level between
the involved military users and air traffic control facilites without mission degradation to the
extent practicable based upon existing traffic and safety covsiderations.

Term of Agreement. This Memorandum of Understanding is effective upon signature of appropriate.
DoD and FAA authority, and shall be reviewed bi-annually to verify applicability to operational necessity
and safety.

In witness whereof, the parties hereto have executed this Memorandum of Understanding as of his date.

Forthe Federal Aviation For the Department of Defense
Jrietians
-
. s -7
MICHAEL A. CIRILLO NEIL R PLANZER
Program Director for Air Traffic Exccutive Dircctor
Planning and Procedures DoD Policy Board on Federal Aviation
FAA
rasdea 57///»/0 L

DATE DATE
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Mr. Neil R. Planzer

Executive Director, Department of Defense.
Policy Board on Federal Aviation

1480 AF. Peatagon

‘Washington, DC 20330-1480

Dear Mr. Planzer:

Your request tp amend the language of the Memorandum of Understanding (MOU)
dated December 12, 2001, between the Federal Aviation Administration and

Department of Defense (DOD) regarding Domestic Reduoed Vertical Separation

is approved. This letter shall serve as an addendum to the MOU and the definition of
United States military sircraft shall read: “United States military sircraft shall include
all DOD certified aircraft operated by the United States Government.”

Sincerely,
OFIGINAL SIGNED BY
'MICHAEL A, CIRILO

Michael A. Cirillo
Program Dircctor for Air Traffic
Planning and Procedures

ce:  ATP-1/100/110/110.1
Flk 1230-06

Pending\1 10.DOD-MOU.doc
ATP 110.1:DTyler:cw:34003:9/6/2002
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AIRCRAFT EQUIPAGE
USAF

Total

Aircraft
Aircraft
Status 

C-5

126

Complete

C-9

23

Complete

C-12

24

0

C-17

132

Complete when delivered (180 on order)
C-20

10

Complete

C-21

78

0

C-32

4

Complete

C-37

4

Complete

C-38

2

2

C-130

699

0

C-141

63

Complete

KC-10

59

Complete

KC-135
486

Complete

F-15

739

Addressed per MOU

F-16

1412

Addressed per MOU

F-22

350

Addressed per MOU

F-35 (JSF)
1000

Addressed per MOU

A-10

367

Not Applicable

B-1

67

Addressed per MOU

B-2

21

Addressed per MOU

B-52

76

Addressed per MOU

F-117

54

Addressed per MOU

E-3

33

On-going airworthiness testing

E-4

4

Complete

E-8

15

On-going aircraft modifications

MH-53

30

Not Applicable

HH-60

105

Not Applicable 

U-2

35

Addressed per MOU

RC-135
23

Complete

T-1

180

Addressed per MOU

T-6

372

Addressed per MOU (Ceiling FL310)

T-37

417

Not applicable

T-38

509

Addressed per MOU

T-43

11

Addressed per MOU

VC-25

2

Complete

YAL-1Q
7

Complete
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LETTER OF AGREEMENT ON SINGLE ALTIMETER AIRCRAFT

Mr. Neil R. Planzer

Executive Director, DoD Policy Board on Federal Aviation

1480 Air Force Pentagon

Washington, DC 20330-1480

Dear Mr. Planzer :

As you know, the Federal Aviation Administration (FAA) Domestic Reduced Vertical Separation Minimum (DRVSM) Implementation Team has been coordinating the development of plans, policy and schedules with representatives from National Airspace (NAS) user groups including the Department of Defense (DoD).  DoD representatives requested that the FAA establish a position on the eligibility of DoD aircraft equipped with a single RVSM compliant altitude measurement system for DRVSM operations.  We have concluded that such aircraft should be considered eligible for DRVSM operations provided that the provisions discussed below are met.

We understand that the single altimeter systems on the current fleet of DoD fighter and bomber aircraft may not be capable of meeting RVSM standards, however, we believe that our finding will provide DoD with flexibility for planning RVSM capability in the future.   In addition, the FAA has stated that the operation of DoD aircraft that are not RVSM compliant will be accomodated.   We are coordinating with DoD represetatives to finalize by September a Memorandum of Understanding that establishes agreement on this accomodation as well as other issues related to DRVSM operations.

Coordination with Canada and Mexico.   The FAA DRVSM Implementation Team will coordinate with the civil aviation authorities in Canada and Mexico to attempt to establish a common policy on this issue and other issues related to RVSM implementation in the airspace of North America.   

Background.  1,000 ft. vertical separation has been applied up to Flight Level (FL) 290 on a global basis for approximately 40 years.   Above FL 290, 2,000 ft vertical separation has been applied.   The RVSM program enables 1,000 ft vertical separation to be applied between FL’s 290-410 (inclusive).   RVSM was first implemented in North Atlantic airspace between FL 330-370 in March 1997.  In October 1998, it was expanded to FL 310-410.   In February 2000, RVSM was implemented between         FL 290-390 in pacific oceanic airspace.   RVSM implementation programs are under development for Europe, the Western Pacific, the Western and South Atlantic and domestic United States airspace.  

NAS Operational Evolution Plan (OEP).   RVSM implementation in the continental United States is a priority FAA project identified in the NAS OEP.   In NAS OEP paragraph ER-4, the FAA has proposed that domestic RVSM (DRVSM) be implemented in phases.  The Phase 1 scenario and schedule is planned to be finalized no later than July 16, 2001.   The objective in the final phase of implementation is to implement RVSM between FL 290-410, inclusive (the Full RVSM Envelope).

RVSM Regulations and Guidance.   Part 91, Section 91.706 (Operations within airspace designed as Reduced Vertical Separation Minimum Airspace) mandates Administrator approval of aircraft and operators in accordance with Part 91 Appendix G (Operations in RVSM Airspace) prior to flight in RVSM airspace.   Appendix G, Section 2 (Aircraft Approval) contains requirements for aircraft altitude-keeping equipment.   Section 2; paragraph (c) (1) calls for aircraft to be equipped with “two operational independent altitude measurement systems”.   Paragraphs (d), (e) and (f) contain the altimetry system error (ASE) requirements for these “altitude measurement systems” for group and non-group aircraft.

Rulemaking for DRVSM.   Section 91.706 is located in Part 91 Sub-part H (Foreign Aircraft Operations and Operations of U.S. Registered Civil Aircraft Outside of the United States; and Rules Governing Persons on Board Such Aircraft).    A rulemaking project is underway that will propose to add the 91.706 requirements for RVSM aircraft and operator approval to Part 91 Sub-part B (Flight Rules).   This will make these requirements applicable to RVSM operations in the US NAS.

Issue:  Single RVSM Compliant Altimeter Equipage.   In the course of coordinating the DRVSM program, DoD requested that the FAA consider allowing certain aircraft equipped with a single altimeter meeting RVSM standards to be considered eligible for DRVSM operations.   (The FAA does not approve DoD aircraft or operations; however, DoD has followed a policy of complying with FAA policy or its equivalent).

Conclusion.   After considering the operational and certification issues listed below, the Flight Standards and Aircraft Certification Services have concluded that DoD aircraft should be considered eligible for RVSM operations within the airspace of the U.S. (as defined in Part 1 (Definitions and Abbreviations) of the Federal Aviation Regulations provided that:

Aircraft System Installation.

At least one of the installed altitude measurement systems meets the standards for altimetry system error containment detailed in Part 91 Appendix G, Section 2,  paragraph (d), (e) or (f), as appropriate and…

All other aircraft systems required by Appendix G, Section 2, paragraph 

(c) (2) and (3), respectively, are installed on the aircraft (i.e., one automatic altitude control system and an altitude alert system). 

Note:   an installed altitude measurement system that meets the standards for altimetry system error containment detailed in Part 91 Appendix G, Section 2, paragraph (d), (e) or (f) is, hereafter, referred to as a primary altimeter system. 

Pilot procedures.
If the installed altimeter that has been found to comply with RVSM standards fails or malfunctions before or after the aircraft enters RVSM airspace, the pilot will notify ATC.   Unless compelling operational safety factors dictate another course of action, the pilot will request a clearance to avoid continued flight in RVSM airspace.

Supporting Operational Factors.    The FAA believes that aircraft can be used in RVSM operations conducted under Part 91 in U.S. operations, as described above, for the following reasons:

Frequency of Single Altimeter Operations.    The major DoD transport and tanker aircraft fleets are already equipped with two independent RVSM compliant altimetry systems and are eligible for DRVSM operations.   (Work is under way to bring the KC-135 fleet into RVSM compliance).   The FAA estimates that less than one percent of flights in U.S. airspace will potentially be conducted by DoD aircraft equipped with a single RVSM compliant altimeter. 

NAS Communications/Navigation/Surveillance (CNS) capabilities.   Direct 

pilot-controller communications, a robust navigation aid structure and ATC radar surveillance are available in U.S. domestic airspace.   ATC will have the CNS tools to aid a pilot experiencing a failure or malfunction of the primary altimeter in exiting RVSM airspace, to apply horizontal separation or 2,000 ft vertical separation to the aircraft and to aid the pilot in diverting to an alternate airport, if necessary. 

Continued Airworthiness.   DoD has adopted RVSM Continued Airworthiness programs.   The FAA requirement is that aircraft approved for RVSM operations must be maintained under the Continued Airworthiness requirements of Appendix G, Section 3 (Operator Authorization).   (Detailed guidance on RVSM continued airworthiness programs is provided in paragraph 10 of Interim Guidance 91-RVSM (6/30/99).    

Altitude-keeping Performance Monitoring.   DoD aircraft have participated in the altitude-keeping performance monitoring program established for RVSM implementation in oceanic operations and have demonstrated satisfactory RVSM performance.  DoD aircraft, including single primary altimeter equipped aircraft, will participate in the monitoring program for DRVSM.    (RVSM monitoring programs have successfully used either ground or airborne based systems to assess the total vertical error, altimeter system error and assigned altitude deviation of in-service aircraft).

Supporting Aircraft Certification Factors.   

Primary altimeter integrity.   DoD aircraft will meet the requirement for independent altimeter system integrity established in FAA Interim Guidance 91-RVSM, paragraph 8b(7).   This paragraph calls for it to be verified analytically that the predicted rate of undetected altimetry system failure does not occur more often than once every 100,000-flight hours.  It states that “All failures and failure combinations whose occurrence would not be evident from cross cockpit checks and which would lead to altitude measurement/display errors outside the specified limits, need to assessed against this budget”.

Loss of function and integrity.    A single strand primary means the altimetry system typically meets on the order of 10-4/10-6 for availability and integrity.    In addition, DoD aircraft that would potentially be equipped with a single primary altimeter are typically equipped with a primary altimeter system that has a provision for a stand-by mode of operation.  In this mode of operation, un-corrected altitude information is displayed to the pilot under certain aircraft system failure conditions and the pilot uses correction cards to determine the actual aircraft altitude.   

We hope that this answers DoD questions on this matter.   We look forward to continued cooperation and coordination between FAA and DoD representatives as we progress the DRVSM implementation plans and schedules.

Sincerely,

Thomas E. McSweeny

Assistant Administrator for Regulation

     and Certification

cc:  AFS-400

      AVR-1

File:

WP:  G:\AFS400\DoD1altm.doc

AFS-400:RGGrimes:md:73734:06/19/2001
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AMC//CV/DO/XP/LG

ACC//CV/DO/XP/LG

AFSOC//CV/DO/XP/LG

USAFE//CV/DO/LG

PACAF//CV/DO/LG

AFMC//CV/DO/LG

AETC//CV/DO/LG

NGB WASHINGTON DC//CV/DO/XP/LG

AFRC ROBINS AFB GA//CV/DO/XP/LG

EUCOM//CV/J-3/J-4/J-5

CENTCOM//CV/J-3/J-4/J-5

JFCOM//CV/J-3/J-4/J-5

PACOM//CV/J-3/J-4/J-5
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