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1.  PURPOSE.  The purpose of this bulletin is to provide guidance to Aviation Safety Inspectors on the approval of operators and aircraft to fly on routes designated as T-routes in the offshore airspace designated as Atlantic High Class A Airspace.  FSAT 98-06, Bahamas/Caribbean Area Navigation (RNAV) Route Project, dated February 25, 1998, is canceled.





2.  BACKGROUND.  Air traffic activity continues to increase in the Atlantic High Class A Airspace area between the State of Florida and the Territory of Puerto Rico.  The airspace is designated Class A airspace in Title 14 of the Code of Federal Regulations (14 CFR) part 71, section 71.1 (incorporating FAA Order 7400.9 by reference) and section 71.33.  Historically, airspace capacity within this area is severely limited by a route structure based on traditional ground-based navigational aids (NAVAID) and radar facilities.  Introduction of the Global Positioning System (GPS) for navigation prompted the FAA’s Southern Region to implement an Area Navigation (RNAV)-based route structure to better serve the user community. This route structure has been operated under radar surveillance was evaluated in a radar environment during Phase I (radar operations)since .  Phase I began in October of 1997.  Phase II is scheduled to will commence in early December of 1999on November 4, 1999..  DuringIn  Phase II, non-radar procedures will be used during temporary radar outages.





3.  DISCUSSION.





  A.  The purpose of implementing these routes is to capture the immediate benefits that the 	GPS and other approved RNAVadvanced  navigation systems provide by enabling aircraft to navigate on direct point-to-point routes.  These routes      


      augment the existing conventional airway system and stand as the foundation toward increased 


  	efficiency in air traffic management and decreased operating costs for the aviation industry. 





  B.  The 


project began by developing an non-VOR/DME RNAV RNAV  route structure.  In this structure, course guidance and aircraft position information is provided by aircraft RNAV systems and therefore route placement was not  limited to traditional routes to and from Very High Frequency Omnidirectional Range/Distance Measuring Equipment (VOR/DME) or �non-directional beacon (NDB) navigation aids. that enabled operators to use GPS and other approved non-VOR/DME RNAV systems for navigation.  Route development was based on route widths that extend 4 nautical miles either side of centerline for the entire length of the route, without the splay associated with VOR/DME routes.  Operators participating in this project during Phase I signed a Letter of Agreement with Miami Air Route Traffic Control Center and have been flying these routes under ATC radar surveillance.Phase I allowed for data collection and analysis to determine the feasibility of implementing Phase II.  Analysis of these data indicates that aircraft with the capabilities Required by this bulletin can safely navigate on the T-routes under normal operating conditions. The requirements spelled out in the International Civil Aviation Organizati (ICAO) Annex 6 for operational TCAS provide a safety net against potential blunder errors.





4.  SCOPE.  Normally, these routes will be operated under radar surveillance.Subject snormally used when is operational  However, starting in the early December timeframe, under the conditions detailed below, November 4, 1999 the routes usage will continue to operate using non-radar procedures during periods of temporary air traffic control (ATC) radar outage.  The decision to continue RNAV route operation in non-radar situation is based on an evaluation of the following communication navigation and surveillance (CNS) factors:





  A.  It is anticipated this route system willCommunications:  Direct controller-pilot communications via VHF is available on the routes.





  B.  Navigation:  Aircraft RNAV systems will be approved for Instrument Flight Rules (IFR) operations in accordance with existing FAA regulations and Advisory Circulars (AC).





  C.  Safety Net:  In a non-radar environment, an operational TCAS will be required in accordance with paragraph 87.  The TCAS provision is included to provide a safety net in the event of navigational errors or aircraft contingencies.





  D.  Operational Environment:  Pilot requests for track deviations to avoid convective weather and for aircraft contingencies or emergencies will be managed in accordance with existing ATC procedures.


 be implemented for full operational use, including non-radar, in 1999.


5.  OPERATIONAL APPROVAL PROCESS.








  A.  CLASS I NAVIGATION.  Operations on the T-routes are categorized as Class I Navigation, as defined in the Air Transportation Operations Inspector’s Handbook (FAA Order 8400.10), volume IV, chapter 1, section 3, Class I Navigation.  The routes as currently charted fall within the Operational Service volume of either VOR’s, VOR/DME’s or NDB’s.





Note: Volume IV, chapter 1, section 3, paragraph 87 of Order 8400.10 states that area navigation is an approved type of IFR Class I navigation.





  B.  OPERATIONS SPECIFICATIONS.  Operators are considered eligible to conduct operations on the T-routes provided aircraft are equipped with the appropriate equipment in accordance with paragraphs 6 and 7 and operations are conducted in accordance with paragraph 8.  Title 14 CFR, part 121, 125 and 135 operators are authorized to operate on the T-routes when they are issued OpSpecs paragraph B034, Class I Navigation Using Area Navigation Systems.  In addition, B034 must be annotated in OpSpecs paragraph B050. En route Authorizations, Limitations and Procedures, for the Caribbean Sea area of operations.





  C.  PART 91 OPERATORS.  Title 14 CFR part 91 operators are considered eligible to conduct operations on the T-routes provided aircraft are equipped with approved equipment in accordance with paragraphs 6 and 7 and operations are conducted in accordance with paragraph 8.  Part 91 operators must review their Airplane Flight Manual (AFM) and verify that the aircraft RNAV system has been approved and installed in accordance with one of the FAA AC’s listed in paragraph 6A.  If the operator is unable to verify that the AFM shows that the aircraft RNAV system is appropriately approved, it should contact a Flight Standards District Office (FSDO) for help in assessing eligibility.  The FSDO may contact the Flight Technologies and Procedures Division (AFS-400) if further assistance is required.  A specific Letter of Authorization is not required.





6.  OPERATOR DETERMINATION OF RNAV EQUIPMENT ELIGIBILITY.  Operators will not flight plan or operate on T-routes unless their aircraft is equipped with RNAV systems that are approved for IFR navigation.  Aircraft may be considered eligible to operate on T-routes if they fall under one of the following categories:





  A.  The AFM shows that the navigation system installation has received airworthiness approval in accordance with one of the following FAA AC’s:





    (1)  AC 90-45A, applies to RNAV system approval;





    (2)  AC 20-121A, applies to LORAN C approval;





    (3)  AC 20-130, as amended, applies Multi-Sensor Navigation system approval;





    (4)  AC-20-138, applies to GPS approval; or





    (5)  AC 25-15, applies to Flight Management System (FMS) approval.





Note:  Inertial Navigation System (INS) LIMITATION.  See paragraph 8.Approved INS system installations that do not have automatic radio navigation updating of INS position are limited to a maximum 2-hour time limit for operation on T-routes.  This time starts at the time that the system is placed in the navigation mode (NAV SELECT).





  B.  The aircraft qualify for the /E equipment suffix, as defined in the Aeronautical Information Manual (AIM).  See Appendix 1.





  C.  The aircraft qualify for the /F equipment suffix as defined in the AIM with at least dual inertial references units (IRU).  See Appendix 1; or





  D.  The aircraft qualify for the /G equipment suffix as defined in the AIM.  Global Positioning Systems that are approved for IFR en route and terminal area operations are considered eligible.  Such systems are not required to be approved for approach operations.  See Appendix 1.





7.  TCAS EQUIPAGE FOR NON-RADAR OPERATIONS.  An operational TCAS is required for commercial operators to dispatch for flight on T-routes when the T-routes are not operating under radar surveillance.  For general aviation operators, this requirement will be applied when the flight plan is filed.  Air Traffic Control will notify operators that ATC radar is out as soon as possible.





8.  OPERATIONAL REQUIREMENTS AND PROCEDURES.








  A.  Route width is 4 NM either side of the route centerline at all poinT-routes will be operated as currently charted until further notice.ts.  Total route width is 8 NM.  The minimum spacing between tracks will be 10nm to provide a 2nm buffer between tracks.





  B.  Pilots in command (PIC) filing a “T” route are certifying that the crew is qualified and the aircraft equipment meets requirements to conduct RNAV operations.





  C.  Pilots in command shall be responsible for navigating along route centerline (as defined by the aircraft navigation systems) in accordance with the requirements of part 91, section 91.181 (course to be flown) and ICAO Annex 2, paragraph 3.6.2.1.1.  (Annex 2, paragraph 3.6.2.1.1 states that flights shall “in so far as practicable, when on an established ATS route, operate along the defined centerline of that route.”)





  D.  The PIC shall notify the Air Route Traffic Control Center (ARTCC)/Combined Center Radar Approach Control (CERAP) of any loss of navigation capability that affects the aircraft’s ability to navigate within the lateral limits of the route.





  E.  INS or IRS LIMITATION.  For the purpose of T-route operation, on routes where Inertial Navigation Systems (INS) or Inertial Reference Systems(IRS) cannot receive automatic position updates (e.g., DME/DME update) for the entire length of the route, aircraft are limited to 1.5 consecutive hours of un-updated operation.  In preparation for take-off, this time starts when the INS or IRS is placed in the navigation mode.  En route, the maximum time allowed between automatic position updates is 1.5 hours.  Systems that perform position updating after the pilot has manually selected the navigation aid are considered to have “automatic update” capability.





  F.  Radar monitoring will normally be provided.  In the event of a loss of radar, the flightcrew will be advised.  Air traffic control (ATC) will ensure that the appropriate non-radar separation is applied during these time periods.





  G.  Pilots must have and use an en route Jeppesen has issued a Caribbean Special RNAV Routes chart that identifies the T-Routes and their waypoints.





  H.  Waypoints shall be identified as compulsory or non-compulsory reporting points.  When the ARTCC/CERAP is providing radar service, the operator shall report compulsory points only when requested.  In accordance with ICAO documents, routes are identified as “T-Routes” and all waypoints/fixes are pronounceable five letter names.





89.  INQUIRIES.  This bulletin was developed by AFS-400.  Any questions regarding this information should be directed to Bob Hanson, AFS-400, at (202) 267-3739.





109.  EXPIRATION.  This bulletin will expire on February 28, 2001.











/s/





L. Nicholas Lacey


Director, Flight Standards Service
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Appendix 1


Slant Echo (/E), slant Foxtrot (/F) and slant Golf (/G) Equipment Suffixes and Qualification Requirements





1.  Qualification Requirements for the /E suffix.  A Flight Management System (FMS) with barometric Vertical Navigation (VNAV), oceanic en route, terminal and approach capability.  Equipment requirements are:





  A.  Dual FMS which meets the specifications of United States Advisory Circular (AC) 25-15 (or State equivalent), Approval of Flight Management Systems in Transport Category Airplanes; AC 20-129 (or State equivalent), Airworthiness Approval of Vertical Navigation (VNAV) Systems for use in the U.S. National Airspace System (NAS) and Alaska; AC 20-130 (or State equivalent), Airworthiness Approval of Multi-Sensor Navigation Systems for use in the U.S. National Airspace System (NAS) and Alaska; or equivalent criteria as approved by Flight Standards.





  B.  A flight director and autopilot control system capable of following the lateral and vertical FMS flight path.





  C.  At least dual inertial reference units (IRU). 





  D.  GPS database containing the waypoints and speed/altitude constraints for the route and/or procedure to be flown that is automatically loaded into the flight plan.





  E.  An electronic map.





2.  Qualification requirements for the /F suffix.  A single barometric VNAV, en route, terminal, and approach capability that meets the equipment requirements of /E (a) above.





3.  Qualification requirements for the /G suffix.  Global Positioning System (GPS) Global Navigation Satellite System (GNSS) equipped aircraft with oceanic, en route, terminal, and GPS approach capability.  Note:  with the February publication of the AIM, /G will no longer include the requirement for GPS approach capability.
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