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Background 

The Wide Area Augmentation System (WAAS), commissioned in 2003, provides very precise navigation service to guide aircraft on departures, en-route and arrivals, including horizontal and vertical accuracy on approaches as low as 200 feet above all qualifying runways in the Continental United States (CONUS) and a large portion of Alaska and Canada. The system currently consists of 38 monitoring stations installed in the United States (US), Canada, and Mexico, 3 master stations, 6 ground earth stations serving 3 geostationary satellites, and 2 operations control stations.

To obtain this precise approach service, either Localizer Performance with Vertical guidance (LPV) or Localizer Performance (LP), users need to equip their aircraft with a WAAS receiver.  So far, over 79,000 WAAS-LPV capable receivers have been sold, with the number increasing at a rate of approximately 1,000 units per month.

General aviation (Part 23) aircraft have equipped aggressively with WAAS receivers that include LPV certification.  Business and regional aircraft (Part 25) are also equipping with WAAS LPV in increasing numbers, with over 2,600 of these aircraft so equipped. Many different aircraft types have gone through the approval process for WAAS equipage with LPV capability. 

As of June 28, 2012, the FAA has published 3,201 WAAS approach procedures in the US National Airspace System (NAS). These include 2,879 LPV approach procedures at over 1,456 airports in the NAS, as well as 322 LP approaches at 234 airports.  There are now over twice as many WAAS LPV approach procedures as there are ILS glide slopes in the NAS.
The precise positioning service provided by WAAS also enables several Next Generation Air Transportation System (NextGen) capabilities such as Area Navigation/Required Navigation Performance (RNAV/RNP) and Automatic Dependent Surveillance Broadcast (ADS-B) procedures and eliminates Global Positioning System (GPS) Receiver Autonomous Integrity Monitoring (RAIM) requirements.

Activities

Contract Awarded for New WAAS Safety Computers - On Thursday, June 7, 2012, the Fed​eral Aviation Administration (FAA) awarded the WAAS Safety Computer replacement contract to Verocel, Inc. The WAAS Safety Computer is a criti​cal component of WAAS. It executes safety-certified application software that conducts real-time monitors and message verification to ensure safe WAAS operation. This application software is integral to the WAAS safety architecture.

The current Safety Computer must be replaced because it can no longer be repaired due to piece-part obsoles​cence, although there are sufficient spares for ongoing operations. In addition, the current Safety Computer lacks the processing capability for future Dual Frequency Service intro​duction into the WAAS. The increased processing power of the new Safety Computer can meet the requirements for processing data related to Dual Frequency Service.

FAA Holds APNT Industry Day - The FAA Navigation Services Global Navigation Satellite System (GNSS) Group held its first NextGen Alternate Position, Navigation, and Time (APNT) Industry Day on May 3, 2012 with more than 100 people in attendance at FAA headquarters in Washington, DC.
This Industry Day session reviewed the research progress on the FAA APNT initiative. The APNT research aims to support continued PBN operations in the National Air​space (NAS) during Global Position​ing System (GPS) outages. Industry day’s opening speaker, Chris Metts, Vice President of the FAA’s Program Management Organization (PMO), stressed the importance of coordina​tion and collaboration between the PMO and its NextGen planning and program initiatives, such as APNT. 

VOR Discontinuance - The Federal Aviation Administration (FAA) is transitioning the means by which it provides navigation services to users of our National Airspace System (NAS) from a ground-based navigation system to a satellite-based system as part of the transformation to the Next Generation Air Transportation System (NextGen). Key to achieving these goals is the ability of many aircraft to support point-to-point routings without regard to the locations of navigation aids, and improved aircraft navigation precision supported by area navigation (RNAV) and performance based navigation (PBN) - including required navigation performance (RNP)  procedures. WAAS is a key enabler of RNAV and RNP procedures. This has reduced the need for the VHF Omnidirectional Range (VOR) ground based navigation aids for most domestic en route and terminal flights under instrument flight rules (IFR).

The FAA is planning to transition to a minimum operating network (MON) of roughly half of the VORs by 2020 to serve as a backup navigation system in the event of a GPS outage. In the future the FAA may be able to remove all or nearly all of the approximately 967 federally-owned and operated VORs. This can occur when there is sufficient GPS user equipage and when there is an alternative to GPS navigation that supports RNAV, and preferably RNP, if GPS service is unavailable.  The FAA has notified the public of the VOR Discontinuance plan via Federal Register (Federal Register Volume 76, Number 241). 

Government Industry Projects - The WAAS program has encouraged equipage via partnerships with avionics manufacturers, aircraft manufacturers and airlines. The objective of the partnerships is to collect data that substantiates the benefits of WAAS equipage and operational applications.  The Government Industry Partnerships i guide the development of projects which are to be open to public participation. The following sections describe some of the GIPs that are currently underway or have recently been completed:
Associated Aircraft Group (AAG)

This vertical flight project applies the lessons learned from previous vertical flight projects to New York City low altitude and terminal area operations. This will allow for safer and more enhanced vertical flight operations without impacting current commercial fixed wing traffic into the business jet hub at Teterboro and the three major airports: Newark, LaGuardia, and Kennedy.  The primary routes for helicopters in New York transport passengers to and from the local business jet and airline airports and also between the Manhattan heliports and the eastern end of Long Island. This helicopter initiative is in cooperation with AAG, an operator of charter and fractional share helicopters, based in Wappingers Falls, NY. 

This project is focused on application of WAAS technology for unique helicopter approaches in the highly complex Air Traffic Control (ATC) environment of New York City. The goal is to separate helicopter and fixed wing aircraft to allow unimpeded, simultaneous, all-weather operations. The intention is that these demonstrations, once established, will be converted into public use procedures in the future. 

Bell Helicopter

A vertical flight project was initiated by the Operations Implementation Team in coordination with Bell Helicopter and the University of Oklahoma.  This project focused on the collection of flight technical data which forms the basis for the creation of Public-Use criteria for helicopter WAAS LPV approaches.  Up to now only “Special” procedures have been available for helicopters.  These are typically created for individual operators and are not available for use by the public.  To facilitate this project Bell Helicopter obtained a Type Certificate (TC) approval for WAAS avionics installed in their newly developed B-429 helicopter.  The University of Oklahoma developed portable data collection equipment that was carried onboard the aircraft during tests.  The FAA developed demonstration WAAS-based infrastructure in airspace utilized by Air Methods Corporation, which operates the Bell 429 in the Des Moines, Iowa metropolitan area.  WAAS LPV approaches to area medical centers were developed using Point In Space designs.  This project has been successfully completed.  The public-use criteria document has been delivered to the appropriate FAA offices and is currently in the review and release process.

CareFlite

A project was developed with CareFlite, an aeromedical helicopter operator in the Dallas Fort Worth, Texas area.  CareFlite, which flies the AgustaWestland A-109E helicopter, is a major operator for medical transport. Aeromedical helicopters transporting patients from outlying areas near the Dallas / Fort Worth Airport (DFW) are faced with transiting the busy and complex airspace surrounding DFW.  During inclement weather air traffic controllers routed helicopters operating under Instrument Flight Rules (IFR) away from DFW, causing increased flight time to the medical center helipads and potential flight hazards for arriving and departing airline traffic.  Under this project, a WAAS-based demonstration infrastructure was developed, first placing new helicopter LPV Point in Space approaches to five trauma centers and then creating a connecting, non-interfering route system encircling DFW. This system allows helicopters to file IFR flight plans to the route system from exterior pick up points then to proceed to the trauma centers’ helipads. This eliminates potential conflicts with airline traffic and allows air traffic controllers the ability to provide immediate clearances, thereby minimizing flight time from any location to the site of medical units. This demonstration project had all infrastructure developed, tested, and approved. This project has been completed, having gathered the data necessary to prove the system’s functionality.

Cape Air

A project with Cape Air is utilizing a fleet of reciprocating twin engine propeller driven aircraft. Currently there are 25 WAAS equipped aircraft.  As a result of the preliminary results of this project Cape Air’s CEO has committed to equip all 65 of their aircraft with WAAS avionics.  This project has been developed to assess the benefits of WAAS-based infrastructure on a small airplane airline operation.  Based in New England, Cape Air has been flying their regular routes with a new focus on WAAS LPV approaches.  Results to date have shown a significant reduction in diversions from destination airports due to weather as compared to legacy approach systems.  Accompanying cost savings have been significant enough to justify the planned investment to equip all aircraft in the fleet with WAAS avionics.  

A further demonstration has been developed to investigate the value of WAAS in wake turbulence avoidance approach procedures.  A demonstration approach procedure has been developed to allow Cape Air’s smaller aircraft to land on parallel runways, as well as the same runway in use for much larger aircraft operations. This demonstration project started in January, 2012. Current procedures require greater separation between landings of large and small aircraft to avoid the smaller aircraft encountering the wake of the larger.  Coordination was established with the Boston Logan Airport ATC community, the Boston Terminal Radar Approach Control Facilities (TRACON), and the Boston Air Route Traffic Control Center (ARTCC) to develop this demonstration which provides greater efficiency and safety. Cape Air conducted 24 approaches of this steep descent angle to determine the benefits to the airline for safety and cockpit operations, as well as for ATC to determine if they can conduct future IFR 
same runway and parallel operations with no risk of wake turbulence. 

Garmin 
The Federal Aviation Administration (FAA) has contracted with Garmin International, Inc. (“Garmin”) to lead a collaborative project in which Garmin will collect data to support hand flown public use Radius-to-Fix (RF) turn terminal approach procedures. Current guidance in Advisory Circular (AC) 90-105 and AC 20-138B requires at least roll-steering autopilot and/or flight director to fly RF turns. This initiative is an effort to modify this guidance requirement for Approach Category A and B aircraft. The project is being conducted in two phases.   In the first phase, Garmin is conducting analysis and testing to determine the content of the RF Leg Supplemental Type Certificate (STC) request to the FAA. The second phase will collect flight data to validate that implementation of the RF Leg STC will result in Flight Technical Error (FTE) for RF Leg segments that is within published criteria  bounds and also can be hand flown.  
The project is on schedule and approaches have been conducted without the use of Autopilot and/or Flight Director. Various experienced subject pilots have been flying these RF turn procedures at speeds from about 90 Knots, True Air Speed (KTAS) to 180 KTAS and have managed FTE well within bounds.  This demonstration project has shown early success and will continue with more flight testing and data collection.
Evergreen 

The FAA has contracted with Evergreen Airlines, an international freight carrier operating 6 B-747/200 aircraft. These aircraft represent approximately 550 airframes operating internationally.  

The purpose of this initiative will be to collect international Spaced Based Augmentation System (SBAS) interoperability data from WAAS, Multi-functional Satellite Augmentation System (MSAS), Geo Augmented Navigation System (GAGAN), and the European Geostationary Navigation Overlay Service (EGNOS).  An additional aspect of this initiative will be to determine if a Category 1 Autoland capability can be conducted and serve as a future platform for the potential to conduct Category 2 operations. This data and analysis will help determine if a WAAS enabled North Atlantic Track could be established, will enable improvements in route efficiencies through Japanese and European airspace, and aid in development of LPV procedures within CONUS locations. This effort will provide the FAA with significant data collection samplings within WAAS coverage areas, as well as within the coverage areas of other SBAS services such as EGNOS and MSAS.
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