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Background 

The Wide Area Augmentation System (WAAS), commissioned in 2003, provides very precise navigation service to guide aircraft through all phases of flight, including departures, en-route and arrivals. WAAS provides horizontal and vertical accuracy on approaches as low as 200 feet above all qualifying runways in the Continental United States (CONUS) and large portions of Alaska, Mexico, 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 Earth Orbit (GEO) 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 certified for LPV.  So far, over 95,000 WAAS-LPV capable receivers have been sold, with the number increasing at a rate of approximately 750 units per month.

General Aviation (Part 23) aircraft have equipped aggressively with WAAS receivers that include LPV certification.  Business and regional airline aircraft (Part 25) are also equipping with WAAS LPV in increasing numbers, with over 3,300 of these aircraft so equipped. Many different aircraft types have gone through the approval process for WAAS equipage with LPV capability. 

As of November 14, 2013, the FAA has published over 3,800 WAAS approach procedures in the U.S. National Airspace System (NAS). These include 3,341 LPV approach procedures at 1,650 airports, as well as 518 LP approaches at 497 airports.  There are now well over twice as many WAAS LPV approach procedures as there are ILS approaches 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 eliminates Global Positioning System (GPS) Receiver Autonomous Integrity Monitoring (RAIM) requirements for en route.

Activities

WAAS Dual Frequency Operations Segment 1 Acquisition - The WAAS Program Office continues with finalization of the Dual Frequency Operations (DFO) Segment 1 Screening Information Request (SIR) and expects to release it in the First Quarter of FY 14.  The expected award date is June 2014.  DFO Segment 1 will include the upgrade of the existing WAAS Reference Receiver (G-II) with the G-III.  This receiver will support the reception and processing of the new GPS L5 signal.  In addition, the WAAS terrestrial communications network will be updated to support the processing and transmission of additional data over the network.   This contract will also support the sustainment of the WAAS GEO constellation by integrating up to two new GEO satellites.  Segment 1 will also include the transition of Contractor Depot Logistics Support (CDLS) to the FAA during year 3 of the DFO Segment 1 contract.  DFO Segment 1 is planned to take place over 5 years with a potential for two option years.  DFO Segment 2 will commence at the completion of DFO Segment 1 and will introduce the WAAS Dual Frequency User (DFU) Service.  Establishing a WAAS Dual Frequency User Service is contingent on achieving a Final Operations Capability (FOC) of the GPS L5 modernized satellites. WAAS DFU service is expected to launch circa 2023.
WAAS Follow-On Extension – The WAAS Program Office is working towards an extension to the current WAAS Follow-On (WFO) contract.  The WFO extension will extend the period of performance from October 2013 into June 2014.  The extension is necessary to provide Prime Contractor support to WAAS without interruption and allows for an overlap of the WFO and DFO contracts.  The extension will be in place prior to the end of FY 2013.  
WAAS GEO 5 Selection – Based on a proposal from the Raytheon Company of Fullerton, California, offering the SatMex 9 satellite as the WAAS GEO 5, the WAAS Program Office issued Raytheon the Authorization to Proceed with Phase 1 of the contract on July 11, 2013. SatMex 9 has an anticipated in-orbit date of August 2016, with operational integration into WAAS to be completed in September 2017. The 10-year lease will begin once the satellite is integrated into WAAS. 

The Post Contract Award Meeting with Raytheon was conducted on August 6th and 7th of 2013. The first Technical Exchange Meeting and the Integrated Baseline Review will be conducted during the week of October 14, 2013.

G-III Receiver Development Completion – The G-III receiver development was completed in June 2013 with the delivery of 12 production receivers.  A production contract was finalized on September 27, 2013, which will purchase 166 G-III receivers through 2015. 

Government Industry Projects - The Satellite Navigation Program Office’s WAAS program, through its Operations Implementation Team (OIT), has encouraged equipage via partnerships with avionics manufacturers, aircraft manufacturers, airlines and aircraft owners and operators. The objective of the partnerships is to collect data that substantiates the benefits of WAAS equipage and operational applications.  These government industry collaborations guide the development of projects which are to be open to public participation. The following sections describe some of the projects 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 segregate helicopter from fixed wing aircraft to allow unimpeded, simultaneous, all-weather operations. The intention is that these demonstrations, once established, will be converted into public use instrument flight procedures in the future. 

ExpressJet

The purpose of the Federal Aviation Administration (FAA)/ExpressJet project is to facilitate the approval and installation of a Bombardier CRJ-700/900 Service Bulletin for WAAS/LPV.  Once equipped, ExpressJet will conduct flight operations and data collection activities on the operational benefits from WAAS equipped commercial aircraft operating in the U.S. National Airspace System (NAS), Canada, and Mexico airspace for Localizer Performance with Vertical guidance (LPV) approaches and en route flight operations. 

The Bombardier Service Bulletin for WAAS/LPV was released on November 18, 2013. ExpressJet will begin upgrading the four (4) CRJ-900s in December 2013 and expect completion by January 2014.

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) 90-101A 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 conducted in two phases.   The first phase, which is complete, involved collecting flight data to validate that hand-flown RF turn legs would result in Flight Technical Error (FTE) for these RF leg segments being within published criteria bounds. In the second phase, Garmin will conduct analysis and testing to determine the content of the amended Supplemental Type Certificate (STC) request to the FAA which includes RF turns. 

The project proceeded on schedule, and approaches with a total of 463 RF turns have been conducted without the use of any Autopilot and/or Flight Director. Various experienced subject pilots flew 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 successful demonstration project will lead to amended certification (with RF turn capability) of the GTN 650/750 and G1000 avionics, but without the hand-flown authorization. 
VHF Omnidirectional Range (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 navigation 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 VOR ground based navigation aids for most domestic enroute and terminal flights under instrument flight rules (IFR).
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