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[O]

The Safety Board has issued numerous safety recommendations to the FAA since 1973 to prevent runway incursions and other airport surface incidents.  On May 6, 1986, the Board issued a Special Investigation Report, titled "Runway Incursions at Controlled Airports in the United States."  In this report, the Board noted that the number of reported near‑collision ground incidents had increased significantly and made several new safety recommendations to reduce the frequency of runway incursions.  Several of these safety recommendations remained open when a fatal runway collision involving Eastern Airlines flight 111 (EAL 111), a Boeing 727, and N44UE, a Beechcraft King Air Al00, occurred at Atlanta, Georgia, on January 18, 1990.  As a result, the Board placed airport runway incursions on its 1990 Most Wanted Transportation Safety Improvements List, and the issue has remained on the list every year since then.  Five fatal runway collisions have occurred since the EAL111/N44UE collision in 1990, killing a total of 62 people. (Runway incursion; runway safety)

[Recommendations]

A‑00-66.  Require, at all airports with scheduled passenger service, a ground movement safety system that will prevent runway incursions; the system should provide a direct warning capability to flight crews.  In addition, demonstrate through computer simulations or other means that the system will, in fact, prevent incursions.

[Responses]

FAA LTR DTD:  9/6/00  

The Federal Aviation Administration (FAA) is working with representatives from airports and the aviation industry to reduce runway incursions and prevent accidents caused by runway incursions.  The Board's desire to deploy a system that prevents runway incursions is beyond current capabilities.  While it is difficult to eliminate runway incursions, technology offers means for both controllers and flightcrews to create situational awareness of runway incursions in sufficient time to prevent accidents.  Consequently, the FAA is taking actions that will identify and implement technology solutions, in conjunction with training and procedural evaluation and changes, to reduce runway accidents.     

The FAA has initiated efforts to address the ground movement safety issues.  Airport Surface Detection Equipment‑3 and Airport Movement Area Safety Systems will be operational in 34 airports.  In addition, Airport Surface Detection Equipment‑X (ASDE‑X) will be deployed at 25 additional airports.  A broad agency announcement will be released to request information about technologies that can be evaluated to provide cost effective solutions to augment these systems and provide surface situational awareness for remaining airports, particularly the smaller airports.   

In the area of direct warning capability to flightcrews, the FAA, as an initial effort, is evaluating cockpit display avionics for both large and small aircraft operators as part of Safe Flight 21 (Ohio River Valley and Capstone demonstrations).  The future ASDE‑X fusion box, along with Traffic Information Service‑Broadcast, offers the technology to manage sensor data and provide a data link of this information to the cockpit.  As part of the broad agency announcement, additional technology solutions will be solicited.

The information obtained as a result of the broad agency announcement will be evaluated and the more promising applications explored further.  This effort could result in an acquisition program for a new system or a product certification.  The ultimate goal will be to deploy effective technology as rapidly as possible.  The broad agency announcement will also request information about simulation tools that can be used to assist in demonstrating that new technology solutions would have prevented past incursions.

I will keep the Board informed of the FAA's progress on this safety recommendation.

NTSB LTR DTD:  1/29/01

The FAA reports that it is working with representatives from airports and the aviation industry to reduce runway incursions and prevent accidents caused by runway incursions; however, the FAA states that the Safety Board's desire to deploy a system that prevents runway incursions is beyond current capabilities.  The FAA further states that while it is difficult to eliminate runway incursions, the technology offers means for both controllers and flightcrews to create situational awareness of runway incursions in sufficient time to prevent accidents.  The FAA indicates that Airport Surface Detection Equipment‑3 (ASDE‑3) and Airport Movement Area Safety Systems (AMASS) will be operational in 34 airports, and the Airport Surface Detection Equipment‑X (ASDE‑X) will be deployed at 25 additional airports.  The FAA plans to release a broad agency announcement to request information about technologies that can be evaluated to provide cost‑effective solutions to augment these systems and surface situational awareness for the remaining airports, particularly those that are smaller.  The FAA reports that, as an initial effort, it is currently evaluating cockpit display avionics for direct warning capability to flightcrews in both large and small aircraft.  The FAA indicates that as part of its broad agency announcement, it plans to solicit additional technology solutions related to direct warning capability to flightcrews.  The FAA also indicates that the information obtained as a result of the broad agency announcement will be evaluated and may result in an acquisition program for a new system or a product certification.  The FAA states that the announcement will also request information about simulation tools that can be used to assist in demonstrating that new technology solutions would have prevented past incursions.

The Safety Board notes that the FAA is taking actions to identify and implement technology solutions, and is also continuing to deploy AMASS, ASDE‑3, and ASDE‑X.  Although the broad agency announcement will assist the FAA in identifying available technologies that may meet the intent of this recommendation, the FAA should commit to developing and deploying an effective ground movement system that will prevent runway incursions and provide a direct warning capability to flightcrews.  Pending the development and deployment of such a system, Safety Recommendation A‑00‑66 is classified "Open Acceptable Response."

FAA LTR DTD:  05/29/01

The Federal Aviation Administration (FAA) and the Runway Incursion Joint Safety Implementation Team are studying the feasibility of installing a ground movement safety system at all airports with scheduled passenger service.  Since only 150 airports with scheduled passenger service recorded a runway incursion in 2000, it is essential that the study be continued to determine if it is cost beneficial to place a system at the approximately 460 airports with scheduled passenger service. 

The FAA is currently installing an Airport Movement Area Safety System at 34 airports and an Airport Surface Detection Equipment Model X (ASDE-X) at 25 airports.  This effort will result in the deployment of airport surface safety systems at 59 of our busiest airports.  Deploying these systems demonstrates the FAA's commitment to establishing an effective ground movement surveillance system for controllers to help prevent accidents as a result of a runway incursion.

Solutions for the next tier of airports (which will be independent of these larger system installations) are currently under review to determine the minimum surveillance requirements necessary to operate ground movement safety systems effectively at these airports.  The potential solutions, which resulted from the Surface Technology Broad Agency Announcement issued in September 2000, include the use of infrared sensors, in‑surface magnetic sensors, ground marker digital radio communications, vehicle tracking by radio frequency data link, and message boards driven by electronic flight progress strips.  Other potential solutions include the use of runway status lights and cockpit moving map displays to provide direct warning capability to flightcrews.  Cockpit moving map technology is being demonstrated as part of the Safe Flight 21 Program.

A major issue with surface safety technologies is the limited ability to predict and prevent runway incursions.  Most designs are capable of preventing accidents by providing warnings to air traffic controllers, but the FAA's studies thus far have shown that these technologies  providetechnologies provide only limited capability to preclude incursions from occuringoccurring.  A method of providing direct warning capability to flightcrews may work best in actually preventing incursions.  The FAA will, however, continue to evaluate technology to prevent both incursions and accidents.  For example, the infrastructure necessary to provide surface surveillance to the cockpit could possibly be deployed with future deliveries of ASDE‑X and ASDE‑3B through the incorporation of Traffic Information Service‑Broadcast.

I will keep the Board informed of the FAA's progress on this safety recommendation.

NTSB LTR DTD:  8/1/01

The FAA reports that it is studying the feasibility of installing a ground movement safety system at all airports with scheduled passenger service.  The FAA states that since only 150 airports with scheduled passenger service recorded a runway incursion in 2000, it is essential that the study be continued to determine whether it would be cost beneficial to place a system at the approximately 460 airports with scheduled passenger service.

The FAA indicates that it is currently installing an Airport Movement Area Safety System (AMASS) at 34 airports and an Airport Surface Detection Equipment (ASDE) Model X at 25 airports.  The FAA states that this effort will result in the deployment of airport surface safety systems at 59 of the busiest airports.  The FAA indicates that it is currently reviewing solutions for the next tier of airports to determine the minimum surveillance requirements necessary to operate ground movement safety systems effectively at these airports.  The FAA reports that potential solutions include the use of infrared sensors, in-surface magnetic sensors, ground marker digital radio communications, vehicle tracking by radio frequency data link, and message boards driven by electronic flight progress strips.  The FAA states that other potential solutions include the use of runway status lights and cockpit moving map displays to provide direct warning capability to flight crews.

The FAA notes that a major issue with surface safety technologies is the limited ability to predict and prevent runway incursions.  The FAA reports that most designs are capable of preventing accidents by providing warnings to air traffic controllers, but the FAA's studies thus far have shown that these technologies provide only limited capability to preclude incursions from occurring.  The FAA further notes that a method of providing direct warning capability to flight crews may work best in preventing incursions; however, it will continue to evaluate technology to prevent both incursions and accidents.  The FAA indicates that, for example, the infrastructure necessary to provide surface surveillance to the cockpit could possibly be deployed with future deliveries of ASDE‑X and ASDE-3B through the incorporation of Traffic Information Service-Broadcast.

The Safety Board believes that the lack of a runway incursion at a particular airport during 2000 is not a valid basis for determining whether it is cost effective to place a ground movement safety system at an airport.  The Board would appreciate receiving information, considered in the FAA's evaluation, on the number of airports that had runway incursions in the 10‑year period before 2000.

Further, the Safety Board agrees with the FAA that providing a direct warning to flight crews may work best in preventing runway incursions.  The Board is pleased that in the FAA's review of ground movement safety systems for airports, other than the 59 airports scheduled for AMASS or ASDE‑X, the FAA will consider the use of runway status lights and cockpit moving map displays to provide direct warning capability to flight crews.  The Board remains concerned that without the use of stop bars on the airport surface (or some other form of direct warning to flight crews), runway incursions will remain a possibility for airports that are to receive AMASS or ASDE‑X.  The Board is aware that on-board demonstrations of moving map technology have shown that runway incursions may be reduced through the use of this system.  The Board urges the FAA to fully fund and support activities to develop and deploy this technology as soon as possible. 

Pending completion of the recommended actions, Safety Recommendation A‑00‑66 remains classified "Open Acceptable Response."

FAA LTR DTD:  2/12/02

The Federal Aviation Administration (FAA) and the Runway Incursion Joint Safety Implementation Team are continuing the study of the feasibility of installing a ground movement safety system at all airports with scheduled passenger service.  The Board expressed concern about basing deployment decisions on the occurrence of runway incursions at individual airports in a single year.  The FAA does not make safety system fielding decisions based on a single data point.  Sites are selected through an extensive cost-benefit analysis process that looks at multiple airport characteristics that include operational and environmental elements.  The FAA intends to identify and implement ground movement safety systems as widely as possible.  The FAA is currently evaluating lower cost technologies that can provide ground movement safety system functionality at airports beyond those scheduled to receive Airport Surface Detection Equipment Model 3 (ASDE‑3)/Airport Movement Area Safety System (AMASS) and ASDE‑X.

In response to the Board's request for airport runway incursion data, the FAA has determined during a 10‑year period (1990‑1999), 375 airports had runway incursions.  With respect to large airport systems, the FAA completed Office of Runway Safety is currently reviewing data to determine the number of airports that had runway incursions in the 10-year period prior to 2000, and will forward this information upon completion.  

installation of the AMASS at 34 sites.  As of January 25, 2002, 13 of these systems are operational and used to control live traffic.  Of these 13 operational systems, 8 have been commissioned.  The remaining 5 systems are in the precommissioning, operational suitability demonstration phase.  Work also continues on the ASDE‑X, which initially will be installed at 25 airports.  The first ASDE‑X system is scheduled for deployment in Spring 2003.  The FAA has also decided to deploy the enhanced ASDE‑X multilateration and display technology to the 34 ASDE‑3/AMASS sites, thereby providing theseAMASS airports with the same enhanced ground movement surveillance capability as ASDE‑X airports.

The FAA is also making progress on potential solutions for the next tier of airports.  The FAA has reviewed the technical performance of four potential solutions identified as a result of the initial Surface Technology Broad Agency aAnnouncement.  Two of these solutions‑‑ground markers and addressable signs‑‑show promise and are being considered for functional and operational testing in an airport environment.  

The FAA continues to pursue surveillance‑controlled runway status light solutions for both large and small airports.  Operational concepts and functional requirements are being developed in anticipation of operational evaluations using a number of surveillance sources beginning in fiscal year 2002.  In addition, the FAA continues to support vendor development and certification of surface moving map technology through its Safe Flight 21 Program.      

The FAA is currently surveying other high runway incursion airports not scheduled to receive ASDE/AMASS or ASDE‑X solutions to determine the appropriateness of various technology interventions.  Six of fourteen surveys scheduled for fiscal year 2002 have been completed.  Assessment reports with recommendations are currently being prepared for the completed sites.

I will keep the Board informed of the FAA's progress on this safety recommendation.

NTSB LTR DTD:  5/17/02

The FAA reports that through its Runway Incursion Joint Safety Implementation Team, it is continuing to study the feasibility of installing a ground movement safety system at all airports with scheduled passenger service.  The FAA reports it is currently evaluating lower cost technologies that can provide ground movement safety system functionality at airports beyond those scheduled to receive Airport Surface Detection Equipment Model 3 (ASDE‑3)/Airport Movement Area Safety System (AMASS) and Airport Surface Detection Equipment Model X (ASDE‑X).  With respect to large airport systems, the FAA reports it completed installation of the AMASS at 34 sites, and, as of January 25, 2002, 13 of these systems are operational and used to control live traffic.  The FAA also reports that work continues on the ASDE‑X, which initially will be installed at 25 airports, with the first ASDE‑X system scheduled for deployment in Spring 2003.  Further, the FAA states it has decided to deploy the enhanced ASDE‑X, which uses multilateration and display technology, to the 34 airports scheduled for ASDE‑3/AMASS systems, thereby providing AMASS airports with the same enhanced ground movement surveillance capability as ASDE‑X airports.

The FAA indicates that for airports not scheduled for ASDE‑X or AMASS systems, two solutions‑ground markers and addressable signs‑show promise and are being considered for functional and operational testing in an airport environment.  The FAA is currently surveying other high runway incursion airports not scheduled to receive ASDE/AMASS or ASDE‑X solutions to determine the appropriateness of various technology interventions. 

Thank you for the progress report on the FAA's activities related to this safety recommendation.  The Safety Board asks that the FAA provide an anticipated schedule of when airports not receiving ASDE‑3/AMASS or ASDE‑X systems will be equipped with a ground movement safety system.  Pending the response to that question and the availability of a ground movement safety system that provides a direct warning capability to flight crews and that will prevent runway incursions at all airports with scheduled passenger service, Safety Recommendation A‑00‑66 remains classified "Open Acceptable Response."

FAA LTR DTD:  2/3/03

In August 2002, the Commercial Aviation Safety Team (CAST) and the General Aviation Joint Steering Committee (GAJSC) approved an action recommended by the Runway Incursion Joint Safety Implementation Team to provide surface surveillance capability at all FAA control towers.  In particular, the CAST/GAJSC directs the FAA to provide active and/or passive airport surface surveillance capability at all FAA air traffic control towers and provides conflict alerting capabilities as they become available.  It should be noted that surface surveillance capability covers a wide range of potential solutions and is not limited to radar‑centered solutions.  Capability can be provided through active sensors like ADS‑B or passive sensors like magnetic/infrared sensors.  The FAA continues to evaluate lower cost technologies that can provide ground movement safety system functionality at airports beyond those scheduled to receive Airport Surface Detection Equipment (ASDE)‑3/Airport Movement Area Safety System (AMASS) and ASDE‑X.
In response to the Board's request for airport runway incursion data, the FAA has determined that from 1990‑1999, 375 airports had runway incursions.  With respect to large airport systems, the FAA continues to make progress with the AMASS at deployed sites.  As of December 31, 2002, 28 AMASS systems are operational and being used to control live traffic.  Of these 28 operational systems, 24 have been commissioned; the remaining 4 are in the precommissioning, operational suitability demonstration phase.  A total of 34 AMASS systems are scheduled to be installed.  Work also continues on the ASDE‑X, which is undergoing testing.  The first ASDE‑X system is scheduled for deployment in the spring of 2003.  This system will be installed initially at 25 airports.  The FAA has revised the ASDE‑X program baseline to include ASDE‑X deployment to eight ASDE‑3/AMASS sites.

The FAA continues to make progress on potential solutions for the next tier of airports.  The FAA completed its review of the technical performance of six potential solutions identified as a result of the initial Surface Technology Broad Agency announcement last July.  The two promising solutions (ground markers and addressable signs) have undergone additional evaluation since the last report. 

The FAA has also demonstrated other potential solutions for this tier of airports to include:

· A demonstration of the Flashing Precision Approach Path Indicator concept, a final approach runway occupancy awareness aid at Long Beach Airport, California;

· Laser technology demonstrations, which enhance surface painted markings in low visibility conditions, at Anchorage International Airport, Alaska;

· An evaluation of Light Emitting Diode technology, which enhances hold position markings at runway/taxiway intersections, at Omaha Airport, Nebraska; and

· Testing of ultraviolet sensor technology for use as a point sensor to detect boundary crossings in the airport movement area at Otis Air Guard, Massachusetts.  

Some of these technologies are scheduled to undergo additional evaluation in 2003.  

The FAA has completed its surveys of 16 high runway incursion airports not scheduled to receive ASDE/AMASS or ASDE‑X solutions.  Initial findings suggest that technology solutions may not be the most appropriate response for addressing runway safety issues at some of these airports.  However, these airports will serve as the candidates for further operational evaluation of the four technologies identified above.  

The intent of the FAA in undertaking the technology demonstration, test, and evaluation activities is to refine, standardize, and certify a set of tools that airports can acquire to address their specific runway safety issues.  These tools could be procured with airport funding.  The individual airports would determine the schedule for deploying such improvements.  However, if the FAA deems a solution to be critical in addressing runway safety issues at high runway incursion airports, it could undertake a procurement to install a specific technology.  

The FAA continues to pursue surveillance‑controlled runway status light solutions.  The FAA is conducting a research and development program to evaluate the effectiveness of the runway status light concept.  Two parallel efforts are being undertaken.  Each effort relies on a different surveillance system to provide the control data for operating the airfield lighting equipment.  One of the efforts uses ASDE‑3/AMASS as its surveillance source.  A live demonstration of this version will be conducted at San Diego‑Lindbergh Field, California.  The other effort uses ASDE‑X multilateration fused with existing airport surveillance radars as its surveillance source.  This version will be demonstrated at Dallas‑Fort Worth International Airport, Texas.  Both research and development efforts are planned to be completed by the end of 2003 or early 2004.  These efforts will validate the operational suitability of the runway status light concept and provide the basis for further system development to include low‑cost, nonradar surveillance technology.

Under its Safe Flight 21 surface moving map technology initiative, the FAA has generated and published 33 digital surface moving maps to support vendor avionics product development. 

I will keep the Board informed of the FAA's progress on this safety recommendation.

NTSB LTR DTD:  3/20/03

The Safety Board appreciates receiving the update on the various initiatives and technologies that the FAA is developing and deploying to prevent runway incursions.  We note that in August 2002, the Commercial Aviation Safety team (CAST) and the General Aviation Joint Steering Committee (GAJSC) approved an action recommended by the Runway Incursion Joint Safety Implementation Team to provide surface surveillance capability at all FAA control towers.  The FAA points out that, in particular, the CAST/GAJSC directs the FAA to provide active and/or passive airport surface surveillance capability at all FAA air traffic control towers and provide conflict alerting capabilities as they become available.

The Safety Board notes that Safety Recommendation A-00-66 indicates that runway incursion prevention technologies should provide a direct warning capability to flight crews.  The Board is concerned that the CAST/GAJSC recommendation is directed only at air traffic controls towers and may not include a direct warning capability to flight crews.  Among the technologies the FAA reported that it is evaluating are several that provide a direct warning capability to flightcrews, including ground markers, addressable signs, and surface moving map technology.

Thank you for the progress report on the FAA's activities related to this safety recommendation.  Pending the availability of a ground movement safety system that provides a direct warning capability to flight crews and that will prevent runway incursions at all airports with scheduled passengers service, Safety Recommendation A-00-66 remains classified "Open-Acceptable Response."

NTSB LTR DTD:  11/9/04

This recommendation was reclassified "Open Unacceptable Action" at the November 9, 2004 Most Wanted Meeting.

FAA LTR DTD:  11/4/05

In fiscal year (FY) 2005, a study was conducted to determine if a direct warning capability to flightcrews could be developed by implementing a set of technologies that would create a layered safety net for the prevention of runway incursions.  The technologies included the Airport Surface Detection Equipment, Airport Movement Area Safety System safety logic, and the on-going research initiatives such as Runway Status Lights, Arrival Occupancy Lights, Runway Guard Lights, Enhanced Surface Markings and Modified Taxiway Lead-On Lights.  A solution set with three technology levels was proposed, and a human‑in‑the‑loop simulation was conducted in May 2005 to assess the effectiveness of the solution set.  Thirty-six commercial and general aviation pilots participated in the simulation, and the simulation involved 15 scenarios consisting of different incursion situations and aircraft movement states.  The final report was issued September 2005.  The findings from the simulation showed that significant runway safety risk reduction is achievable with the integration of the candidate technologies.

Additionally, the Federal Aviation Administration successfully completed initial field tests of a Runway Status Lights system at the Dallas/Fort Worth International Airport.  Initial test results are promising and additional tests to determine the extent to which this technology can be beneficially applied throughout the National Airspace System are being pursued.

In FY 2006, MITRE/CAASD, in conjunction with the FAA, will coordinate the findings from the simulation with airports, pilots, other aviation user group representatives, and runway safety technology experts.  In addition, alternative operational and system solutions will be explored to address gaps found in the simulation.  As an extension to the ground‑based direct warning system, an analysis of a flight deck‑based direct warning system will be initiated to define, simulate, and field test a pilot warning system that is effective for surface operations.

I will keep the Board informed of the FAA's progress on this safety recommendation.

NTSB LTR DTD:  1/19/06

The Safety Board notes that during the past fiscal year (FY), the FAA conducted a study to determine whether a direct warning capability could be developed that would alert flightcrews of a runway incursion risk.  The team conducting the study developed a system and tested it with 36 commercial and general aviation pilots who participated in simulations involving 15 different incursion scenarios and states of aircraft movement.  The results indicated a significant reduction in the risk of a runway safety incident when the technologies evaluated were used.  Also during FY 2005, the FAA installed a runway status light system at the Dallas/Fort Worth International Airport.  During FY 2006, the FAA will evaluate this installation to determine whether such a system should be installed at other airports.  The FAA will work with its contractor, Mitre Corporation, to share the results of its studies with aviation user groups (pilots and airports).  In addition, the FAA will evaluate and develop alternative operational and system solutions to reduce runway incursion risks not adequately addressed by the system recently developed and tested. 

Staff from the Safety Board have seen and been favorably impressed by demonstrations of the technologies developed and tested during the past year.  At the November 15, 2005, Safety Board meeting concerning the List of Most Wanted Safety Improvements for Federal agencies, a simulation was shown demonstrating how a recent serious runway incursion incident at Boston's Logan Airport would likely have been prevented by the new system.  Although, the Safety Board is encouraged by the progress, it has been 5 years since this recommendation was issued and the FAA is only now evaluating technologies that are responsive to the recommendation.  The FAA does not yet have a plan to evaluate airports or to install needed technologies that will provide a direct warning to flightcrews of runway incursion risks.  Pending full responsiveness to Safety Recommendation A‑00‑66, it remains classified "Open‑Unacceptable Response." 

