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|. EXECUTIVE SUMMARY

The Commercid Aviation Safety Team (CAST) is a collaboration of mgor organizations sharing a common
aviaion safety mission to reduce the commercid aviaion accident rate 80% over a ten-year period ending
2007. CAST includes the Federd Aviaion Adminigration (FAA), the Nationd Aeronautics and Space
Adminigration (NASA), and the Department of Defense (DOD), representing government, and many
organizations representing the aviation industry. Among those organizaions are arplane and engine
manufacturers, Part 121 certificate holders (airlines), and their trade organizations, such as Air Transport
Associdion (ATA). Other participants include pilots associations such as the Air Line Pilots Association
(ALPA) and the Allied Pilots Association (APA). The generd aviaion community, in association with the
Government, collaborates through a smilar organization, the General Aviation Joint Steering Committee (GA
JSC).

During the fal of 1997, CAST chartered a Joint Safety Analysis Team (JSAT) to develop and document a
data-driven andytica process. That process would yield recommendations for aviation safety interventions
with high potentid for sgnificant safety benefits. Those recommendations would be founded on data and on
the rigor inherent in the analytica processitsalf. Those recommendations would carry particular weight in the
commercid aviation community because they would be developed, reviewed, and ratified by dl of the
community’s most sgnificant stakeholders themsdves. In the summer of 1998, CAST chartered the
Approach and Landing Accident Reduction (ALAR) JSAT to utilize the process for the purpose of
developing and recommending interventions that will enhance commercia aviation safety during the approach
and landing phase of flight.

On September 19, 1999, CAST accepted the “ Results and Analysis’ report submitted by the ALAR JSAT.
That report identified 192 tota interventions and rated the overdl effectiveness of each for potentidly
preventing each of the reviewed accidents. CAST then chartered the CHIT Joint Safety Implementation
Team (JSIT) to develop, prioritize, and coordinate an agenda to implement the interventions recommended
by the ALAR JSAT. The CHIT JSIT had developed the JSIT process itsdf, a fird-ever undertaking, and
had amost concluded its efforts with respect to CHT interventions. Many of the ALAR interventions (and
subsequent projects) were similar to CFIT interventions and projects, and it was thought that keeping the
same team for both accident categories would be extremey beneficid in terms of team experience and
timeliness of results. Thus, the CHIT JSIT became the CHIT/ALAR JSIT.

In alittle over ayear, the CFIT/ALAR JSIT has produced a comprehensive agenda to reduce approach and
landing accidentsin commercid aviation. Using the JSIT process contained in the document entitled “ Process
Handbook — Joint Safety Implementation Team,” the team evauated each intervention proposed by the
ALAR JSAT and developed intervention strategies and a recommended priority for implementation. Priority
is based on the overdl effectiveness as determined by the JSAT and the feagbility of implementing each
intervention in the United States as determined by the JSIT.

The JSIT ddineated 5 projects that were judged to have top overal effectiveness and feasbility scores.

Aircraft Desgn
Hightcrew Training
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Hight Deck Equipment Upgrade/Ingtalation to Improve Altitude Awareness and Checklist Completion
Maintenance Procedures
Policiesfor ALAR (Safety Culture)

Detailed implementation plans for each of these projects have been presented to CAST and gpproved.

The agenda detailed here includes results, conclusonsand implementation plans that are products of months
of concentrated efforts by carefully chosen experts. Those experts comprise core CHT/ALAR JSIT
members and extended members, and countless associates of those members. The CFIT/ALAR JSIT
believes that this report brings together data and ideas in a form that offers consderable value to its readers
in our universal misson to reduce approach and landing accidents.
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I1. INTRODUCTION

In the fal of 1999, the Commercid Aviaion Safety Team (CAST) chartered the CHT Joint Safety
Implementation Team (JSIT) to develop, prioritize, and coordinate an agenda to implement the interventions
recommended by the ALAR JSAT. The CHIT JSIT had amost concluded its efforts with respect to CHT
interventions. As many of the ALAR interventions (and subsequent projects) were smilar to CHT
interventions and projects, it was thought that keeping the same team for both accident categories would be
extremdy beneficid. Thus, the CHT JSIT became the CHIT/ALAR JSIT.

In a little over a year, the CHT/ALAR JSIT ddivered on its misson. Using the generic JSIT Process
document entitled 'Process Handbook - Joint Safety Implementation Team," February 28, 2000, the
team produced this report, which is a comprehensive agenda to reduce gpproach and landing accidents in
commercid avigion.

The agenda detailed here includes results, conclusions and implementation plans that are products of months
of concentrated efforts by carefully chosen experts. Those experts comprise core CHT/ALAR JSIT
members (See Appendix B for the list of members) and extended members, and countless associates of
those members. Together the CHIT/ALAR JSIT comprised a rare cross-section of speciaists from the
commercid aviation community.

The CHIT/ALAR JSIT believes that this report brings together data and ideas in a form tha offers
considerable vaueto its readers in our universal mission to reduce approach and landing accidents.
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I1l. APPLYING THE JSIT PROCESS TO ALAR

During the fdl of 1999, the Commercid Aviation Safety Team (CAST) chartered the CHIT/ALAR JST to
study and develop an implementation strategy for the interventions from the ALAR JSAT. The JST Process
Handbook, which provides details for the various process blocks recommended by CAST (see figure
below), was followed in addressing the interventions recommended by the ALAR JSAT.

CAST Process for Defining and Implementing
a Data-Driven Safety Enhancement Plan
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V. APPROACH AND LANDING ACCIDENT REDUCTION ANALY SIS

Review of JSAT Documents and Identified Interventions

The JSIT reviewed two documents furnished by the JSAT, the 'Results and Analysis Document™ and the
"Master Collector Document — Rev. B" During the initid review, members of the JSI'T, who had dso
served on the JSAT, presented the rationde for the events-based sequence and history and previous
experience were shared. Specific examples of cause and event sequence andyses were presented to the
team.

The Results and Analysis Document contains one hundred ninety-two (192) interventions developed by the
JSAT. The CHT JSAT previoudy presented (sixty-three (63) of these interventions.) The JSAT devel oped
arating of the overdl effectiveness of one-hundred saventy-one interventions for preventing future approach
and landing accidents based upon the andyss of the ALAR accidents sdected for the JSAT study. The
remaining 21 interventions were not rated by the JSAT but were presented to the JSIT for evauation as
potentia research projects or incorporation into implementation plans with highly ranked interventions. Eight
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(8) of the 171 interventions were rated as zero on the overdl effectiveness scale. The document aso contains
a compilation of seven prioritized categories of interventions based upon the combination of the prioritized
ranking of overdl effectiveness scores and expert opinion of its membership. The chater for the
CHT/ALAR JIIT assigns the JSIT the respongbility for identifying prospective intervention strategies for
implementation. Thus, the JSIT was not bound by the JSAT's suggested groupings, but none the less did
refer to these as a sanity check.

The 'Master Collector Document — Rev. B contains a list of standard problem statements that were
developed from the individua problem ligts for each accident, the proposed interventions, and the prioritized
lis of grouped interventions. This document was particularly useful when the JSI'T needed to identify the
problem(s) and accident(s) related to individud interventions.

Grouping of Interventions into Projects

The JSIT initidly grouped the 192 interventions into 20 projects that had a common theme or concentration
area. (An Excd spreadsheet listing the interventions and the 20 projects is provided in Appendix C.)
Working groups consigting of 3-4 JSIT members with expertise in the subject area were identified for each
of the projects and a group leader was sdlected.

Determingtion of Intervention Feasbility

The working groups assigned a feasbility vaue to each intervention in their project area using the six
feashility dements and vaues defined in the JST Process Handbook. The group’s assessments were
collated and an average feasibility vaue for each intervention was caculated. The entire JSIT then reviewed
the numerica assessments for the feasibility dements, and changes were made in order to reach consensus.

Generation of Color-coded Spreadshests

The CFIT/ALAR JSIT used the color-coding technique described in the JSIT Process Handbook to identify
the high-priority projects that would be recommended for implementation. Theinitid step in generating color-
coded spreadsheets was to numericdly sort the interventions by their overdl effectiveness and feashility
ratings. This sorting identified clusters in the data where colors could be assigned. Bresk points for overal
effectiveness and feasbility were set wherever naturaly occurring bresks appeared between clusters of

ratings.

The CHT/ALAR JSIT assgned color coding asfollows:

Overall Effectiveness Feasibility
Red 0-2 1-1.66
Yellow 2-3 1.67-2.32
Green 3-6 2.33-3

The andysis and visud presentation was key to visualy segregeting deta.  The spreadsheet shown in the
Appendix D is an example of such data digplay.

Prioritization of Interventions
The next step conducted by the JSIT was to determine the product of the overdl effectiveness rating (OE)
and the feashility rating (F). The ample mah of multiplying the overdl effectiveness vadue, adreedy

Page 5




determined by the JSAT, by the feasibility vaue, determined by the JSIT, yielded a rating that was used to
determine priorities of interventions. This resultant product, OE times F (OEXF), is captured in the
spreadsheet and shown in a separate column. The interventions were then sorted by this product valueto ad
in the prioritization of the interventions. The sorted interventions are shown in Appendix D. Based upon the
resulting sort of OEXF, a cutoff vaue for OEXF was determined to identify the highest leveraged interventions
to reduce accident rates. The cutoff vaue used in the current analysiswas 5.1. All projects containing one or
more interventions with an OEXF value of 5.1 or greater were conddered as high-priority.

This prioritization process resulted in the identification of 13 high-priority projects from the totd list of 20
projects. Some of the high-priority projects had aready been presented to and approved by CAST as CHIT
projects. Thelist of 20 projects and their dispogition is given in the following table.

PROJECT TITLE

DISPOSITION

Aircraft Desgn

Combination of high overdl effectiveness and high feasibility (and
the resultant high vaues of OEXF) for six of these interventions
resulted in arecommendation that this project be implemented.

Air Traffic Control

Project was identified as high priority. An ATC CHT Traning
project implemented by the CHIT JSIT dispositioned dl high-
ranking interventions and most of the others aswell.

Charting

OEXF vdue for the intervention in this project was below the
cutoff value sdected by the CFIT/ALAR JSIT.

Crew Resource Management (CRM)
Traning

OEXF vdues for the interventions in this project were below the
cutoff value sdlected by the CFIT/ALAR JSIT.

Datdink Enhancement

OEXF vdues for the interventions in this project were below the
cutoff value sdlected by the CFIT/ALAR JSIT.

Hightcrew Training Combination of high overdl effectiveness and high feasbility (and
the resultant high values of OEXF) for seven of these interventions
resulted in arecommendation that this project be implemented.

Hight Deck Equipment Combination of high overdl effectiveness and high feasihility (and

Upgrade/Ingdlation to Improve
Altitude Awareness and Checklist
Completion

the resultant high values of OEXF) for two of these interventions
resulted in arecommendation that this project be implemented.

Hight Operations Quality Assurance
(FOQA)

FOQA interventions were either not rated or below the cutoff
vaue sdlected by the CFIT/ALAR JSIT. The CHT JSIT
implemented a FOQA project.

Ground Equipment OExF vdue for the intervention in this project was below the
cutoff value sdlected by the CFIT/ALAR JSIT.

Hedth and Usage Management Combination of high overdl effectiveness and high feasihility for

Sysems (HUMYS) three of these interventions resulted in a recommendation thet this
project be implemented.

Maintenance Procedures Combination of high effectiveness and high feashility for two of

these interventions resulted in a recommendation thet this project
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be implemented.

Minimum Safe Altitude Warning
(MSAW)

OEXF vduesfor the intervention in this project was below the
cutoff value selected by the CFIT/ALAR JSIT. MSAW project
was implemented by CHIT JSIT,

Others

None of the interventions in this projected were rated for overall
effectiveness.

Precison Approach Implementation
(PAI)

Project was identified as high priority. PAI Project implemented
by the CFIT JSIT.

Precision Approach Usage (PAU)

Project was identified as high priority. The CFIT JSIT
implemented PAU intervention.

Pilot/ATC Communication
Enhancement

Project was identified as high priority. The highest ranked
intervention isincluded in another FAA program. Some of the
other interventions, while having low OEXF vaues, were included
inthe ATC CHIT Training project

Policiesfor ALAR (Safety Culture)

Combination of high overdl effectiveness and high feashility for
three of these interventions resulted in a recommendation that this
project be implemented.

Standard Operating Procedures Project was identified as high priority. CFIT projects or other

(SOP's) for ALAR CHT/ALAR projects described in this report disposition al
highest rated interventions and most others.

Synthetic Vison Sysems Project was identified as high priority. A research DIP, proposed

by the CHIT JSIT, has been presented to and approved by
CAST.

Terrain Awareness and Warning
System (TAWYS)

Project was identified as high priority. TAWS Project
implemented by CHIT JSIT.

This|eft the following 7 projects to be dedt with by the CFIT/ALAR JSIT:

Aircraft Desgn
Hightcrew Training

Hight Deck Equipment Upgrade/Ingtdlation to Improve Altitude Awareness and Checklist Completion

HUMS
Maintenance Procedures

Policiesfor ALAR (Safety Culture)

SOPsfor ALAR

Identification of Longer-term Research Projects

During the digpogition of interventions recommended by the JSAT, consderation was given to interventions
pertaining to research activities. Where technology solutions were needed, or in cases where better problem
understanding might lead to future solutions, an intervention based on research might be gppropriate. As
research solutions tend to be longer-term actions, care was taken not to discount these potentid interventions
due to potentid low short-term overal effectiveness and feashility ratings. Research interventions, which
might have potentidly high future sfety leverage, were included in the find JSI'T recommendations to CAST.
The HUMS project, while containing 3 interventions with OEXF vaues greeter than the cut-off vaue of 5.1,
was conddered by the ALAR CHT/ALAR JIIT to require additional research before redizing the full
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potential to reduce landing accidents. As such, it was recommended to CAST as a research project.
Additiondly, the 6 non-rated interventions assgned by the JSIT to the “Others’ project were dso
recommended to CAST as possible research topics.

Devel opment of Statements of Work

Once the high-priority project areas were identified, project leads from the JSIT team were identified.

The project leads generated Statements of Work (SOW), with the assstance of the JSIT team, for their
repective projects. While the SOWs were being developed, it was determined that the interventions
contained in the “SOPs for ALAR” project could be addressed by other CHIT/ALAR projects or had been
included in previous CHIT projects. With this project eliminated, and the HUMS project recommended for
research, 5 potential projects remained.

Development of Project Plans

The SOWSs for the 5 high-priority projects were then presented to CAST as part of a"plan-for-a-plan” (see
Appendix E for dl SOWs and plans-for-a-plan) for CAST initial gpprova (CAST-E) and direction to
proceed with a detailed implementation plan. CAST requested detailed plans for al of the projects. CAST
identified the gppropriate organizations to support the projects and resource implications/availability. CAST
gave the JSIT goprova to pursue Initid Implementation Plans. CAST then approved the initid project
implementations based on the Executive Summary presented for each project. The Executive Summaries
include estimated schedule and resources for each project and are shown in Appendix F.

It should be noted that the Executive Summaries (and the Detailed Implementation Plans discussed in the
following paragraph) contain referencesto “LOOPCs’ and “LOOCS,” terms not used by the previous JSIT.
Following the completion of the CFIT JSIT, the JSIT recommended to CAST that the JSIT Process be
amended to include identification of a Lead Organization for Overal Project Coordination (LOOPC) and the
Lead Organization for Output Completion (LOOC). These organizations would have the following
responsbilities
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Roles and responsibilities of the Lead Organization for Overdl Project Coordination.

Responsible for overseeing completion of necessary outputs (critical path eements, progress against
plan).

Conducts program status checks at agreed upon sdlected output accomplishment plan milestones to
verify performance againgt plan and completion of tasks.

Ensuresthat detailed plans are in place to achieve the project outputs.

Respongble for identifying & communicating resource needs to CAST.

Responsible for reporting to the IMT the progress againgt the plan and the completion of tasks.

Roles and responghilities of the Lead Organization for Output Completion

Responsible for development and implementation of plan for accomplishment of that output.
Respongble for identifying & communicating resource needs to the Lead Organization for Overdl
Project Coordination.

Responsible for reporting to the LOOPC the progress againgt the plan and the completion of tasks.
Ensures that plans for output accomplishments contain an adequate number of milestones to program
status checks and recovery actions prior to program end date.

CAST gpproved the process change and dl future projects will contain these designations.

The JSIT was asked to develop find Detaled Implementation Plans (DIP s) for dl 5 projects. The JSIT's
minimum requirement for the detailed plans was that they contain drategies for implementing the interventions
in the selected projects that were above the ExF cutoff value of 5.1. As much as possible, the lower ranked
interventions were included in the detailed plans unless the inclusion would result in activities that required
excessve resources or time to implement. CAST shared the DIPs with their stakeholders and reconfirmed
resource commitments by their agency/organization. All 5 projects were given find gpprovd (CAST-G).
Brief descriptions of each of these projects follow.
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V. DETAILED PLAN SYNOPSES
AIRCRAFT DESIGN

Purpose: The purpose of this project isto ensure flight critical systlem components incorporate fault
tolerant design principles and are subjected to criticd point, flight-redlistic-condition, certification
testing/andysis. Changesto flight critical systerm components will be consdered amgor change unless the
gpplicant can show the changeisin fact a minor change and monitors the continued airworthiness (in-
sarvice fallures) of these syslems using a risk assessment focused methodol ogy.

LOOPC: AIR-1
Actions Completion LOOC
Utilize definition of ARAC 25.1309 for December 2001 ARAC

“Hight Critical Systern Components’ (FCSC)
as basis for design guidance and maintenance.

Issue design guidance to ensure FCSC are fault December 2002 AIR-1
tolerant and are subjected to critical-point,

flight-regligtic-condition, certification testing/

andysisfor ar cariers.

| ssue guidance to ensure continuing
arworthiness processes adequately andyze
fleet performance to verify design leved of
safety remains unchanged and safety risk
management processes are applied.

(a) FAA December 2002 AlIR-1
(b) Manufacturers/Operators December 2003 AIR-1
I ssue guidance to ensure maintenance June 2002 AFS-300

activity on FCSC does not compromise
designed safety levesand is I/A/W
approved data.

IMPLEMENTING ORGANIZATION ()
FAA/Aircraft Certification/Hight StandardARAC 25.1309, Manufacturers, and Operators.
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FLIGHTCREW TRAINING

Purpose: The purpose of this project is to ensure that Part 121 air carriers implement syllabi that train and
evauate aircrews on stabilized approaches, unusud attitudes, and upset recoveries. Specific topicsrelated to
stabilized gpproaches should include: crew resource management, go around criteria, gpproaches with
system mafunctions, non-norma conditions, emphasis on basic airmanship, approach briefings, gpproach
and missed approach procedures.

LOOPC: AFS-1

Actions Completion LOOC
Devdop an ALAR JSIT Training Guide usng June 2001 ATATC
the FSF CFIT and ALAR Training Guide

and reference ALAR training topics.

Issue HBAT grongly recommending air carriers August 2001 AFS-200
address ALAR training topics.

Conduct areview to determine those carriers October 2001 AFS-1/200

not conducting training for ALAR topics.

Industry and Employee Groups coordinate August 2002 ATA
with DOSto ensure ALAR training topics are
used and report to CAST on implementation.

Conduct are-review to ensure air carriers August 2002 AFS-1/200
have addressed training topics of the ALAR
Training Guide.

IMPLEMENTING ORGANIZATION (S)
FAA/Hight Standards/POI’s, ATA Training Committee, Employee Groups, and DOS's.
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FLIGHT DECK EQUIPMENT UPGRADE/INSTALLATION TO IMPROVE ALTITUDE
AWARENESSAND CHECKLIST COMPLETION

Purpose: The purpose of this project is to ensure dtitude awareness and accomplishment of checklist items.
Thiswill be accomplished through the development of guiddines and procedures for flight deck smart-
aerting-system-design and supporting operationa procedures and training based upon:
The ingdlation of equipment to provide automatic aurd dtitude dert cals- -outs on find approach or
other such dtitude derting systems.
The ingdlation of automated or mechanica checklist devices to provide a postive means for checklist
completion.
Research and assessment of existing technology in flight deck smart-derting system design.

LOOPC: AVR-1
Actions Completion LOOC
NEW TYPE DESIGN AIRCRAFT

Deveop guidance for implementation of
eectronic checklig and smart derting systems.

FAA December 2002
Manufacturers New type design following guidance
Operators Ddivery of new type design ACFT
Manufactures evaluate/consider NASA During development of new types
Reports during checklist design. AlA

Manufactures provide automeatic call-outs on
fina approach including MDA/DH.

FAA: Develop advisory materid. December 2002 AIR-1
Manufacturers: Ingtal on new types after guidance
Operators: Deveop training.

EXISTING TYPE DESIGN AIRCRAFT
Reassess checkligt of the existing flegts using
NASA reports and revise as necessary

(a) FAA: Deveop guidance December 2001 AFS-1

(b) Manufactures/Operator s December 2002 AIA/ATA
Ingtall dtitude reminder systems (bugs)

(a) FAA: Deveop guidance December 2001 AFS-1

(b) Airlines/Operators: Ingdl December 2002 ATA

IMPLEMENTING ORGANIZATION (S
FAA/AFS/AIR, Manufacturers, Operators, Organizations, and Employee Groups.
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MAINTENANCE PROCEDURES

Purpose: The purpose of this project isareduction in Approach and Landing accidents by re-emphasizing
current maintenance rules, policies, and procedures developed by the commercia airline operators and the
FAA. There-emphasis should specificaly direct:
- That approved maintenance programs related to the servicing of components incorporate dl of the
OEM sAfety related components and procedures
That oversight of sub-contract activity isincreased by both the operators and regulators, and
That MEL policy and procedures are strictly adhered to. The re-emphasis could be acted upon amost
immediady.

LOOPC: AVR-1

Actions Completion LOOC
Develop and publish guidance for the March 1997 AFS-300
sarvicing of nose gear druts for cold

weather operations.

Develop and publish guidance for the February 1998 AFS-300

evauation and survelllance of sub-
contractor maintenance providers.

Develop and publish guidance for use of April 1998 AFS-300
MEL conditions and limitations for ar

cariers.

DOS sinternd audit to verify published March 2001 ATA

guidanceis being followed.

IMPLEMENTING ORGANIZATION(S)
FAA/AVR/IAFS, ATA, RAA,NACA, and DOS's
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ALAR POLICIES (SAFETY CULTURE)

Purpose: The purpose of this project is to develop a strategy to promote a safety culture at each Part 121
ar carrier specificaly targeting approach and landing accident reduction (ALAR). Ensure that essentid
safety information generated by an arplane manufacturer and by the FAA isincluded in company operating
manuds and in training programs for pilots and other gppropriate employee groups. Teamswithin eech air
carrier would jointly develop manuas and training programs gtriving for the highest sefety gods. The teams
would further ensure that the content of those manuas would be rigoroudy followed in training programs and
in day-to-day operations. It is recognized that rulemaking may be necessary to darify existing requirements
specifying the content and use of company operating manuals.

LOOPC: ATA (LOOPC), RAA, NACA
Actions Completion LOOC

CEQO’s and other key officers made more
visble and more effective in promoting
Safety Culture. May 2001 ASY-1

Directors of Safety are made more visble
and more effective in promoting Safety
Culture. January 2001 ATA

Directors of Safety ensure the establishment

of aprocessto identify, review, andyze, and

include appropriate safety information in

training programs and in manuas used by

flight crews and maintenance eff. May 2001 ATA

FAA fully implements the Aircraft Hight
Manual database for inspector’s use. March 2001 AFS-600

IMPLEMENTING ORGANIZATION(S)
FAA/AFS-UAFS-600/AEG JANM-100, AIA, ATA, Manufacturers, Airline CEO’s, Operators, AOA-1,
CAST, RAA, NACA, ALPA, CAA, APA,and DOS's
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Executing Projects and Monitoring Progress

Once CAST-G approva has been obtained for the Project's DIP, the responsible organizations in the plan
are expected to begin implementation strategies. CAST has created a Joint Implementation Measurement
Team (JMT) to monitor the project implementation and effectiveness and provide information to CAST. In
order to accomplish this task, the IMT requires that the JSI'T provide the predicted effectiveness of each of
the projects, the primary problem statements the project is intended to address, and the project
implementation milestones

Using the methodology contained in the JIMT, the JSIT determined the number of accidents that the project
would be expected to prevent during the measurement period. The following charts depict the potentid to
prevent gpproach and landing accidents assuming al interventions are 100% implemented. The JSIT
recognized that some projects that were implemented by the CHIT JSIT may aso contribute to a reduction
in gpproach and landing accidents. Therefore, an attempt was made to incorporate the CHT interventions in
the gpproach and landing accident reduction.

Potential US Approach & Landing Accident Reduction
Based on 100% ALAR Project Incorporation

25%

20% -

Potential US
Approach & 5%
Landing

Accidents
Eliminated 10%

5% "

0% ™

Total FC Train ALAR FD Equip  Maintenanc Design
Combined Policies
ALAR

Interventions
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Potential US Approach & Landing Accident Reduction
Based on 100% CFIT Project Incorporation

4%

30% A
Potential US
Approach &
Landing
Accidents 2% 1
Himinated

N I I

% 4 I .

Total CRM FOQA PreC|3|on SOP EGP\NS CHIT CAT MSAW

Combined UsA USA Like USA TRN TRN USA
CHT Approach Airline  ATC
Interventions USA USA USA

Potential US Approach & Landing Accident Reduction
Based on 100% CHT & ALAR Intervention Incorporation

506

4%

Potential US
Approach &
Landing 306
Accidents
Eliminated

20

10%

V4

Total CRM FC  FOQA Precision ALAR  SOP FD EGPWS CHT CFIT MSAW Maint Design
Combined USA Train USA Like Policies USA Equip USA TRN TRN USA
CHT & ALAR Approach Airline  ATCU
Interventions USA USA SA

Page 16



The JSIT has dso identified the primary problems each of the projects is intended to correct. The following
Table lists the 5 selected projects againgt the problem statements generated by the CHT/ALAR JSAT. The
completeligt of problem statementsis given in Appendix G.

JSAT PROBLEM
JSIT PROJECT NAME STATEMENT(S)
ADDRESSED
Aircraft Desgn 14, 39, 57
Hightcrew Training 2,5,10, 11, 14, 16, 17, 19, 20,

21, 22, 23, 29, 34, 38, 39, 41,
42, 43, 44, 45, 47, 48, 50, 51,
53, 102, 204, 305

Hight Deck Equipment Upgrade/ingdlaion to Improve Altitude| 10, 11, 17, 22, 38, 101
Awareness and Checklist Completion

Maintenance Procedures 23, 45, 101, 305

Policiesfor ALAR (Safety Culture) 14, 15, 20, 21, 32, 45, 50, 51,
53, 57, 100, 101, 105, 305,
308, 309

Project implementation milestones are listed in the individua DIPs shown in Appendix H.

VI.  CONCLUSIONS

In accordance with the charter creating the CHT/ALAR JSIT, CAST provided input at every step of the
JSIT process. At various points in the process, CAST dso gave approva to the CHT/ALAR JSIT on
interim steps and products. It should be noted that the Detalled Implementation Plans (DIPs) found in
Appendix H of this report have been accepted by CAST and given CAST's find approva for
implementation. Find gpprova sgnifies that the various CAST representatives and their organizations have
reviewed, commented and concurred to implement each project as presented in its respective DIP.

In developing the process to address the interventions recommended by the ALAR JSAT, the JSIT
consdered numerous factors. Among those factors was the large number of interventions (192)
recommended by the JSAT. The CHT/ALAR JSIT and CAST itsdlf recognized at an early point that such
a large number of interventions would be congtrained by limited resources and time, and could not al be
implemented effectively under any implementation agenda.

The CHIT/ALAR JST applied a selection methodology congsting of two steps, grouping and prioritizing.
Grouping would reduce the number of interventions to a manageable number while meeting the chalenge of
reducing the commercid aviation approach and landing accident rate by 80% over a ten-year period.
Prioritization would identify some recommended initiatives in favor of others to afford the greatest possible
safety benefit using the limited resources available.
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As outlined in the JISIT Process document, the JSIT’'s selection methodology resulted in product-oriented
projects containing al of the 192 interventions identified by the ALAR JSAT. Within each of those groups,
the interventions were prioritized based upon their overdl effectiveness (as determined by the ALAR JSAT)
and their feasihility (as determined by the CFIT/ALAR JSIT) in precluding a particular event, problem or
accident. Based upon each intervention’s priority and a mathematica cutoff (as outlined in the Process
Document), the CFIT/ALAR JSIT identified as high-priority 5 projects which contained well over haf of the
CHT JSAT's recommended interventions and selected them for implementation under the CHT/ALAR
JSIT agenda.

The remainder of the interventions identified by the ALAR JSAT, those not sdected for implementation,
were then assessed againgt related activities gpart from the JSIT agenda. Such activities include the safety
work in progress or in planing by the Aviation Rulemaking Advisory Committee, by various other
government/industry working groups, and by other groups completely gpart from government. The JSIT
notes that the mgority of the interventions not sdlected for implementation by the CHIT/ALAR JSIT, while
not high-priority items under the JSIT's reaivey short-term agenda, are, neverthdess, dready being
addressed by other organizations for implementation. (See Appendix 1).

The ALAR JSAT interventions regarding research and development (R & D) are a smdl but important
subset of the worthwhile interventions not sdlected by the JSIT and recommended to CAST for immediate
implementation. However, the CHIT JSIT strongly recommends that CAST encourage the continuation of
the 2 R& D projects identified in Section IV of this report that could lead to sgnificant reductions in the
commercia aviation accident rate.

VIl. RECOMMENDATIONS

The unifying god of the CHIT/ALAR JIT was to produce a practical agenda yidding sgnificant safety
benefits, not for a sdected group of organizations, but for the entire commercia aviation community. Because
not dl organizations comprisng the commercid aviation community are represented on CAST, the
CHT/ALAR JSIT recommends:

that this report be treated as a public document and

that CAST ensure prompt distribution of this report to dl mgor organizations comprising the U.S.
commercid aviation community, the presdents of IATA and IFALPA, the Chairman of the JAA Board,
and the President of the Council of ICAO.

Most importantly, the CFIT/ALAR JSIT recommends that CAST and its member organizations implement
the five projects identified in Section 1V as soon as possble.
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Appendix A - JSIT Charter

CFIT/ALAR

Charter for Joint Safety Implementation Team (JSIT)

Purpose. To develop prioritized implementation strategies and action plans and after CAST
gpprovd to coordinate the implementation of the strategies and plans.

Background. Industry and government, through CAST, have jointly agreed to pursue a data-driven
goproach to identify high priority safety initiatives. Industry and government have further agreed that
cooperaively and sdectively pursuing implementation of the high leveraged safety intervention
drategies will maximize safety benefit. Implementation of some intervention Strategies may be
internationa in scope.

Tasks.

A.

Intervention srategiesidentified by the ALAR JSAT will be analyzed by the CFIT/ALAR JSIT
for the purposes of determining implementation feasibility and overdl effectiveness, and
identifying prospective intervention strategies for implementation.

The CHT/ALAR JIIT will present the prospective interventions identified for implementation to
CAST for review and gpprovd. Rationdefor how dl the CFIT/ALAR JSAT intervention
drategies were dispensed will be included in the plan report.

For those CAST-approved CFIT/ALAR interventions identified for implementation, develop an
implementation plan.

The CHT/ALAR implementation plan will contain:
- prioritized implementation Srategies
identification of responsible parties
alig of mgor implementation milestones
metrics to monitor progressin meeting these milestones.
metrics for tracking success of the interventions..

The CHT/ALAR implementation plan will include a communications Srategy aimed & gaining
“stakeholder” buy-in.

For CHT/ALAR implementation strategies which are internationa in scope, the CHT/ALAR
JSIT implementation plan will consider how best to utilize the assstance of ICAO, IATA, FSF,
IFALPA, and other internationa organizations and gppropriate internationd certificating
authorities.

The CHT/ALAR JST will present this detailed implementation plan to CAST for review and
approval.
21



VI.

Appendix A - JSIT Charter

H. Asdirected by CAST, the CHIT/ALAR JSIT will make periodic progress reports on
implementation statusto CAST.

Products. The CFIT/ALAR JST ddiverablesinclude:
. aJSI T process description,

aninitid implementation plan,

adetailed implementation plan, and

reports to CAST documenting progress, including implementation and established metrics.

Membership. The CFIT/ALAR JSIT team membership will include “senior” representatives from
those stakeholders who will be affected by the intervention strategies and those who may be
responsble for implementation of those strategies.

Resour ces. CAST participating organizations agree to provide gppropriate financid, logigtica and
personnel resources necessary to carry out this charter and approved implementation strategies.
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Appendix B — CFIT/ALAR JSIT Team Members

TEAM CO-CHAIRPERSONS:

TED MALLORY

Director, Flight Training Center
General Manager, NATCO
Northwest Airlines

GREG MICHAEL

Manager, Air Transportation Division
Flight Standards Service

Federdl Aviation Administration

TEAM LEADER:

JERRY TEGEN
Central Regiona Flight Standards Division
Federd Aviation Administration

TEAM MEMBERS:

KATHY ABBOTT
National Resource Specidist - Flight Deck Human Factors
Federd Aviation Administration

DALE ANDERSON
Aviation Systems Standards
Federd Aviation Administration

DAVE BALDERSON
Office of System Safety
Federd Aviation Administration

MICHAEL BASEHORE
Office of Aviation Research
Federd Aviation Administration

GARY CHESNUTT
Captain, American Airlines
Allied Pilots Association

KEVIN COMSTOCK
Staff Engineer
Air Line Pilots Association

JERRY DAVIS
Consultant
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Airbus Industrie

JORGE FERNANDEZ
Engine and Propeller Directorate
Federd Aviation Administration

CHUCK HAWKINS
Aviation Systems Standards
Federd Aviation Administration

JIM MCKIE
Director, Operations
Air Transport Association

TOM MONFORTE
Director, Safety
COMAIR Airlines

CARL MOORE
Flight Standards Division
Federd Aviation Administration

JAY PARDEE

Manager, Aircraft Certification Service
Engine and Propeller Directorate
Federa Aviation Administration

PAUL RUSSELL
Chief Engineer, Airplane Safety Engineering
Boeing Commercid Airplanes Company

HOP POTTER
Flight Standards Division
Federd Aviation Administration

DICK SLATTER

Consultant, Operationg/Airworthiness
Air Navigation Bureau

ICAO Montreal, Canada

ROBERT WAYNE
Captain, Delta Airlines
Air Line Pilots Association

ARDY WILLIAMS

Air Traffic Services
Federd Aviation Administration
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RICK WILLIAMS
DdtaAirlines
Air Line Pilots Association
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Intervention No.

209

260

261

262

304

332

248

249

252

254

250

256

158

251

253

159

Appendix C — Interventions Sorted by Projects

INTERVENTIONS

Project Designation

Aircraft Design

To improve survivability, manufacturers should improve design, installation and inspection schedules of A/C-Dz
emergency equipment to increase reliability (e.g. escape slides). (see 45, 138, 201, 202)

To prevent uncommanded in-flight flat pitch, research should be conducted into prop brake designs. A/C-Dz

To improve passenger and flightcrew survivability, research should be conducted to explore new methods A/C-DZ
to increase crash survivability.

To improve passenger and flightcrew survivability, regulators should require and operators should A/C-Dz
implement existing knowledge of crash survivability.

Manufacturers should improve the design for an error tolerant ground spoiler deployment system. A/C-Dz
Manufacturers should design ground sensing systems that are tolerant to adverse conditions without A/C-Dz

degrading in-flight safety features (e.g. which prevent deployment of ground spoilers and reverse in-flight).

(see 16)

To ensure adequate testing of equipment, manufacturers’ testing should be conducted under worst case  A/C-DZ
scenarios taking into account new technologies and testing under simulated flight realistic conditions.

To ensure the accuracy and safety of computer modeling used for design and failure analysis, the modeling A/C-DZ
must be adequately re-validated on a continuing basis to account for new technology.

To prevent loss of control in flight, all changes to flight critical components, such as primary propeller pitch  POL
controller components, should be considered major changes.

To avoid the isolated incident syndrome and to ensure on-going assessment of flight critical control system A/C-DZ
reliability, a focused safety or risk assessment of all in-service failures or problems should be conducted to
determine the need for immediate resolution.

To ensure test components are representative of the final product, manufacturers should test the final POL
component and regulators should require this type testing.

To prevent loss of aircraft control in-flight, all propeller pitch control systems must be designed to positively A/C-DZ
feather in the event of pitch control loss. Propeller pitch control system malfunctions must be positively

annunciated to the flightcrew.

Develop technology to provide real time assistance to flightcrews with onboard system failures and A/C-Dz
diagnostics (e.g. data link transmittal to ground support) (see 103).

To preserve the original intended level of airworthiness, there should be a better definition and classification MAIN
of subsequent in-service major and minor critical component changes. The definition of critical component

should be more specific.

To prevent loss of control, there should be redundancy and failure tolerance features for all flight critical A/C-Dz
components, such as dual path design, fail operational redundant systems, with fault annunciation.

Manufacturers should incorporate an "input rudder” indicator or automatic yaw compensation to ensure that A/C-DZ
adequate yaw control is provided.
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Appendix C — Interventions Sorted by Projects

Regulators should establish criteria for, and manufacturers should evaluate and improve, the reliability and A/C-DZ
failure tolerance of flight systems. (see 332)

Airlines/operators should provide crews with in-flight rest periods and adequate facilities. (see 31, 130, 315) A/C-DZ

Manufacturers should ensure that design logic for warnings and equipment failures to be annunciated to A/C-DZ
the crew do not cause nuisance warnings which would contribute to crew complacency. (see 45, 243)

To recover aircraft in unusual attitude, manufacturers should develop systems to return aircraft to normal A/C-DZ
attitude with one pilot button push (pilot initiated auto-recovery systems).

Manufacturers should provide a more positive means of external strut pre-flight inspections. A/C-DZ
Regulators should set engineering standards requiring propeller manufacturers to provide positive A/C-DZ
prevention designs, to eliminate all flight critical failure modes (e.g. flat pitch).

Manufacturers should ensure cockpit design that does not interfere with or distract the flightcrew from A/C-DZ

executing their duties (e.g. rain in the cockpit, location of switches in cockpits).

Air Traffic Control

Air Traffic service providers should prioritize the use of precision approaches (glideslope guidance) when  ATC
available and appropriate.

Air Traffic service runway selection policies should be based on the most current wind available. ATC

Airlines/operators, regulators, Air Traffic service providers should establish policies or programs to address ATC
rushed approaches, including elimination of rushed approaches, recognition and rejection of rushed
approaches and training for those encountered.

Air Traffic service providers should enhance ATC training to emphasize the dangers of rushed approaches ATC
and performance characteristics of modern jet transports. (see 115, 157)

Air Traffic service providers should implement a Quality Assurance program to ensure adherence to ATC
established procedures.

Air Traffic service providers should emphasize in ATC training the controllers' potential in assisting the ATC
flightcrew in improving their situation awareness.

Air Traffic service providers should train and monitor ATC adherence to established communications ATC
procedures including hearback problems. (see 240)

Air Traffic services should ensure proper/close supervision of controllers undergoing training so that all ATC

outages, construction, airport hazards, etc. are reported to flightcrews in a timely and accurate manner. (see
11)

Air Traffic service providers should implement and/or review procedures to ensure ATC training does not ~ ATC
create a hazard to flight operations.

Air Traffic service providers should institute an ATC "Crew Resource Management Program" similar to those ATC
required of flightcrews. (FAA AC 120-51b)

To eliminate hearback errors, ATC should re-examine and implement improvements to address hearback ATC
problems. (see 240)

Charting

Regulators should establish standardized approach plate depiction/information requirements for approach CHART
plate publishers.

CRM - Training

Airlines/operators should provide guidance to crew concerning evaluation of all options prior to decision CRM
making as part of CRM training. (see 25, 26, 131, 132, 133, 308)

Airlines/operators should ensure that regularly scheduled recurrent training (e.g. LOFT) emphasizes crew CRM
cooperation and working together to maximize safe operations. (see 308, 314)
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308 Airlines/operators should ensure their formal CRM training emphasizes the following management skills: CRM
decision making, workload management, crew coordination, planning, communication, situational
awareness, and advocacy. (IAW AC120-51b). (See 133)

227 Airlines/operators should ensure that their training/standardization program emphasizes the benefits of CRM
inter-crew/company communications. (see 131)

25 Airlines/operators should establish a CRM training program and regulators should require and insure that CRM
the initial training is provided prior to line flying and require recurrent CRM training. (see 131, 132, 349)

228 Regulators should require airlines/operators to modify their training to maximize benefits of inter- CRM
crew/company communications.

349 Airlines/operators should ensure training for instructors and check airmen includes objective criteriato be CRM
used in evaluating crew CRM performance. (see 25,131)

Datalink Enhancement

28 Implement a system to automatically transmit ATC instructions/information between the ground controller  DATA
and the aircraft.

122 Air Traffic service providers should implement transmission of ATC instructions/information (betweenthe = DATA
ground and aircraft) via a computer link as opposed to voice communications.

94 Implement real time (digital) transmission of airport and weather information to the aircraft. DATA

Flightcrew Training

116 Airlines/operators should ensure that their training/standardization programs emphasize the dangers of FIC-T
high rate of descent and unstable approaches. (see 142)

111 Airlines/operators should ensure that their training/standardization programs emphasize basic airmanship F/C-T
skills and knowledge during initial and recurrent training.

300 Airlines/operators should adopt, implement and train a risk assessment tool to enhance flightcrew FIC-T
awareness of hazards associated with all approaches and airports (see risk analysis tactical checklist).

328 Airlines/operators should ensure that flightcrews are trained to think in terms of "l will go-around unless"  F/C-T
rather than "l will land unless". Regulatory policy should support this approach. (see 142, 311)

331 Airlines/operators and manufacturers should train crews to understand the capabilities and limitations of  F/C-T
systems, conditions which would cause systems to not function as the crew anticipates, and how to detect
those conditions (e.g. lack of brakes, spoil).

350 Airlines/operators should ensure that adequate approach briefings are conducted that include descriptions F/C-T
of normal approach, non-normal conditions and the results of risk assessment analysis. (see 300)

163 Airlines/operators should ensure that their training/standardization programs address common FIC-T
misperceptions that could lead to unsafe practices (i.e. ATC always wants high-energy approaches).

100 Airlines/operators should ensure that their training/standardization programs emphasize the importance of F/C-T
adhering to MDA/DH.

165 Airlines/operators should provide training scenarios that match realistic situations (i.e. stall recoveries FIC-T
during approach, in landing configuration at flight idle with the autopilot on (in simulator)).

153 Airlines/operators should ensure that flightcrews are adequately trained in a level D simulator for dynamic  F/C-T
characteristics before assignment to the line. (see 312)

7 Airlines/operators should ensure that their training/standardization programs emphasize review of FIC-T
approach and missed approach procedures. (see 329)
64 Airlines/operators should ensure that their training/standardization programs direct the flightcrews to FIC-T

regularly cross check all instrumentation.
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Airlines/operators should ensure that their training/standardization program emphasizes the importance of F/C-T
the team concept, cross cultural issues, evaluation of options and the obligation of the FO to effectively
communicate any concerns (CRM) (see 237)

Airlines/operators should ensure that command oversight training for captains is provided during the FIC-T
upgrade process and in recurrent training and first officer responsibility for monitoring is reviewed during
recurrent training.

Airlines/operators should require training/standardization programs which teach situation awareness. (the F/C-T
knowledge and understanding of the relevant elements of the pilot surroundings, including aircraft systems,
and the pilots intentions)

Airlines/operators should develop and implement a ground school and simulator training program similar  F/C-T
to the Advanced Aircraft Maneuvering Program.

Regulators should require airline/operators to train flightcrews to recognize and counteract acute and FIC-T
chronic fatigue. (see 31, 130, 203, 257,315)

Airlines/operators should develop simulator training scenarios that require flightcrews to learn multi-tasking F/C-T
abilities and appropriate prioritization abilities in concert with CRM skills (see Red Flag LOFT scenarios).

Airlines/operators should ensure that their training/standardization programs emphasize the importance of F/C-T
adequate approach preparation and contingency review prior to commencing an approach.

Airlines/operators should ensure that their training/standardization programs emphasize the importance of F/C-T
the sterile cockpit environment.

Airline/operators should include in their training programs the awareness of potential safety risks due to FIC-T
complacency when operating at a very familiar airport (e.g. home base).

Airline/operators should emphasize during initial and recurrent training the importance of maintaining FIC-T
systems status awareness during non-normal events and hazardous approaches (goal to avoid tunnel
vision/narrowed attention).

Airlines/operators training of Captains and Chief Pilots should include management practices that promote F/C-T
team building and effective human relations (leadership training beyond current CRM programs). (see 308)

Airlines/operators should ensure that their training/standardization programs emphasize the importance of F/C-T
all flight-related briefings. (see 342)

Airlines/operators and regulators should ensure that their training/standardization programs clarify the FIC-T
differences between vertical and slant range visibility.

Airline/operators should ensure flightcrews are trained in operations involving low light and poor visibility, on F/C-T
wet or otherwise contaminated runways, and with the presence of optical or physiological illusions before

Airlines/operators should ensure that their training/standardization programs instruct when to disengage FIC-T
automated systems and fly manually. (see 246)

Airlines/operators should ensure that their training/standardization programs emphasize the importance of F/C-T
adequate preflight planning.

Airlines/operators should train flightcrews on how flight delays upon departure or enroute (weather, FIC-T
maintenance, ATC, etc.) can affect their subsequent decision making relative to the safe conduct of the

flight.

Airlines/operators should improve/increase training to increase awareness of icing effects on airplane type F/C-T
including dynamic simulator training.

Airlines/operators should ensure that their training/standardization programs direct the flightcrews to use all F/C-T
available resources (charts, ATC, inter/intra crew) to establish aircraft position. (see 75)

Airlines/operators should train and monitor flightcrew compliance with established communication FIC-T
phraseology guidelines. (see 240)
Airlines/operators and regulators should require that training/standardization programs include training FIC-T

regarding physiological effects on aircrew performance, (e.g. low blood sugar).

Airlines/operators should ensure that their training/standardization programs direct that flightcrews to use  F/C-T
all available tools to establish aircraft position. (see 45)
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Flight Deck Equipment Upgrade/Installation

Regulators should require airlines/operators to outfit aircraft with electronic checklists. If unable to install FDEU
electronic checklists, use mechanical checklists or, at a minimum, develop a process to reinforce challenge
and response checklists.

Airlines/operators should retrofit equipment to provide automatic altitude callouts on final approach. If FDEU
unable, other altitude alerting or reminder systems (such as altimeter bugs) should be installed.

Install aural warning devices on aircraft to alert flightcrew of arrival at MDA/DH. FDEU
Regulators should require manufacturers to equip all new aircraft with electronic checklists. FDEU
Airlines/operators should install radio altimeters in all aircraft and develop procedures for their use on FDEU

approach as recommended by FSF ALAR.

Airlines/operators should equip aircraft with autopilots to reduce crew workload during critical phases of FDEU
flight.

FOQA

Airlines/operators should implement Flight Operations Quality Assurance (FOQA) programs. (not rated) FOQA

Airlines/operators should implement a Flight Operations Quality Assurance (FOQA) program to identify FOQA
flightcrew failure to respond to GPWS warnings. (not rated)
Airlines/operators should implement Flight Operations Quality Assurance (FOQA) programs to identify FOQA

systemic procedural deviations and unsafe trends. (see 54, 55)

Airlines/operators, regulators, and manufacturers should implement a program designed for sharing of FOQA
safety related information within the aviation community. (not rated)

Airlines/operators and regulators should implement a no-blame safety reporting and data sharing system FOQA
with appropriate protections from litigation and prosecution concerns.

Airlines/operators should utilize a self-audit process (such as FSF ICARUS recommendation), operational FOQA
risk management programs and accident cost analysis to proactively identify and mitigate safety concerns.

(see 318)

Regulators should establish criteria to ensure operators overall quality assurance and compliance FOQA
procedures are effective rather than reliance on spot checks of individual components

Airlines/operators should develop a quality assurance program to ensure compliance with regulations.(see FOQA
145, 146, 201)

Ground Equipment

Regulators or other governing authorities should establish policies that ensure that surrounding lights are GE
distinguishable from airport lighting in order to avoid confusion (safety process, policy).

Health & Usage Monitoring Systems (HUMS)

Manufacturers should ensure that all impending equipment failures or inappropriate settings that may affect FDEU
the safe operation of the flight are properly annunciated to the flightcrew by use of dual source sensing.

(see 103, 138)

Develop technology to provide real time assistance to flightcrews with onboard system failures and HUMS
diagnostics (e.g. data link transmittal to ground support). (see 103)

To prevent alerting overload, flight deck designs should consider smart alerting systems such as those with FDEU
prioritization schemes or cancelable nuisance alerts.

Manufacturers should develop and implement system failure annunciation capabilities to alert flightcrews of HUMS
pending failures (e.g. HUMS). (see 45, 138)
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Maintenance Procedures

27  Airlines/operators should implement maintenance procedures to ensure proper functioning of the CVR at MAIN
all times. (Note: this intervention was recorded as a potential intervention of future accidents, it would not
have prevented the subject accidents.)

232 Airlines/operators should ensure all nose gear struts are serviced for cold weather operation are in MAIN
accordance with OEM recommendations.

145 Airlines/operators and regulators should establish appropriate operational restrictions when equipmentis POL
inoperative (MEL)

213 Airlines/operators and regulators should provide additional inspectors/inspection of sub-contract activity. MAIN
(see 201, 202)

146 Regulators should establish/enforce reasonable limitations on dispatch with safety related equipment inop. MAIN
(MEL)

233 Regulators should require operators to incorporate OEM strut servicing recommendations in mandatory MAIN
maintenance procedure and survey compliance.

353 Airlines/operators should establish and enforce a clear MEL policy to aid flightcrews in making MAIN
maintenance-related decisions.

MSAW

72  Air Traffic service providers should install MSAW-like capabilities worldwide with emphasis on high-risk MSAW
airports.

Others

204 Research should be conducted to better understand the underlying reasons/causes for procedural OTHER
noncompliance.
208 Research should be conducted to understand the phenomenon of flightcrew overload. (e.g. why do OTHER

flightcrews ignore GPWS warnings)

244 To prevent plan continuation errors (e.g. press-on-itis), research should be conducted to develop directive  OTHER
information systems for go-around situations.

318 Flight Safety Foundation should develop a cost analysis tool to educate CEQ's about the high economic and OTHER
psychological costs of accidents and serious incidents. (not rated)

337 Airlines/operators should establish a process (which includes an interdisciplinary team) to documentand OTHER
investigate high-risk behavior and poor judgement as evidenced by on-the-job performance. (see 151, 152,
335)

356 Research should be done to develop an effective tactical decision-making model for flightcrews in time OTHER
critical situations.

Precision Approach Implementation

77  Eliminate non-precision approaches where possible. (see 59) PAI

59 Implement precision approach capability (glideslope guidance) for all runways without established PAI
precision approach procedures (e.g. ILS, DGPS, etc.). (see 77)

115 Airlines/operators should ensure that their training/standardization programs emphasize the dangers of PAI
rushed approaches. (see 13, 157)

355 Non-precision approaches should be conducted as constant angle, stabilized approaches. (see 59) PAI

Precision Approach Usage

125 Airlines/operators should encourage flightcrews to use precision approaches (glideslope guidance) when PAU
available and appropriate.
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Pilot/ATC Communication Enhancement

Air Traffic service should provide real time (most current) radio communication of critical airport and weather PILOT/AT

information. C
Establish/enhance quality assurance checks/training to ensure that timely and accurate communication PILOT/AT
between controllers and flightcrews is occurring. C
Airlines/operators and air traffic service providers should implement a monitoring program to ensure the PILOT/AT
consistent use of the ICAO phraseology. C

To reduce the possibility of error, confusion and workload increase related to ATC clearances, regulators PILOT/AT
should require, and operators ensure, that flightcrews utilize proper phraseology and readbacks. (see 88) C

To mitigate confusion regarding ATC clearances, operators should develop procedures to ensure PILOT/AT
flightcrews query ATC whenever uncertainty exists. C

ALAR Policies (Safety Culture)

Regulators should implement the NTSB recommendations to increase DFDR parameters. (not rated) POL

Airlines/operators should, and regulatory agencies must, encourage a culture that enhances safety in their POL
daily operations. (safety culture) (see 22, 63, 348)

Airlines/operators and regulators should ensure necessary manuals (operational & maintenance) are POL
complete, accurate, available and appropriately used.
To preclude conducting flight training during operational flights, when a need for training is identified, POL

operators should conduct training in accordance with their approved training program.

Airlines/operators and regulators should ensure that disciplinary and prosecution policies don't adversely POL
affect or countermand safety gains of good CRM practices. (see 308)

Regulators should establish policies that require additional monitoring of flightcrew members that have POL
repeatedly failed check rides. (see 152, 335, 337)

To prevent catastrophic failures, the manufacturers should issue immediate telegraphic informationto all POL
operators, and regulators should require an immediate mandatory action (AD), following the initial failure

report of any critical component malfunct.

Regulators should account for realistic rest scenarios when developing and implementing crew rest POL
requirements during travel segments (see 31, 203, 257, 315, 316)

Airlines/operators and regulators should ensure that the frequency and effectiveness of proficiency checks POL
for non-precision approaches are adequate.

Airlines/operators and regulators should ensure that the frequency and effectiveness of proficiency checks POL
for simulated instrument failures (partial panel) are adequate.

Regulators should ensure POls are properly qualified and trained to approve appropriate company POL
operational procedures.
Ensure regulators have adequate funding, training and processes to accomplish their oversight POL

responsibilities. (see 201)

Regulators should enforce timely incorporation of appropriate manufacturers recommendations. (see 98, POL
201)

Regulators should ensure company training program is in accordance with approved training program.(see POL
110, 201)

Regulators should require and airlines/operators should promptly close out all regulatory safety audit POL
findings.

Regulators and military agencies should ensure procedures are in place to share information pertainingto POL
operations at joint use airports. (Special Use Airports)

Regulators should update flight time/duty time regulations to counteract present commercial aviation POL
environmental stressors. (e.g. crew rest requirements) (see 31, 130, 203, 257, 316)
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Regulators should not allow noise abatement procedures that reduce the level of safety that existed priorto POL
their implementation.
Regulators should require that both captains and first officers have identical approach charts for reference. POL

Regulators should develop adequate oversight as appropriate to ensure compliance with regulations.(see POL
145, 146, 202, 345)

Airlines/operators and regulators should raise standards (e.g. crew pairing, approach minimums, etc.) for POL
flightcrew members that meet minimum qualifications but have demonstrated specific weaknesses. (see

151, 335, 337)

Airlines/operators should properly surveill contractor training programs for adequacy of training.( see 110, POL
202)

Airlines/operators should implement procedures to ensure flightcrews are aware of appropriate POL
Airworthiness Directives, Certification and flight testing standards. (see 76, 46)
Regulators should discontinue on-time arrival tracking for airlines. POL

Airlines/operators should ensure their "reward system" does not penalize flightcrews for executing missed POL
approaches. (see 217)

Regulators should ensure one level of safety exists for all commercial transport operations (whether POL
passenger or freighter operations).

Airlines/operators should encourage a culture that emphasizes safe arrivals over timely arrivals. (see 63, POL
143)

Regulators should require airports to comply with International standards for airport construction. POL

Airlines/operators and regulators should strictly enforce flight/duty time limitations. POL
Airlines/operators should ensure their "reward system" is not related to the completion of a route segment. POL
(see 311)

Parent airlines/operators should adopt a program to ensure the same level of safety in regional partners POL
including, but not limited, to recruitment, training, operations and maintenance.

Organizations responsible for developing approach/arrival/departure procedures should not report to the POL
organization responsible for Air Traffic service (e.g. In the FAA AVN-100 not reporting to AAT)

Airlines/operators should implement a culture which encourages flightcrew voluntary removal from flight POL
status due to illness and/or emotional distress (including the use of a self-assessment tool). (see 70)

Regulators should require PMI's to have expertise in the assigned carrier’s equipment. POL
Regulators should ensure that all POls are current and qualified in one model of the companies equipment. POL

To prevent excessive fatigue, airlines/operators should consider circadian rhythm in crew scheduling to POL
compensate for the effects of rhythm interruptions.

To ensure timely dissemination of navaid anomalies, airlines/operators and ATC should re-emphasize the POL
requirement that flightcrews report and ATC disseminate any navigation anomalies.

To eliminate loop holes in crew rest requirements and to ensure adequate crew rest, regulators should POL
clarify crew rest regulations. (see 31, 130, 203, 315, 316)

To facilitate the FAA awareness of safety related problems; there should be improved dissemination of the POL
FAA hotline numbers.

Airlines/operators should ensure better-educated regulators by providing intern programs. POL

Standard Operating Procedures for ALAR

To prevent CFIT, operators should develop procedures to ensure that flightcrews do not descend when SOP
confusion exists concerning aircraft position.

Airlines/operators and regulators should ensure check list designs prioritize critical items as recommended SOP
by NASA study, and that items are arranged in a manner to enhance checklist implementation
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Appendix C — Interventions Sorted by Projects

Airlines/operators should establish policies, parameters, and training to recognize unstabilized approaches SOP
and other factors and implement a go-around gate system. (see FSF - "defined gates" p. 193) (see 116,

123)

Airlines/operators should implement procedures to ensure appropriate crew pairing. (reference FSF SOP
corporate crew scheduling and fatigue evaluation.)

Airlines/operators should ensure that all airline operations include compliance with all/seasonal guidance SOP
from the OEM.

Airlines/operators should incorporate in initial and recurrent training ways to recognize multiple cues that  SOP
will require go-around. Including CFIT training aid 2.1.9, FSF definition of stabilized approach, risk

assessment tool, and windshear training aids.

Airlines/operators should ensure, and regulators should check, that operators who create their own AOM's SOP
include all procedures prescribed by original equipment manufacturers Airplane Flight Manual (AFM).

Require that autothrottles be used with all autopilot coupled approaches. SOP
Airlines/operators and regulators should ensure that their training/standardization and monitoring programs SOP
emphasize the importance of adherence to standard operating procedures and identify the rationale behind
those procedures. (see 99)

Airlines/operators should implement a true no-fault go around policy (learning vs. blame). SOP

Airlines/operators and regulators should ensure checklist design and implementation of procedures to SOP
promote effective crew coordination and distribution of PF and PNF tasks. (see 82)

Regulators should require a Special Qualification Airport Briefing guide be incorporated with approach SOP
charts. (Subject matter must include aircraft specific local operational procedures)

Airlines/operators should develop procedures to specify how transfer of control is formally accomplished.  SOP

Airlines/operators should establish an SOP to ensure that flightcrews should not begin the approach until  SOP
adequate briefing is completed for the expected runway. (see 17)

Airlines/operators should adopt the "delegated" approach to standard operating procedures. (e.g. SOP
monitored approach procedures)

Airlines/operators (and manufacturers in the airplane flight manual) should implement procedures that call SOP
for an immediate execution of the escape maneuver following a GPWS warning unless there is visual
confirmation of terrain.

To reduce pilot overload, airlines/operators policies should stress using the appropriate level of SOP
automation.
Airlines/operators should require flightcrews to fly precision instrument approach procedures during SOP

periods of reduced visibility and night operations. (see 59, 355)

Airlines/operators should ensure that clear, concise, accurate, appropriate standard operating procedures SOP
are published and enforced. (see 110)

Airlines/operators should implement a reliable process to communicate information to the flightcrew that  SOP
may affect flight or aircraft operations.

Airlines/operators should clearly define, train and check the specific PF/PNF duties. (see 135) SOP

Airlines/operators should implement a procedure to climb to a minimum safe altitude when position SOP
uncertainty exists by at least one crewmember. Flightcrew must advise ATC of intentions.

Airlines/operators should implement procedures that call for an immediate recovery maneuver followinga SOP
flight control warning (e.g. stall warning) (see 61)

Airlines/operators should ensure that their training/standardization programs emphasize the importance of SOP
adequate preflight planning.

Airlines/operators should establish procedures for flightcrews to review/cross check instructions, SOP
clearances, etc. to ensure consistency with expected procedures or practices.

Airlines/operators should develop/publish appropriate procedures for radio communications restoration. SOP

Synthetic Vision
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The aviation industry should develop and implement synthetic vision capability (e.g. Precision Approach
Terrain Information (PATI)).

To enhance flightcrew performance in low visibility operations, the aviation industry should continue to
develop and implement HUD capability. (see 149)

Manufacturers should install a HUD as standard equipment. (see 85)

Terrain Awareness and Warning System (TAWS)

Manufacturers should install TAWS (EGPWS) in all new aircraft, airlines/operators should retrofit TAWS into
the existing fleet and international regulators should require the installation of TAWS.

Avionics manufacturers should improve GPWS capability to reduce GPWS nuisance warnings. (See 243)
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N 2 |27 |Airlines/operators should implement maintenance procedures to ensure proper functioning of the CVR at  ####
all times. (Note: this intervention was recorded as a potential intervention of future accidents, it would not
have prevented the subject accidents.)
N 28 [Implement a system to automatically transmit ATC instructions/information between the ground controller  |####
and the aircraft.
N 54 Airlines/operators should implement Flight Operations Quality Assurance (FOQA) programs. (not rated) HHH
N 55 [Airlines/operators should implement a Flight Operations Quality Assurance (FOQA) program to identify HHHH
flightcrew failure to respond to GPWS warnings. (not rated)
N 56 [Airlines/operators should implement Flight Operations Quality Assurance (FOQA) programs to identify fidiaesed
systemic procedural deviations and unsafe trends. (see 54, 55)
N 57 |Airlines/operators, regulators, and manufacturers should implement a program designed for sharing of HHH
safety related information within the aviation community. (not rated)
N | 1.7 [128 |Airlines/operators and regulators should implement a no blame safety reporting and data sharing system  |####
with appropriate protections from litigation and prosecution concerns.
N 204 |Research should be conducted to better understand the underlying reasons/causes for procedural H#HHHE
noncompliance.
N 208 [Research should be conducted to understand the phenomenon of flightcrew overload. (e.g. why do HitHH
flightcrews ignore GPWS warnings)
N 2 1209 |Toimprove survivability, manufacturers should improve design, installation and inspection schedules of HHHH
emergency equipment to increase reliability (e.g. escape slides). (see 45, 138, 201, 202)
N 237 |Airlines/operators should provide guidance to crew concerning evaluation of all options prior to decision HHH
making as part of CRM training. (see 25, 26, 131, 132, 133, 308)
N 2 |244 |To prevent plan continuation errors (e.g. press-on-itis), research should be conducted to develop directive  |####
information systems for go-around situations.
N | 1.8 [260 [To prevent uncommanded in-flight flat pitch, research should be conducted into prop brake designs. fidiaesed
N | 2.2 [261 [To improve passenger and flightcrew survivability, research should be conducted to explore new methods  |####
to increase crash survivability.
N 2 |262 |Toimprove passenger and flightcrew survivability, regulators should require and operators should HitH
implement existing knowledge of crash survivability.
N 297 [To prevent CFIT, operators should develop procedures to ensure that flightcrews do not descend when it
confusion exists concerning aircraft position.
N | 2.2 (303 [Regulators should implement the NTSB recommendations to increase DFDR parameters. (not rated) HitHH
N 318 [Flight Safety Foundation should develop a cost analysis tool to educate CEQO's about the high economic and |####
psychological costs of accidents and serious incidents. (not rated)
N 2 |337 |Airlines/operators should establish a process (which includes an interdisciplinary team) to document and  |####

investigate high-risk behavior and poor judgement as evidenced by on-the-job performance. (see 151, 152,
335)
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Airlines/operators should utilize a self-audit process (such as FSF ICARUS recommendation), operational [####
risk management programs and accident cost analysis to proactively identify and mitigate safety concerns.

(see 318)

Research should be done to develop an effective tactical decision-making model for flightcrews in time HitHH
critical situations.

Airlines/operators and regulators should ensure check list designs prioritize critical items as recommended|14.2
by NASA study, and that items are arranged in a manner to enhance checklist implementation

The aviation industry should develop and implement synthetic vision capability (e.g. Precision Approach 11.7
Terrain Information (PATI)).

Manufacturers should install TAWS (EGPWS) in all new aircraft, airlines/operators should retrofit TAWS into (10.8
the existing fleet and international regulators should require the installation of TAWS.

Airlines/operators should establish policies, parameters, and training to recognize unstabilized approaches |10.0
and other factors and implement a go-around gate system. (see FSF - "defined gates" p. 193) (see 116,

123)

Eliminate non-precision approaches where possible. (see 59) 9.1
Airlines/operators should implement procedures to ensure appropriate crew pairing. (reference FSF 8.8
corporate crew scheduling and fatigue evaluation.)

Implement precision approach capability (glideslope guidance) for all runways without established 8.4
precision approach procedures (e.g. ILS, DGPS, etc.). (see 77)

Airlines/operators should ensure that all airline operations include compliance with all/seasonal guidance (8.4
from the OEM.

Manufacturers should improve the design for an error tolerant ground spoiler deployment system. 8.3
Manufacturers should ensure that all impending equipment failures or inappropriate settings that may affect|8.2
the safe operation of the flight are properly annunciated to the flightcrew by use of dual source sensing.

(see 103, 138)

Airlines/operators should ensure that their training/standardization programs emphasize the dangers of 7.9
high rate of descent and unstable approaches. (see 142)

Air Traffic service providers should prioritize the use of precision approaches (glideslope guidance) when (7.9
available and appropriate.

Airlines/operators should incorporate in initial and recurrent training ways to recognize multiple cues that 7.5
will require go-around. (Including CFIT training aid 2.1.9, FSF definition of stabilized approach, risk

assessment tool, and windshear training aid)

Regulators should require airlines/operators to outfit aircraft with electronic checklists. If unable to install 7.0
electronic checklists, use mechanical checklists or, at a minimum, develop a process to reinforce challenge

and response checklists.

Air Traffic service runway selection policies should be based on the most current wind available. 7.0
Manufacturers should design ground sensing systems that are tolerant to adverse conditions without 6.8
degrading in-flight safety features (e.g. which prevent deployment of ground spoilers and reverse in-flight).

(see 16)

Airlines/operators should and regulatory agencies must encourage a culture that enhances safety in their (6.7
daily operations (safety culture) (see 22, 63, 348)

Airlines/operators should ensure, and regulators should check, that operators who create their own AOM's (6.5
include all procedures prescribed by original equipment manufacturers Airplane Flight Manual (AFM).

Require that autothrottles be used with all autopilot coupled approaches. 6.1
Air Traffic service should provide real time (most current) radio communication of critical airport and weather (6.0
information.

Airlines/operators and regulators should ensure that their training/standardization and monitoring programs|6.0

emphasize the importance of adherence to standard operating procedures and identify the rationale behind
those procedures. (see 99)
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125 |Airlines/operators should encourage flightcrews to use precision approaches (glideslope guidance) when |6.0
available and appropriate.

225 |Airlines/operators and regulators should ensure necessary manuals (operational & maintenance) are 6.0
complete, accurate, available and appropriately used.

238 [To preclude conducting flight training during operational flights, when a need for training is identified, 6.0
operators should conduct training in accordance with their approved training program.

248 [To ensure adequate testing of equipment, manufacturers’ testing should be conducted under worst case |6.0
scenarios taking into account new technologies and testing under simulated flight realistic conditions.

249 [To ensure the accuracy and safety of computer modeling used for design and failure analysis, the modeling|6.0
must be adequately re-validated on a continuing basis to account for new technology.

252 [To prevent loss of control in flight, all changes to flight critical components, such as primary propeller pitch |5.9
controller components, should be considered major changes.

295 [To enhance flightcrew performance in low visibility operations, the aviation industry should continue to 5.9
develop and implement HUD capability. (see 149)

111 |Airlines/operators should ensure that their training/standardization programs emphasize basic airmanship |5.6
skills and knowledge during initial and recurrent training.

123 |Airlines/operators should implement a true no-fault go around policy (learning vs. blame). 5.6

135 |Airlines/operators and regulators should ensure checklist design and implementation of procedures to 5.6
promote effective crew coordination and distribution of PF and PNF tasks. (see 82)

300 [Airlines/operators should adopt, implement and train a risk assessment tool to enhance flightcrew 5.6
awareness of hazards associated with all approaches and airports (see risk analysis tactical checklist).

328 |Airlines/operators should ensure that flightcrews are trained to think in terms of "l will go-around unless" |5.6
rather than "l will land unless". Regulatory policy should support this approach. (see 142, 311)

331 |Airlines/operators and manufacturers should train crews to understand the capabilities and limitations of |5.6
systems, conditions which would cause systems to not function as the crew anticipates, and how to detect
those conditions (e.g. lack of brakes, spoil

350 [Airlines/operators should ensure that adequate approach briefings are conducted that include descriptions |5.6
of normal approach, non-normal conditions and the results of risk assessment analysis. (see 300)

149 |Manufacturers should install a HUD as standard equipment. (see 85) 5.4

163 |Airlines/operators should ensure that their training/standardization programs address common 5.3
misperceptions that could lead to unsafe practices (i.e. ATC always wants high-energy approaches).

254 [To avoid the isolated incident syndrome and to ensure on-going assessment of flight critical control system |5.3
reliability, a focused safety or risk assessment of all in-service failures or problems should be conducted to
determine the need for immediate resolution.

158 |Develop technology to provide real time assistance to flightcrews with onboard system failures and 51
diagnostics (e.g. data link transmittal to ground support) (see 103)

211 |Airlines/operators should retrofit equipment to provide automatic altitude callouts on final approach. If 51
unable, other altitude alerting or reminder systems (such as altimeter bugs) should be installed.

2.8 | 1.8 |243 |To prevent alerting overload, flight deck designs should consider smart alerting systems such as those with (5.1
prioritization schemes or cancelable nuisance alerts.
Airlines/operators and regulators should establish appropriate operational restrictions when equipmentis (5.1
inoperative (MEL)
Regulators should require a Special Qualification Airport Briefing guide be incorporated with approach 5.1

charts. (Subject matter must include aircraft specific local operational procedures)
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the team concept, cross cultural issues, evaluation of options and the obligation of the FO to effectively
communicate any concerns (CRM) (see 237)

207 |Airlines/operators should develop procedures to specify how transfer of control is formally accomplished. |5.1

232 [Airlines/operators should ensure all nose gear struts are serviced for cold weather operation are in 51
accordance with OEM recommendations.

342 |Airlines/operators should establish an SOP to ensure that flightcrews should not begin the approach until |5.1
adequate briefing is completed for the expected runway. (see 17)

30 [Airlines/operators should adopt the "delegated” approach to standard operating procedures. (e.g. 48
monitored approach procedures)

61 |Airlines/operators (and manufacturers in the airplane flight manual) should implement procedures that call |4.8
for an immediate execution of the escape maneuver following a GPWS warning unless there is visual
confirmation of terrain.

100 |Airlines/operators should ensure that their training/standardization programs emphasize the importance of (4.8
adhering to MDA/DH.

157 |Airlines/operators, regulators, Air Traffic service providers should establish policies or programs to address |4.8
rushed approaches, including elimination of rushed approaches, recognition and rejection of rushed
approaches and training for those encountered

246 [To reduce pilot overload, airlines/operators policies should stress using the appropriate level of 4.8
automation.

14 |Install aural warning devices on aircraft to alert flightcrew of arrival at MDA/DH. 4.7

250 [To ensure test components are representative of the final product, manufacturers should test the final 4.7
component and regulators should require this type testing.

2.1 | 2.2 |165 |Airlines/operators should provide training scenarios that match realistic situations (i.e. stall recoveries 4.6
during approach, in landing configuration at flight idle with the autopilot on (in simulator)).
Airlines/operators should ensure that their training/standardization programs emphasize the dangers of 4.5
rushed approaches. (see 13, 157)
Airlines/operators and regulators should ensure that disciplinary and prosecution policies don't adversely (4.5
affect or countermand safety gains of good CRM practices. (see 308)
To prevent loss of aircraft control in-flight, all propeller pitch control systems must be designed to positively |4.5
feather in the event of pitch control loss. Propeller pitch control system malfunctions must be positively
annunciated to the flightcrew.
Regulators should establish policies that require additional monitoring of flightcrew members that have 45
repeatedly failed check rides. (see 152, 335, 337)
Develop technology to provide real time assistance to flightcrews with onboard system failures and 4.4
diagnostics (e.g. data link transmittal to ground support) (see 103)
Regulators should require manufacturers to equip all new aircraft with electronic checklists. 4.3
Airlines/operators should require flightcrews to fly precision instrument approach procedures during 4.3
periods of reduced visibility and night operations. (see 59, 355)
Ensure that flightcrews are adequately trained in a level D simulator for dynamic characteristics before 4.2
assignment to the line. (see 312)
To prevent catastrophic failures, the manufacturers should issue immediate telegraphic information to all 4.2
operators, and regulators should require an immediate mandatory action (AD), following the initial failure
report of any critical component malfunct.
Airlines/operators should ensure that their training/standardization programs emphasize review of 4.0
approach and missed approach procedures. (see 329)
Air Traffic service providers should enhance ATC training to emphasize the dangers of rushed approaches (4.0
and performance characteristics of modern jet transports. (see 115, 157)
Airlines/operators should ensure that regularly scheduled recurrent training (e.g. LOFT) emphasizes crew (4.0
cooperation and working together to maximize safe operations. (see 308, 314)
Airlines/operators should ensure that their training/standardization programs direct the flightcrews to 4.0
regularly cross check all instrumentation.
Airlines/operators should ensure that their training/standardization program emphasizes the importance of (4.0
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20 [Airlines/operators should ensure that command oversight training for captains is provided during the 3.9
upgrade process and in recurrent training and first officer responsibility for monitoring are reviewed during
recurrent training.

130 |Regulators should account for realistic rest scenarios when developing and implementing crew rest 3.9
requirements during travel segments (see 31, 203, 257, 315, 316)

72 |Air Traffic service providers should install MSAW-like capabilities worldwide with emphasis on high-risk 3.8
airports.

99 [Airlines/operators should ensure that clear, concise, accurate, appropriate standard operating procedures |3.7
are published and enforced. (see 110)

147 |Airlines/operators should require training/standardization programs which teach situation awareness. (the (3.7
knowledge and understanding of the relevant elements of the pilot surroundings, including aircraft systems,
and the pilots intentions)

251 |To preserve the original intended level of airworthiness, there should be a better definition and classification|3.7
of subsequent in-service major and minor critical component changes. The definition of critical component
should be more specific.

89 |Airlines/operators and regulators should ensure that the frequency and effectiveness of proficiency checks |3.7
for non-precision approaches are adequate.

308 |Airlines/operators should ensure their formal CRM training emphasizes the following management skills:  |3.7
decision making, workload management, crew coordination, planning, communication, situational
awareness, and advocacy. (IAW AC120-51b). (See 133)

322 |Airlines/operators should develop and implement a ground school and simulator training program similar |3.7
to the Advanced Aircraft Maneuvering Program.

343 |Airlines/operators should install radio altimeters in all aircraft and develop procedures for their use on 3.7
approach as recommended by FSF ALAR.

60 [Avionics manufacturers should improve GPWS capability to reduce GPWS nuisance warnings. (See 243) 35

316 [Regulators should require airline/operators to train flightcrews to recognize and counteract acute and 35
chronic fatigue. (see 31, 130, 203, 257,315)

112 |Airlines/operators and regulators should ensure that the frequency and effectiveness of proficiency checks |3.5
for simulated instrument failures (partial panel) are adequate.

213 |Airlines/operators and regulators should provide additional inspectors/inspection of sub-contract activity. 35
(see 201, 202)

223 |Regulators should ensure POls are properly qualified and trained to approve appropriate company 35
operational procedures.

79 |Airlines/operators should implement a reliable process to communicate information to the flightcrew that  |3.4
may affect flight or aircraft operations.

2 |129 |Regulators should establish criteria to ensure operators overall quality assurance and compliance 34
procedures are effective rather than reliance on spot checks of individual components

227 |Airlines/operators should ensure that their training/standardization program emphasizes the benefits of 33
inter-crew/company communications. (see 131)

314 |Airlines/operators should develop simulator training scenarios that require flightcrews to learn multi-tasking|3.3
abilities and appropriate prioritization abilities in concert with CRM skills (see Red Flag LOFT scenarios).

103 |Manufacturers should develop and implement system failure annunciation capabilities to alert flightcrews of|3.3
pending failures (e.g. HUMS). (see 45, 138)

2.2 |253 |To prevent loss of control, there should be redundancy and failure tolerance features for all flight critical 33
components, such as dual path design, fail operational redundant systems, with fault annunciation.

345 [Ensure regulators have adequate funding, training and processes to accomplish their oversight 3.3
responsibilities. (see 201)

25 [Airlines/operators should establish a CRM training program and regulators should require and insure that |3.1
the initial training is provided prior to line flying and require recurrent CRM training. (see 131, 132, 349)

82 [Airlines/operators should clearly define, train and check the specific PF/PNF duties. (see 135) 3.1
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Airlines/operators should ensure that their training/standardization programs emphasize the importance of (3.1
adequate approach preparation and contingency review prior to commencing an approach.

Regulators should require airlines/operators to modify their training to maximize benefits of inter- 31
crew/company communications.

Airlines/operators should implement a procedure to climb to a minimum safe altitude when position 2.9
uncertainty exists by at least one crewmember. Flightcrew must advise ATC of intentions.

Airlines/operators should ensure that their training/standardization programs emphasize the importance of (2.8
the sterile cockpit environment

Manufacturers should incorporate an "input rudder" indicator or automatic yaw compensation to ensure that |2.8
adequate yaw control is provided.

Regulators should establish standardized approach plate depiction/information requirements for approach |2.8
plate publishers.

Regulators should establish criteria for, and manufacturers should evaluate and improve, the reliability and |2.8
failure tolerance of flight systems. (see 332)

Regulators or other governing authorities should establish policies that ensure that surrounding lights are |2.8
distinguishable from airport lighting in order to avoid confusion (safety process, policy).

Airline/operators should include in their training programs the awareness of potential safety risks due to the |2.7
complacency when operating at a very familiar airport (e.g. home base).

Airline/operators should emphasize during initial and recurrent training the importance of maintaining 2.7
systems status awareness during non-normal events and hazardous approaches (goal to avoid tunnel
vision/narrowed attention)

Airlines/operators training of Captains and Chief Pilots should include Management practices that promote (2.6
team building and effective human relations (leadership training beyond current CRM programs). (see 308)
Airlines/operators should ensure that their training/standardization programs emphasize the importance of (2.6
all flight-related briefings. (see 342)

Regulators should establish/enforce reasonable limitations on dispatch with safety related equipment inop.|2.6
(MEL)

Regulators should enforce timely incorporation of appropriate manufacturers recommendations. (see 98, (2.6
201)

Regulators should ensure company training program is in accordance with approved training program.(see |2.6
110, 201)

Regulators should require and airlines/operators should promptly close out all regulatory safety audit 2.6
findings.

Airlines/operators and regulators should ensure that their training/standardization programs clarify the 24
differences between vertical and slant range visibility

Airline/operators should ensure flightcrews are trained in operations involving low light and poor visibility, on(2.4
wet or otherwise contaminated runways, and with the presence of optical or physiological illusions before

they are assigned line duties. (re

Regulators and Military agencies should ensure procedures are in place to share information pertainingto |2.4
operations at joint use airports. (Special Use Airports)

Airlines/operators should develop a quality assurance program to ensure compliance with regulations.(see (2.4
145, 146, 201)

Air Traffic service providers should implement a Quality Assurance program to ensure adherence to 2.3
established procedures.

Regulators should require operators incorporate OEM strut servicing recommendations in mandatory 2.3
maintenance procedure and surveill compliance.

Airlines/operators should ensure that their training/standardization programs instruct when to disengage 2.3
automated systems and fly manually. (see 246)

Regulators should update flight time/duty time regulations to counteract present commercial aviation 2.2

environmental stressors. (e.g. crew rest requirements) (see 31, 130, 203, 257, 316)
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Regulators should not allow noise abatement procedures that reduce the level of safety that existed prior to |2.2
their implementation.

Regulators should require captains and first officers each have identical approach charts for reference. 2.2
Airlines/operators should implement procedures that call for an immediate recovery maneuver followinga (2.1
flight control warning (e.qg. stall warning) (see 61)

Regulators should develop adequate oversight as appropriate to ensure compliance with regulations.(see |2.1
145, 146, 202, 345)

Airlines/operators and regulators should raise standards (e.g. crew pairing, approach minimums, etc.) for (2.0
flightcrew members that meet minimum qualifications but have demonstrated specific weaknesses. (see

151, 335, 337)

Airlines/operators should ensure that their training/standardization programs emphasize the importance of (2.0
adequate preflight planning.

Airlines/operators should ensure that their training/standardization programs emphasize the importance of |2.0
adequate preflight planning.

Airlines/operators should provide crews with in-flight rest periods and adequate facilities. (see 31, 130, 315)(2.0
Manufacturers should ensure that design logic for warnings and equipment failures to be annunciated to 2.0
the crew do not cause nuisance warnings which would contribute to crew complacency. (see 45, 243)
Airlines/operators should train flightcrews on how flight delays upon departure or enroute (weather, 19
maintenance, ATC, etc.) can affect their subsequent decision making relative to the safe conduct of the

flight.

Airlines/operators should properly surveill contractor training programs for adequacy of training.( see 110, (1.8
202)

Airlines/operators should implement procedures to ensure flightcrews are aware of appropriate 15
Airworthiness Directives, Certification and flight testing standards. (see 76, 46)

Airlines/operators should improve/increase training to increase awareness of icing effects on airplane type (1.5
including dynamic simulator training.

Regulators should discontinue on-time arrival tracking for airlines. 1.4
Airlines/operators should ensure their "reward system" does not penalize flightcrews for executing missed (1.3
approaches. (see 217)

Regulators should ensure one level of safety exists for all commercial transport operations (whether 1.3
passenger or freighter operations).

To recover aircraft in unusual attitude, manufacturers should develop systems to return aircraft to normal 12
attitude with one pilot button push (pilot initiated auto-recovery systems).

Air Traffic service providers should emphasize in ATC training the controllers' potential in assisting the 11
flightcrew in improving their situation awareness.

Airlines/operators should encourage a culture that emphasizes safe arrivals over timely arrivals. (see 63, 11
143)

Airlines/operators should ensure that their training/standardization programs direct the flightcrews to use all{1.1
available resources (charts, ATC, inter/intra crew) to establish aircraft position. (see 75)

Airlines/operators should train and monitor flightcrew compliance with established communication 11
phraseology guidelines. (see 240)

Airlines/operators should establish procedures for flightcrews to review/cross check instructions, 11
clearances, etc. to ensure consistency with expected procedures or practices.

Regulators should require airports to comply with International standards for airport construction. 1.0
Non-precision approaches should be conducted as constant angle, stabilized approaches. (see 59) 1.0
Airlines/operators and regulators should strictly enforce flight/duty time limitations. 0.9
Air Traffic service providers should train and monitor ATC adherence to established communications 0.9

procedures including hearback problems. (see 240)
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Airlines/operators and regulators should require training/standardization programs include training 0.9
regarding physiological effects on aircrew performance, (e.g. low blood sugar).

Air Traffic services should ensure proper/close supervision of controllers undergoing training so that all 0.9
outages, construction, airport hazards, etc. are reported to flightcrews in a timely and accurate manner. (see

11)

Airlines/operators should ensure their "reward system" is not related to the completion of a route segment. (0.8
(see 311)

Airlines/operators should establish and enforce a clear MEL policy to aid flightcrews in making 0.8
maintenance-related decisions.

Airlines/operators should ensure training for instructors and check airmen include objective criteria to be 0.7
used in evaluating crew CRM performance. (see 25,131)

Manufacturers should provide a more positive means of external strut pre-flight inspections. 0.7
Regulators should set engineering standards requiring propeller manufacturers to provide positive 0.7
prevention designs, to eliminate all flight critical failure modes (e.g. flat pitch).

Air Traffic service providers should implement transmission of ATC instructions/information (between the (0.7
ground and aircraft) via a computer link as opposed to voice communications.

Airlines/operators should equip aircraft with autopilots to reduce crew workload during critical phases of 0.7
flight.

Airlines/operators should ensure that their training/standardization programs direct that flightcrews use all (0.6
available tools to establish aircraft position. (see 45)

Parent airlines/operators should adopt a program to ensure the same level of safety in regional partners 0.5
including, but not limited, to recruitment, training, operations and maintenance.

Organizations responsible for developing approach/arrival/departure procedures should not report to the 0.5
organization responsible for Air Traffic service (e.g. In the FAA AVN-100 not reporting to AAT)

Implement real time (digital) transmission of airport and weather information to the aircraft. 0.5
Manufacturers should ensure cockpit design that does not interfere with or distract the flightcrew from 0.3
executing their duties (e.g. rain in the cockpit, location of switches in cockpits)

Establish/enhance quality assurance checks/training to ensure that timely and accurate communication 0.3
between controllers and flightcrews is occurring.

Airlines/operators should implement a culture which encourages flightcrew voluntary removal from flight 0.3
status due to illness and/or emotional distress (including the use of a self-assessment tool). (see 70)

Air Traffic service providers should implement and/or review procedures to ensure ATC training does not 0.3
create a hazard to flight operations.

Air Traffic service providers should institute an ATC "Crew Resource Management Program" similar to those{0.3
required of flightcrews. (FAA AC 120-51b)

Regulators should require PMI's to have expertise in the assigned carrier’s equipment. 0.3
Regulators should ensure that all POls are current and qualified in one model of the company’s equipment. |0.2
To prevent excessive fatigue, airlines/operators should consider circadian rhythm in crew scheduling to 0.2
compensate for the effects of rhythm interruptions.

Airlines/operators and air traffic service providers should implement a monitoring program to ensure the 0.1
consistent use of the ICAO phraseology.

Airlines/operators should develop/publish appropriate procedures for radio communications restoration. 0.0
To reduce the possibility of error, confusion and workload increase related to ATC clearances, regulators 0.0
should require and operators ensure that flightcrews utilize proper phraseology and readbacks. (see 88)

To eliminate hearback errors, ATC should reexamine and implement improvements to address hearback |0.0

problems. (see 240)
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247 [To ensure timely dissemination of navaid anomalies, airlines/operators and ATC should re-emphasize the |0.0
requirement that flightcrews report and ATC disseminate any navigation anomalies.

257 [To eliminate loop holes in crew rest requirements and to ensure adequate crew rest, regulators should 0.0
clarify crew rest regulations. (see 31, 130, 203, 315, 316)

258 [To facilitate the FAA awareness of safety related problems; there should be improved dissemination of the |0.0
FAA hotline numbers.

296 [To mitigate confusion regarding ATC clearances, operators should develop procedures to ensure 0.0
flightcrews query ATC whenever uncertainty exists.

346 |Airlines/operators should ensure better-educated regulators by providing intern programs. 0.0
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Appendix E - Plan for a Plan (SOW's)

Aircraft Design

SOW: The purpose of this project isto ensure critical control systems design incorporate fault tolerant design
and are subjected to critica point flight redigtic condition certification testing/andyss. Changesto criticdl
systemswill be consdered amgor change unless the gpplicant can show the change isin fact aminor change
and monitor the continued airworthiness (in-service failures) of these sysems using a risk assessment focused
methodology.

OPTIONS:
A proactive review/evauation of critica components anytime maintenance is performed, or service difficulty
report received, on critical control systems.

Develop and issue revised guidance materid accomplishing the objectives of this SOW to be gpplied during
certification of new designs and continued airworthiness evauations.

STAKEHOLDERS: Manufacturers, FAA, and Operators

POTENTIAL IMPACT:

Additional cogts associated with more extensive design reviews and testing, lowering the incidence of these
control systems contributing to ALAR, reduce the amount of “isolated cases’, modify service difficulty
reporting practices.

CURRENT STATUS: AC 39-xx (in development), gpplicable to risk management of continued
arworthiness problems currently in coordination.

PROJECT PLANNING LEADER: Paul Rus=l, Boeing

DETAILED PLAN BY: June 1, 2000

47



Appendix E - Plan for a Plan (SOW's)

Flightcrew Training

OW:

Ensure that Part 121 flight training departments implement syllabi thet train and evauate aircrews on
stabilized approaches. Examples of topics such as crew resource management, go-around criteria,
approaches with sysem mafunctions, rare-normal conditions, emphasis on basic airmanship, approach
briefings, approach and missed approach procedures, and advanced aircraft maneuvering (e.g., unusua
attitude and upset recovery).

OPTIONS:
Operators and Part 142 Training providers voluntarily include al the above training topics, and develop
evauation of same,
FAA: develop and publish regulatory/policy changes or guiddinesto create and evauate these training
standards.

STAKEHOLDERS:
Operators, pilots associations, and the FAA.

POTENTIAL IMPACT:
Reduce gpproach and landing accidents due to better flightcrew training and enhanced crew
performance.
Increased crew Situation awareness and coordination during approaches.
Increased FAA surveillance of training programs.
Increased training costs to operators for program changes (i.e. Added sms, added training events and
added CBT or classroom activity).

CURRENT STATUS:
There are numerous good examples of training programs & various levels of voluntary compliance.

PROJECT PLANNING LEADERS: Rick Williams ALPA/Ddta

DETAILED PLAN BY: June 1, 2000
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Flight Deck Equipment Upgrade/l nstallation to | mprove Altitude Awar eness and
Checklist Completion

SOW: The purpose of this project isto ensure vertical Situation awareness and accomplishment of checklist
items; to develop guiddines and procedures for flight deck smart derting system design through:
The ingalation of equipment to provide automatic aert cal outs on find gpproach or other dtitude
derting systems.
The ingalation of automated or mechanica checklist devices to provide a postive means for checklist
completion.
Research and assessment of existing technology in flight deck smart-aderting system design.

OPTIONS:
Ingtalation of automatic aurd dtitude derting system in dl new production arcraft.
Ingtalation of automatic or mechanica checklist devicesin dl new production aircraft.
A retrofit program to capture in-service aircraft.
Include in Standard Operating Procedures a process to reinforce checklist Challenge/Response or
PF/PNF procedures.
May require aruleif voluntary compliance does not achieve desired results.
Encourage research to develop guidance, specifications and implementation strategies for flight deck
smart-derting system design and survey existing industry technology.

STAKEHOLDERS: Aircraft and Avionics Equipment Manufactures, FAA, NASA, Operators, ATA,
APA, ALPA, RAA, and Human Factors.

POTENTIAL IMPACT: Additiona resources associated with research, design, certification, and
ingalation. Operationa consderations should include training and procedures for use of new equipment.

CURRENT STATUS: Varying degree (in current flegt) of implementation of aural warning, automated
checkligt, and flight deck smart-aerting design. NASA Aviation Safety Program currently conducting
research in related areas (Single Aircraft Accident Prevention Project).

PROJECT PLANNING LEADER: Jerry Davis, Airbus Indudtrie Inc.

DETAILED PLAN BY: October 1, 2000
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M aintenance Procedur es

SOW: A reduction in Approach and Landing accidentsis attainable by re-emphasizing current Maintenance
rules, policies, and procedures developed by the commercid airline operators and the FAA. There-
emphasis should specificaly direct:

That gpproved maintenance programs related to the servicing of components incorporate dl of the

OEM safety related components and procedures

That oversight of sub contract activity isincreased by both the operators and regulators, and

That MEL policy and procedures are gtrictly adhered to. The re-emphasis could be acted upon amost

immediately.

OPTIONS:
If unsuccessful with the re-emphasis of current maintenance rules, policies, and procedures, additiona
rule making would need to be initiated.
STAKEHOLDERS: Commercid airline operators, employee associations, regulatory agencies (FAA).
POTENTIAL IMPACT: Minima to operators, would require a postive saf compliant commitment by
operators, may require additiona operator and regulatory oversight personnel, would reduce ALAR
accidents.
CURRENT STATUS: Current maintenance rules, policies and procedures are adequate. Re-emphasizing
those rules, policies and procedures aong with the operators, employee groups, and regulators working in
partnership, ALAR accidents can be reduced.
PROJECT PLANNING LEADER: Jerry Tegen, ACE-203

DETAILED PLAN BY: June 1, 2000
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ALAR Policies (Safety Culture)

SOW: Deveop adrategy to promote a safety culture at each Part 121 air carrier specificaly targeting
gpproach and landing accident reduction (ALAR). Ensure that essentid safety information generated by an
arplane manufacture and by the FAA isincluded in company operating manuas and in training programs for
pilots and other appropriate employee groups. Teams of volunteers within each air carrier would jointly
develop manuas and training programs griving for the highest safety goads. The teams would further ensure
that the content of those manuas would be rigoroudy followed in training programs and in day-to-day
operations. It is recognized that rulemaking may be necessary to clarify existing requirements specifying the
content and use if company operating manuals.

OPTIONS:

1. Deegation. The JSIT would identify safety functions of each operator’ s Director of Safety (DOS) and
would recommend that the DOS maintain an effective safety culture. Those functions would specificaly
include ensuring timdly indluson in company manuals of essentid safety information generated by an arplane
manufacture or by the FAA.

2. Voluntary joint effort. Operators and the FAA would work together voluntarily to ensure that an effective
safety cultureis atop corporate priority, and to ensure specificaly that company operating manuas are
aigned with manufactures operating manuals to reflect dl essentid safety information. (Rulemaking may be
required to clarify exigting requirements regarding operating manuas.)

3. Guidance may beissued to manufactures and FAA defining essentiad safety information requirements for
Manufactures manuals. Rulemaking may be required compelling an effective safety culture comprising high
qudity operating manuas and traning programs

STAKEHOLDERS: Pat 121 cetificate holders, their Directors of Safety; their managers, maintenance
saff, and pilots; pilots associations; the FAA (principaly AFS; AEGS, AFS-200, and AFS-300).

POTENTIAL IMPACT: A productive in-house collaboration tends to endure as a Safety Culture.
Benefits accrue to every stakeholder, especidly the public.

CURRENT STATUS: HBAT 99-07 was issued on 5/28/99, followed by HBAT 99-16 on 10/25/99.
Together those bulletins established FAA policy designed to improve the quality of the manuas and training
programsinvolving Part 121 pilots. Rulemaking is being consdered in Part 121 N and O that would require
essential safety information generated by an airplane manufacture, and by the FAA, to be included in those
manuals and training programs. NPRM to be issued during December, 2000.

PROJECT PLANNING LEADER: Hop Potter, AFS-210

DETAILED IMPLEMENTION PLAN BY: June 1, 2000
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Appendix F — Executive Summaries

Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan
for
Aircraft Design

Executive Summary

The purpose of this project isto ensure flight critical system components incorporate fault tolerant design
principles and are subjected to critica-point, flight-redistic-condition, certification testing/anaysis.
Changesto flight critical system components will be considered a maor change unless the applicant can
show the changeisin fact aminor change and monitors the continued airworthiness (in-service failures) of
these systlems using arisk assessment focused methodol ogy.

L ead organization for Overall Project Coordination (LOOPC):

AIR-1 (LOOPC)

Output 1:

Utilize the definition developed by ARAC 25.1309 working group to identify flight critica system
components as the basis for design guidance, continuing arworthiness, and maintenance.

Resources: ARAC 25.1309 working group (LOOC)
Timeline: TBD

Actions. Await the ARAC report.

Output 2:

Issue design guidance to ensure flight criticd system components are fault tolerant and are subjected to
criticd-point, flight-redlistic-condition, certification testing/anayss.

Resources. AIR-1 (LOOC) and Manufactures
Timéine 12 Months after issuance of ARAC report

Actions. Review AC's 23.1309-1B (Equipment, Systems, and Ingtallations in Part 23 Aircraft), 25.1309-

1A (System Design and Analysis) and 25-7 (Flight Test Guide for Certification of Transport Category

Airplanes, and appropriate FAR's. Ensure these AC' SFAR' s adequately address flight critical component

fault tolerance, error tolerance, unintended functions, and hazard assessment to include criticd point flight
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envelope testing (including computer modding and smulation) and reliability requirements. Issue new
guidance on the control of design changesto flight critica components (including STC/PMA)

Output 3:

Issue guidance to 1) ensure continuing airworthiness processes adequately andyze fleet performance to
verify that the original design levd of safety remains unchanged and 2) ensure that safety risk
management processes are gpplied to identify and prioritize safety critica threats/trends and mitigating
corrective action.

Resour ces. AIR-1 (LOOC), AFS, Manufacturers, and Operators
Timeline 1) FAA; 12 Months, 2) Manufacturers/operators, 12 months after recelving guidance material.

Actions. Regulators will develop guidance on acceptable procedures to ensure that there istimely closure
of al safety related reported events. Manufacturers will develop a process that ensures origind rdiability
design assumptions are valid and a new safety issue has not occurred. The operators will develop a process
within their gpproved continuing airworthiness program that includes amethod for reporting of dl safety
related events.

Output 4:

I ssue guidance on acceptable procedures to ensure maintenance activity involving flight critical system
components does not reduce or compromise the designed level of safety and isin accordance with FAA
approved data.

Resour ces. AFS-300 (LOOC), Manufactures, and Operators

Timeine 6 Months

Actions: AFS-300 will issue an HBAW that pecifies 1) that maintenance activity involving flight critica
syster components does not reduce or compromise the designed level of safety, and 2) that maintenance

activity isin accordance with FAA gpproved data. The bulletin will further provide that sgnificant
discrepancies noted during maintenance are reported in atimely manner.
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Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan
for
Flightcrew Training

Executive Summary
Ensure that Part 121 air carriersimplement syllabi that train and eva uate aircrews on stabilized approaches,
unusual attitudes, and upset recoveries. Specific topics related to stabilized gpproaches should include: crew
resource management, go around criteria, approaches with syssem malfunctions, non-norma conditions,

emphasis on basic armanship, approach briefings, approach and missed approach procedures.

L ead Organization for Overall Project Coordination (L OOPC):

AFS-1

Output #1

Devdop an ALAR JSIT Training Guide, using the Hight Safety Foundation CFIT and ALAR training guide
and smilar documents as reference materid, that addresses the topics contained in Output 3 below.

Resources: ATA Training Committee (LOOC), ALPA, RAA, APA, manufactures and AFS-200.
Timeine: 180 Days

Action : The organizations identified under resources above will convene aworking group and develop the
necessary training guide working collaboratively.

Output #2

Issue a Handbook Bulletin strongly recommending thet air carrier effectively address the specified topics
under their gpproved flightcrew quaification programs (gpproved training programs).

Resour ces. AFS-200 (LOOC), ATA, ALPA, APA and RAA
Timeline 60 days after development of the Training Guide.
Actions. Handbook Bulletin drafted by AFS-200 listing specified training and procedures, flightcrew

qudification programs revised by ar carriers, if required, gpproval of revised qualification programs granted
by the assigned POI.
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Output #3

Utilizing the ALAR JSIT Training Guide, conduct areview of dl Part 121 air carriers by their assgned
Principal Operations Ingpector (POI’'s) and Directors of Safety (or designees) to determine which air
carriers effectively address the following topics under their flightcrew quaification programs (approved
training programs):
- Stabilized Approaches
Go Around Gates and Missed Approach Criteria
Approach Procedures and Briefings
Non Norma Aircraft Conditions
CRM Coursesand Training
Basc Airmanship Skills
Specific turbojet, high speed, versus propeller, low speed arcraft characterigtics for trangtioning
pilotsif appropriate
Basic ingrument and visud armanship.
Trandfer of Aircraft Control
Upset recoveries, unusud attitudes, mountain flying, heavy aircraft operations.

Resources. AFS-1, (LOOC), AFS-200, POI's, ATA, APA, ALPA, Directors of Safety and RAA.
Timeine: 60 days after issuance of Handbook Bulletin

Actions: Through Regiona Hight Standards Divison Managers, AFS-/AFS-200 will request POI’s,
working together with the Directors of Safety, to conduct areview of their assgned Part 121 air carriers and

identify those carriers that do not provide the specified training and procedures within their gpproved Part
121 flightcrew qualification programs.

Output #4

Industry and Employee Groups will coordinate with the Director of Safety to ensure their air carriers
establish effective flightcrew qudification programs (approved training programs) as specified in Output 1
and in turn report to their respective CAST member representative on implementation progress.

Resour ces: ATA (LOOC), RAA, NACA, ALPA, APA and Air Carriers.

Timeine: 300 days after initid review.

Action: Industry Groups and Employee Groups will communicate to their member operators the importance
of addressing these specified topicsin their respective flightcrew qualification programs. Operators will

report to CAST representatives to ensure through their repective Directors of Safety that these topics have
been addressed in their gpproved qudification programs.

Output #5
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Through Regional Hight Standards Divison Managers, AFS-1/AFS-200 will request POI’ sto conduct are-
review of dl Part 121 Air Carriers utilizing the CFIT/ALAR JSIT Training Guide to determine that al
cariers effectively address, the specified topics in ther flightcrew training programs (approved training
programs).

Resources. AFS-1LOOC), AFS-200, POI's, Air Carriers.
Timeine: 300 days after initid review.
Action: All Part 121 Air Carrier will evauate ther flightcrew qualification programs, those that do not

contain the specified topics will submit revised qudification programs, if gppropriate. POIs will gpprove the
revisons incorporating training and evauation in the specified topics.

57



Appendix F — Executive Summaries

Approach and Landing Accident Reduction
Joint Safety I mplementation Team

Implementation Plan
for
Flight Deck Equipment Upgrade/lnstallation to Improve
Altitude Awar eness and Checklist Completion

Executive Summary

The purpose of this project isto ensure dtitude avareness and accomplishment of checklist items. Thiswill
be accomplished through the development of guideines and procedures for flight deck smart derting system
design and supporting operationa procedures and training based upon:
The ingalation of equipment to provide autometic aurd dtitude aert cals outs on find gpproach or other
such dtitude derting systems.
The ingalation of automated or mechanica checklist devices to provide a postive means for checklist
completion.
Research and assessment of existing technology in flight deck smart-aderting system design.

L ead Organization for Overall Project Coordination (L OOPC):

AlIR-1

New Type Design Aircr aft
Appliesto Type Certificates (TC's) (new and amended) and Supplemental Type Certificates (STC's) as
required by exiging FAA regulaions

OUTPUT #1. Implement interactive dectronic checklist and smart derting systems that addressissues: such
as

Reduced nuisance derts

Reduced redundant derts

Hight-phase sengtive derts (e.g., some derts attenuated on takeoff roll, others on short fina gpproach)
Built-in logic prompting the flightcrew to appropriate actions

Resour ces: AIR-1 (LOOC), AFS, Manufacturers, AirlinesOperators (training)

Timdine: 1) FAA: 24 months, 2) Manufacturers. with each new type design aircraft following issuance of
advisory materid, 3) Operators. with ddivery of new type design aircraft.

Actions: 1) FAA and Industry: Develop advisory materid defining the characteristics of interactive checklist
and smart derting sysemsfor al new type designs. Develop compatible operationd guidance. 2)
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Manufacturers. Design and Ingtal on new Type Design aircraft. 3) Operators: Develop training syllabi and
procedures for use.

OUTPUT #2. Manufactures evaluate/consider during checklist design, the principles contained in the
FAA Human Performance Considerations in the Use and Design of Aircraft Checklists the NASA
Contract Report on Design of Flight-Deck Procedures and the NASA Human Factors of Flight-
Deck Checklist: The Normal Checklist.

Resour ces: AIA (LOOC), FAA, Airlines/Operators, ALPA, APA, ATA, RAA, NACA

Timeline: During development of new type design after issuance of advisory materid.

Actions: Anayze the FAA Human Performance Considerationsin the Use and Design of Aircraft
Checklists, the NASA Contract Report on Design of Flight-Deck Procedures, NASA Human

Factors of Flight-Deck Checklist: The Normal Checklist, and evauate/consider during design of
checkligt.

OUTPUT #3. Manufacturers should provide automatic aurd atitude call outs on fina gpproach for dl
new type design aircraft (including arrival a MDA/DH).

Resour ces. AIR-1 (LOOC), AFS, Manufacturers, Airlines/Operators (training)

Timeline: 1) FAA and Industry: 24 months, 2) Manufacturers: with each new type design arcraft following
issuance of advisory materia, 3) Operators. with delivery of new type design aircraft.

Actions: 1) FAA: Develop advisory materid defining the sandards for automatic aurd dtitude cal outs on
find gpproach (including arrivd a MDA/DH) for dl new type desgn designs. 2) Manufacturers. Design and
Ingtdl on new type design aircraft. 3) Operators. Develop training syllabi.

Outputs. Existing Aircraft Type Designs

OUTPUT #4. Reassess checkligts used in the exigting fleet by considering the principles contained in the
FAA Human Performance Considerations in the Use and Design of Aircraft Checklists the NASA
Contract Report on Design of Flight-Deck Procedures and the NASA Human Factor s of Flight-
Deck Checklist: The Normal Checklist, and revising as necessary.

Resour ces: AFS-1 (LOOC), Airlines/Operators, ALPA, APA, ATA, RAA, NACA, Manufacturers

Timeline 1) FAA; 12 months, 2) Manufacturers and airlines/operators; 12 months after issuance of
advisory materia and policy guidance.

Actions. Manufactures and arlines analyze the FAA Human Performance Considerationsin the Use
and Design of Aircraft Checklists, the NASA Contract Report on Design of Flight-Deck
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Procedures, NASA Human Factors of Flight-Deck Checklist: The Normal Checklist, review
checklists and revise as necessary.

OUTPUT #5. Until TAWS s fully implemented, dtitude reminder systems (such as dtimeter bugs for
MDA/DH) should be ingaled to improve dtitude avareness on find gpproach.

Resour ces: AFS-1 (LOOC), Airlines/Operators, ALPA, APA, ATA, RAA, NACA

Timeline 1) FAA; 12 months 2) Airlines/operators, 12 months after issuance of advisory materid and
policy guidance for dtitude derting or reminder systems.

Actions. Develop draft advisory materia for FAR Part 121 operators and policy guidance for inspectors.
Airlines/Operators ingdl equipment and train for its use.
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Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan
for
M aintenance Procedur es

Executive Summary

The purpose of this project is areduction in Approach and Landing accidents by re-emphasizing current
Maintenance rules, policies, and procedures developed by the commercia airline operators and the FAA.
The re-emphags should specificaly direct:

That approved maintenance programs related to the servicing of componentsincorporate dl of the

OEM safety related components and procedures

That oversight of sub-contract activity isincreased by both the operators and regulators, and

That MEL policy and procedures are strictly adhered to. The re-emphasis could be acted upon amost

immediady.

L ead Organization for Overall Project Coordination (L OOPC):

AVR-1

Output 1:

AFS-300 will issue guidance, to their fidd ingpectors, outlining FAA nationd policy to ensure that
arcraft nose landing gear struts are serviced in accordance with the origina manufacturers recommended
methods for cold weather operations.

Resour ces. AFS-300 (LOOC) and PMI’s

Timeline:. Completed

Actions. Fight Standards Information Bulletin FSAW 97-10 dated March 3, 1997 was issued specificaly
as aresult of this particular gpproach and landing accident. The bulletin describes FAA nationd policy
regarding adequate procedures to ensure that aircraft nose landing gear struts are serviced in accordance

with the manufactures recommended methods for cold weether operations. The bulletin closed NTSB Safety
Recommendation A-96-166 and remains as current FAA nationd policy.

Output 2:

AFS-300 will issue guidance, to their field inspectors, outlining FAA nationd policy for the evaluation
and survelllance of sub-contractor maintenance providers.
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Resour ces. AFS-300 (LOOC) and PMI’s
Timeline Completed

Actions: Flight Standards Handbook Bulletins HBAW-96-05C and HBAW-98-01 dated December15,
1997 and February 3, 1998 respectively, were issued specifically addressng FAA survelllance oversight
activity of ar carriers sub contractor activities and evauation of contractual relationships between air carriers
and maintenance providers. HBAW-96-05C closed NTSB Safety Recommendation A-97-74. Both
bulletins remain as current FAA nationd policy.

Output 3:

AFS-300 will issue guidance, to their field ingpectors, revising FAA nationd policy regarding the use of
Minimum Equipment List (MEL) conditions and limitations by ar carriers.

Resources: AFS-300 (LOOC) and PMI's

Timedine: Completed

Actions. Flight Standards Joint Handbook Bulletin HBAT-98-18 and HBAW-98-09 dated April 28, 1998
were issued to provide guidance to aviation safety ingpectors regarding the requirement for air carriersto

include ingructions concerning the MEL conditions and limitations. The bulletin closed NTSB Safety
Recommendation A-97-57 and remains as current FAA nationd Policy.

Output 4:

Directors of Safety will determine 1) that the maintenance deficiencies described in the attached bulletins
and policy letters have been remedied and 2) that Quality Control Procedures have been implemented to
ensure that those deficiencies are continualy addressed.

Resour ces. ATA (LOOC), RAA, NACA, Directors of Safety

Timeline: 180 days

Actions: Directors of Safety will ensure an internd audit is conducted to determine that rules relaing to the
mai ntenance deficiencies described in the specified bulletins are being met through adequate maintenance

procedures. Further, the DOS will establish system safety procedures to ensure continuing conformance with
the bulletins. The DOS will report the outcome of the audit to his’her respective CAST member.
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Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan
for
Policiesfor ALAR (Safety Culture)

Executive Summary

The purpose of this project is to develop a Strategy to promote a safety culture at each Part 121 air carrier
specifically targeting approach and landing accident reduction (ALAR). Ensure that essentia safety
information generated by an airplane manufacturer and by the FAA isincluded in company operating
manuds and in training programs for pilots and other gppropriate employee groups. Teamswithin each air
carrier would jointly develop manuas and training programs gtriving for the highest sefety gods. The teams
would further ensure that the content of those manuas would be rigoroudy followed in training programs and
in day-to-day operations. It is recognized that rulemaking may be necessary to darify existing requirements
specifying the content and use of company operating manuals.

L ead Organization for Overall Project Coordination (L OOPC):

ATA (LOOPC), RAA, NACA

Background: Many milestones mark the development to date of an aviation safety environment promoting
safety culture from within, among them:

1. Public Law cdling for certificate holders to maintain the highest leve of safety in the public interest
(exigting Snce 1958)

2. Comprehensve regulations and FAA policy specifying flight instructor and check airman functions and
conduct, including standardization meetings (existing since the 1970s and earlier)

3. Public Law permitting the Secretary of the Department of Transportation to delegate to non-government
persons (designated examiners) the awarding of airmen’s certificates (existing since 1958)

4. Comprehensve FAA policy specifying the functions and conduct of aircrew program designees, or
APDs (existing since 1983)

5. Advanced Qudification Program (AQP) permitting modern training of flightcrew based on crew
concept, CRM, and data andysis for continua program improvement (existing since 1990)

6. Hightcrew training in crew resource management, or CRM (voluntarily training conducted since the late
1970s, mandatory training conducted since 1998)

7. Comprehensve FAA guidance recommending Air Carrier Interna Evaluation Programs, including a
model program guide (existing Snce 1992)

8. Comprehensive FAA guidance recommending a Voluntary Disclosure Reporting Program (existing Snce
1992)
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9. FAA regulation requiring a Director of Safety at each Part 121 certificate holder, responsible for keeping
the highest management officids fully informed of the safety status of the entire air carrier operation
(exigting since 1995)

10. Comprehensive FAA guidance specifying recommended functions and conduct of the Director of Safety
(exigting since 1999)

11. Comprehensive FAA guidance specifying recommended quaity control measuresto be taken by an air
carrier providing smulator flight training by way of outsourcing to a contractor (existing snce 1996)

12. A specid FAA cetification program division, a nationa program office, and comprehensive FAA
guidance to implement the Certification, Standardization, and Evauation Team (CSET). CSET would
assig locd FAA officesin certification of air carrier start-ups. The expertise of CSET would include
promoting best practices to each air carrier sart-up and to itslocal FAA overseers (existing snce 1997).

13. A naiond program office and comprehensve FAA guidance to implement the Air Trangportation
Oversght System (ATOS). ATOS would address an air carrier’ s entire safety system in terms of
identifiable safety attributes. Emphasisin ATOS is on prevention of accidents, enlisting each air carrier
under ATOS to effect preventive measures, as well as corrective measures. (existing since 1998).

Output #1
CEOsand other key officers made mor e visible and mor e effective in promoting Safety Culture.

Resour ces: ASY-1 (LOOC), CAST co-chairs, airplane manufacturers, operators, AOA-1, airline CEOs
and DOS, industry associations (ATA, RAA, NACA, CAA, AlA, etc.).

Timédine CAST endorsement (G approval): Expected, September 2000

Initid digribution of the

Guidance materids. 60 days from CAST endorsement
Commitment Statement Due 90 daysfrom CAST endorsement
First report back to CAST: 120 days from CAST endorsement

Actions:
SAfety culture guidance materid such as, Operator’ s Aviation Safety Handbook, SAE-G18
Committee document, FAA Audit Toal, or other smilar guidance, endorsed by CAST.
Guidance materia, accompanied by a cover letter sgned by the FAA Administrator and CAST co-
chairs and a commitment statement, distributed by ASY to CEO of every Part 121 certificate holder.
CEO's forward signed copy of commitment statement to industry association or CAST representative.
Senior management, through the Director of Safety, report to CAST progress made on the above items
and any new initiatives to improve their carriers safety culture.

Output #2

Directors of Safety are made more visible and mor e effective in promoting safety culture.

Resources: ATA (LOOC), CAST, RAA, NACA, CAA, Directors of Safety.
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Timeline CAST endorses HBAT 99-19, Expected, November 2000
"14 CFR Part 121 and 135 Air Carrier Safety
Departments, Programs, and the Director of

Sefety”
Industry organizations distribute HBAT to DOS 60 daysfrom CAST “G”
First report back to CAST 120 daysfrom CAST “G”

Actions:
HBAT 99-19 endorsed by CAST as good guidance material.
Industry organizations (ATA, RAA, NACA, CAA, etc.) contact the DOS of its member airlines and
convey acopy of HBAT 99-19.
DOSs, working through senior management, will implement guidance contained in HBAT 99-19.
DOSs report back to the respective industry association periodicaly, or to CAST representative until all
elements of an effective safety program are implemented.
JMT tracks implementation and DOS effectiveness in promoting safety culture.

Output #3

Director of Safety ensuresthe establishment of a processto identify, review, analyze and include
appropriate safety information in training programs and in manuals used by flightcrews and
maintenance staff.

Resour ces: ATA (LOOC), CAST, RAA, NACA, CAA, ALPA, APA, Directors of Safety.

Timédine CAST endorses HBAT 99-07, Expected, November 2000
"Hight Standards Policy Company Operating
Manuds and Company Training Program
Revigons for Compliance with Current Airplane
Or Rotorcraft Hight Manua Revisons'
Industry organizations distribute HBAT to DOS 60 daysfrom CAST “G”
First report back to CAST 120 days from CAST “G”

Actions:

HBAT 99-07 endorsed by CAST as good guidance material.

Industry organizations (ATA, RAA, NACA, CAA, etc.) contact the DOS of its member airlines and
convey acopy of HBAT 99-07.

DOSs, working through senior management, will apply principles contained in HBAT 99-07 to training
programs and manuals used by flightcrews and maintenance staff.

DOSs report back to the respective industry association periodicaly, or to CAST representative until all
elements of an effective safety program are implemented.

JMT tracks implementation and DOS effectiveness in promoting safety culture.
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Output #4

FAA fully implementsthe AFM database for ingpectors use.

Resources. AFS-600 (LOOC), AIA, manufecturers, and FAA Hight Standards and Aircraft Certification
sarvices, specificaly including ANM-100 and AEGs.

Timeline: CAST endorses HBAT 99-16, Expected, November 2000
" Announcement of New Database System on
the FAA Intranet: Airplane Hight Manual
Revidons and Aircraft Manufacturers Operations

Bulletins'

Industry organizations distribute HBAT 99-16 60 days from CAST “G”

to manufacturers and to DOS

AFS-600 populates database w/ records 180 daysfrom CAST “G”
First report back to CAST 180 daysfrom CAST “G”
Subsequent reportsto CAST Each 90 days, until database

100% implemented

Actions:
HBAT 99-16 endorsed by CAST as good guidance material.
AlA contacts its members and conveys a copy of HBAT 99-16.
Manufacturers supply AFS-600 with dl future AFM-revisions for each modd affected.
Manufacturers supply AFS-600 with al future Operator’s Bulletins, or the equivaent, for each mode
affected.
FAA (AFS-600, ANM-100, AEG) populates the database with existing records in the most effective
way possible for use by FAA inspectors, and al new records.

66



NO.

14
39

57

10
11
14
16
17
19
20
21
22
23
29
34
38
39
41
42
43
44
45

47
48

50

51

53
102
204
305

Appendix G — Problem Statement

PROBLEM STATEMENT

Aircraft Design
Interventions 304, 332, 248, 249, 252, 254, 251

AIRCRAFT EQUIPMENT - EQUIPMENT FAILURE
AIRCRAFT EQUIPMENT - DESIGN NOT ERROR TOLERANT

AIRCRAFT EQUIPMENT — DESIGN SHORTCOMINGS

Flightcrew Training
Interventions 116, 111, 300, 328, 331, 350, 163, 165, 153, 131, 322, 96, 325, 17, 113, 105, 47, 75

FLIGHTCREW - FAILURE TO FOLLOW PROCEDURES (COMMUNICATIONS)

ATC / FLIGHTCREW INADEQUATE COMMUNICATIONS

FLIGHTCREW - FAILURE TO FOLLOW PROCEDURES (SOP)

FLIGHTCREW — INADEQUATE SITUATION AWARENESS (VERTICAL)

AIRCRAFT EQUIPMENT - EQUIPMENT FAILURE

FLIGHTCREW - CRM FAILURE

AIRLINE OPERATIONS - LACK OF STANDARDIZED PROCEDURES

FLIGHTCREW - LACK OF BASIC PILOTING SKILLS OR KNOWLEDGE

AIRLINE OPERATIONS - LACK OF TRAINING (FLIGHTCREW)

FLIGHTCREW - "PRESS-ON-ITUS"

FLIGHTCREW - PNF DUTIES NOT PERFORMED

FLIGHTCREW - DISREGARD FLIGHTDECK WARNING

AIRLINE OPERATIONS - NO-FAULT GO-AROUND POLICY

FLIGHTCREW - FAILURE TO EXERCISE COMMAND (CAPTAIN) RESPONSIBILITY

FLIGHTCREW INAPPROPRIATE TASK PRIORITIZATION UNDER TIME CONSTRAINTS

AIRCRAFT EQUIPMENT - DESIGN NOT ERROR TOLERANT

FLIGHTCREW - FAILURE TO USE AVAILABLE APPROACH AIDS

FLIGHTCREW - FAILURE TO ADDRESS COMBINED HAZARDS ASSOCIATED WITH THE SITUATION
FLIGHTCREW - HOME AERODROME COMPLACENCY

FLIGHTCREW -FAILURE TO RECOGNIZE AND CORRECT UNSTABLE APPROACH

FLIGHTCREW- FAILURE TO UNDERSTAND THE IMPLICATIONS OF INOPERATIVE OR DEGRADED
SYSTEMS

FLIGHTCREW - FAILURE TO MAINTAIN AIRCRAFT SYSTEMS STATUS AWARENESS

AIRLINE OPERATIONS - LACK OF STABILIZED APPROACH CRITERIA, MANDATORY GO-AROUND POLICY

AIRLINE OPERATIONS - INEFFECTIVE CORRECTION OF PROCEDURAL NON-COMPLIANCE
AIRLINE OPERATIONS — SYSTEMIC COMPLACENCY AND NON-STANDARD CONDUCT
AIRLINE OPERATIONS - INEFFECTIVE/ INAPPROPRIATE DISCIPLINARY POLICIES
FLIGHTCREW — INADEQUATE PLANNING/BRIEFING

FLIGHTCREW — NOT ADEQUATELY PREPARED FOR THE TASK

AIRLINE OPERATIONS - LACK OF PROACTIVE SAFETY CULTURE/PROGRAM

Flight Deck Equipment Upgrade/Installation to Improve Altitude
Awareness and Checklist Completion
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10
11
17
22

38
101

23
45

101
305

14
15
20
21
32
45

50
51

53
57
100
101
105
305
308
309
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Interventions 305, 211, 14, 306

FLIGHTCREW - FAILURE TO FOLLOW PROCEDURES (SOP)
FLIGHTCREW - INADEQUATE SITUATION AWARENESS (VERTICAL)
AIRLINE OPERATIONS - LACK OF STANDARDIZED PROCEDURES
FLIGHTCREW - PNF DUTIES NOT PERFORMED

FLIGHTCREW INAPPROPRIATE TASK PRIORITIZATION UNDER TIME CONSTRAINTS
AIRLINE OPERATIONS — FAILURE TO MAINTAIN AIRCRAFT SYSTEMS

Maintenance Procedures
Interventions 232, 145, 213, 146, 233, 353

FLIGHTCREW - DISREGARD FLIGHTDECK WARNING

FLIGHTCREW- FAILURE TO UNDERSTAND THE IMPLICATIONS OF INOPERATIVE OR DEGRADED
SYSTEMS

AIRLINE OPERATIONS — FAILURE TO MAINTAIN AIRCRAFT SYSTEMS

AIRLINE OPERATIONS - LACK OF PROACTIVE SAFETY CULTURE/PROGRAM

ALAR Policies (Safety Culture)

Interventions 143, 225, 132, 255, 214, 340, 22

AIRCRAFT EQUIPMENT - EQUIPMENT FAILURE

AIRLINE OPERATIONS - CORPORATE "ON-TIME" CULTURE

AIRLINE OPERATIONS - LACK OF TRAINING (FLIGHTCREW)
FLIGHTCREW - "PRESS-ON-ITUS"

AIRLINE OPERATIONS - INADEQUATE INFORMATION DISSEMINATION

FLIGHTCREW- FAILURE TO UNDERSTAND THE IMPLICATIONS OF INOPERATIVE OR DEGRADED
SYSTEMS

AIRLINE OPERATIONS - INEFFECTIVE CORRECTION OF PROCEDURAL NON-COMPLIANCE
AIRLINE OPERATIONS — SYSTEMIC COMPLACENCY AND NON-STANDARD CONDUCT

AIRLINE OPERATIONS — INEFFECTIVE/ INAPPROPRIATE DISCIPLINARY POLICIES
AIRCRAFT EQUIPMENT — DESIGN SHORTCOMINGS

REGULATORS — INSUFFICIENT AIR CARRIER OVERSIGHT .

AIRLINE OPERATIONS — FAILURE TO MAINTAIN AIRCRAFT SYSTEMS

AIRLINE OPERATIONS — PAIRING INEXPERIENCED PILOTS

AIRLINE OPERATIONS - LACK OF PROACTIVE SAFETY CULTURE/PROGRAM

AIRLINE OPERATIONS - SEVERE CORPORATE PRESSURE TO ACCOMPLISH MISSION
AIRLINE OPERATIONS - INADEQUATE "SPECIAL QUALIFICATION AIRPORT" TRAINING
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Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan

for
Aircraft Design

Statement of Work:

The purpose of this project isto ensure flight critical system components incorporate fault tolerant design
principles and are subjected to critica-point, flight-realistic-condition, certification testing/anadlyss. Changes
to flight critical system components will be considered amgor change unless the applicant can show the
changeisin fact aminor change and monitors the continued airworthiness (in-service falures) of these
systems using arisk assessment focused methodol ogy.

L ead organization for Overall Project Coordination (L OOPC):

AIR-1 (LOOPC)
Qutcome:

Develop and issue revised guidance materia accomplishing the objectives of this project to be applied during
certification of new designs and continued airworthiness evauations.

Output 1:

Utilize the definition developed by ARAC 25.1309 working group to identify flight critica system
components as the basis for design guidance, continuing airworthiness, and maintenance.

Resources: ARAC 25.1309 working group (LOOC)
Timdine TBD
Actions. Await the ARAC report.

Output 2:

Issue design guidance to ensure flight critical system components are fault tolerant and are subjected to
critica-point, flight-redlistic-condition, certification testing/anayss.

Resour ces. AIR-1 (LOOC) and Manufactures

Timeline 12 Months after issuance of ARAC report
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Actions. Review AC's 23.1309-1B (Equipment, Systems, and Ingtalations in Part 23 Aircraft), 25.1309-1A
(System Design and Andysis) and 25-7 (Flight Test Guide for Certification of Trangport Category Airplanes,
and appropriate FAR's. Ensure these AC' 9FAR' s adequately address flight critical component fault
tolerance, error tolerance, unintended functions, and hazard assessment to include critica point flight envelope
testing (including computer modding and smulation) and reliability requirements. 1ssue new guidance on the
control of design changesto flight critical components (including STC/PMA)

Output 3:

Issue guidance to 1) ensure continuing airworthiness processes adequately anadyze fleet performance to
verify that the origina design leve of safety remains unchanged and 2) ensure that safety risk management
processes are gpplied to identify and prioritize safety critica threats/trends and mitigating corrective action.

Resour ces. AIR-1 (LOOC), AFS, Manufacturers, and Operators
Timeline 1) FAA; 12 Months, 2) Manufacturers/operators, 12 months after recelving guidance material.

Actions. Regulators will develop guidance on acceptable procedures to ensure that there is timely closure of
al safety related reported events. Manufacturers will develop a process that ensures origind rdiability design
assumptions are vaid and a new safety issue has not occurred. The operators will develop a process within
their gpproved continuing airworthiness program that includes a method for reporting of al safety related
events.

Output 4:

I ssue guidance on acceptable procedures to ensure maintenance activity involving flight critica system
components does not reduce or compromise the designed level of safety and isin accordance with FAA
approved data.

Resour ces. AFS-300 (LOOC), Manufactures, and Operators

Timeine 6 Months

Actions: AFS-300 will issue an HBAW that pecifies 1) that maintenance activity involving flight critica
syster components does not reduce or compromise the designed leve of safety, and 2) that maintenance

activity isin accordance with FAA gpproved data. The bulletin will further provide that significant
discrepancies noted during maintenance are reported in atimely manner.
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Rdationship to Current Aviation Community | nitiatives:

Aviation Rule Making Advisory Committee (ARAC) on Advisory Circular (AC) 25.671 (both the AC and
therule, Part 25)

ARAC on AC 25.1309-1A (System Design and Andysis)

ARAC on AC 25.1329-1A (Automatic Pilot Systems Approva)

ARAC on AC 39-xxx (Safety Risk Management for Part 25 Aircraft and engines)

The Specid Aging Systems Task Force

Per formance Goals & | ndicatorsfor Outcomes/outputs:

God: A subgtantid reduction or dimination of design related Approach and Landing accidents.
Indicator: Approach and Landing accidentsfor al U.S. Air Carriers are substantialy reduced or
eiminated.

God: Review of AC' 9FAR’'s completed and revised as necessary.
Indicator: Revisons drafted and published.

God: Development of AC 39-XXX.
Indicator: AC drafted and published.

Programmatic Approach:

Organizational Strategy

The ALAR JSIT identified Paul Russdll, Aviaion System Safety, Boeing Airplane Company asthe JSIT
project lead for Aircraft Design. The project lead will work with FAA, Manufactures, and Operators until the
Outputs of this project have been initiated. Theresfter, the project lead will monitor implementation activities
outlined in the Implementation Plan and will provide progress reports, when requested, to the ALAR JSIT.
Implementation is viewed as a shared responsibility and tasks will be divided between the FAA and
organizations in industry. The Lead Organization for Overdl project Coordination (LOOPC) iSAVR-1. The
Lead Organizations for Output Coordination (LOOC) are identified in each Output of this Implementation
Plan. Therolesand responsbilities of the LOOPC and LOOC are described in the CAST gpproved JSIT
Process Document.

Implementation Activities

In collaboration with industry, the FAA will review pertinent AC' s and FAR'sto ensure flight critical system
components are fault tolerant and are subjected to critica-point, flight-redistic-conditions, certification
testing/andyss. Guidance will be issued to ensure continuing airworthiness processes adequately andyze fleet
performance to verify that the original designed level of safety remains unchanged and utilize safety risk
management processes to identify and prioritize safety threatstrends. Guidance will dso be issued to ensure
maintenance activity involving flight critical system components does not reduce or compromise the designed
level of safety. Findly, methodology thet identifies flight critical system components that form the basis for
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design guidance, continuing airworthiness and maintenance will be developed by aworking group comprised of
FAA and industry organizations.

K ey Products and Milestones;

Review of Guidance Materid 12 Months
- FAR's

AC 23.1309-1B

AC 25.1309.1A

AC 25-7

Issue Continuing Airworthiness Guidance 12 Months
Manufacturers
Operators
Regulators

Issue Maintenance Activity Guidance 6 Months

Develop Methodology Identifying Fight critical Systerm Components 12 Month
Working Group

Plan and Execution Requirements;

If this project is gpproved, FAA, operators, and manufactures must commit adequate resources to support
Aircraft Desgn implementation. Tasks must be shared by al parties to ensure equa resource alocation by al
involved organizations. With activities that are currently underway, this project could be completed in a
relatively short period of time.

Risk Description:

Deay of guidance materid

Mixing various levels of users with competing interest.
Economic burden for low end users

Chdlenging vdidity of guidance materid

Without agreement rule making maybe required

Risk Mitigation Plan:

With the ARAC activity currently in progress concerning key guidance materid contained in this project, timing
is perfect for the completion and implementation of this project. Cooperation between FAA and industry
organi zations would avert the exhaustive rule making process and obtain the desirable result

of asubgtantia reduction or dimination of design related Approach and Landing accidents.
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Impact on Non - Part 121 or International Applications:

This project would impact commercial and corporate operators utilizing smaller aircraft certificated under Parts
23 and 25 of the FAA Regulations. The project would aso impact foreign manufacturers and operators
because of our Bi-Lateral agreements. However, JAA and ICAO are both represented on the CAST and the
ALAR JSIT and have agendas for the reduction of ALAR accidents. Information is routinely exchanged
between those organizations and the CAST and ALAR JSIT.

73



Appendix H - Detalled Implementation Plans

Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan

for
Flightcrew Training

Statement of Work:

Ensure that Part 121 air carriersimplement syllabi that train and eva uate aircrews on stabilized approaches,
unusual attitudes, and upset recoveries. Specific topics related to stabilized gpproaches should include: crew
resource management, go around criteria, approaches with syssem malfunctions, non-norma conditions,
emphasis on basic armanship, approach briefings, approach and missed agpproach procedures.

L ead Organization for Overall Project Coordination (L OOPC):

AFS-1

Outcome:

Substantialy reduce or iminate Approach and Landing (A& L) accident rate by the incorporation of A&L
training into flightcrew qudification programs (approved training programs) of dl Part 121 air carriers. This

training will increase the pilots ability to recognize and cope with airborne Stuations that would otherwise
overtax their knowledge and skills.

Output #1

Deveop an ALAR JSIT Training Guide, using the Hight Safety Foundation CFIT and ALAR training guide
and smilar documents as reference materid, that addresses the topics contained in Output 3 below.

Resour ces: ATA Training Committee (LOOC), ALPA, RAA|, APA and AFS-200.
Timeline: 180 Days

Action : The organizations identified under resources above will convene aworking group and develop the
necessary training guide working collaboratively.
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Output #2

Issue a Handbook Bulletin strongly recommending that air carrier effectively address the specified topics under
their gpproved flightcrew qudification programs (approved training programs).

Resour ces: AFS-200 (LOOC), ATA, ALPA, APA and RAA
Timeline: 60 days after development of the Training Guide.

Actions: Handbook Bulletin drafted by AFS-200 listing specified training and procedures, flightcrew
qudification programsrevised by arr carriers, if required, gpprova of revised qudification programs granted by
the assigned POI.

Output #3

Utilizing the ALAR JSIT Training Guide, conduct areview of dl Part 121 air carriers by their assgned
Principal Operations Inspector (POI’s) and Directors of Safety (or designees) to determine which air carriers
effectively address the following topics under their flightcrew qudification programs (gpproved training
programs):
- Stabilized Approaches
Go Around Gates and Missed Approach Criteria
Approach Procedures and Briefings
Non Norma Aircraft Conditions
CRM Courses and Training
Basc Airmanship Skills
Specific turbojet, high speed, versus propeller, low speed aircraft characteristics for trangtioning
pilotsif appropriate
Basic ingrument and visud armanship.
Trandfer of Aircraft Control
Upset recoveries, unusud attitudes, mountain flying, heavy aircraft operations.

Resources. AFS1, (LOOC), AFS-200, POI's, ATA, APA, ALPA, Directors of Safety and RAA.
Timeline: 60 days after issuance of Handbook Bulletin

Actions. Through Regiona Hight Standards Divison Managers, AFS-1/AFS-200 will request POI’s,
working together with the Directors of Safety, to conduct areview of their assgned Part 121 air carriers and

identify those carriersthat do not provide the specified training and procedures within their approved Part 121
flightcrew qudification programs.
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Output #4
Industry and Employee Groups will coordinate with the Director of Safety to ensure their air carriers establish

effective flightcrew quaification programs (agpproved training programs) as specified in Output 1 and in turn
report to their respective CAST member representative on implementation progress.

Resources: ATA (LOOC),, RAA, NACA, , ALPA, APA and Air Carriers.

Timeline: 300 days after initid review.

Action: Industry Groups and Employee Groups will communicate to their member operators the importance
of addressing these specified topicsin their respective flightcrew qualification programs. Operators will report

to CAST representatives to ensure through their respective Directors of Safety that these topics have been
addressed in their approved qualification programs.

Output #5

Through Regiona Flight Standards Divison Managers, AFS-1/AFS-200 will request POI’ sto conduct are-
review of dl Part 121 Air Carriers utilizing the CHT/ALAR JST Training Guide to determine that dl carriers
effectively address, the specified topicsin their flightcrew training programs (gpproved training programs).
Resources: AFS-1LOOC), AFS-200, POI's, Air Carriers.

Timeine 300 days after initid review.

Action: All Part 121 Air Carriers will evauate ther flightcrew qudification programs/ those that do not
contain the specified topics will submit revised qudification programs, if gppropriate. POIs will gpprove the
revisons incorporating training and evauation in the specified topics.

Rdationship to Current Aviation Community | nitiatives;

Previous Hight Safety Foundation Report on ALAR accidents issued in 1998.

Rlight Safety Foundation ALAR Training Aid (template aid 4" Qtr 2000).

Previous CFIT and ALAR reports published by the JSAT in 1999.

Part 121 rulemaking in progress regarding Stabilized Approaches, Basic Airmanship, Upset and
Unusua Attitudes Recovery.

Mogt Part 121 air carriers are conducting voluntary Selected Event Training; some including added
training events, smulator periods, and training days to their flightcrew qudification programsin
response to recent accidents and pilot input.
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Per formance Goals and I ndicatorsfor OutcomesOutputs:

God: Subgtantid reduction of ALAR accidents involving Part 121 air carriers
Indicator: 80% accident reduction of ALAR accidents by 2007

God: All 121 Air Carriers have training and evauation in their flightcrew qudification programs (
gpproved training programs) in the specified topics.
Indicator: 100% compliance by dl Part 121 Air Carriers

Programmatic Approach:

Organizational Strateqy

ALAR JSIT hasidentified Captain Rick Williams, Delta Airlines, as the project lead for ALAR Hightcrew
Training. The project lead will work with AFS-200, ATA, and RAA to draft a Handbook Bulletin. Theresfter,
the project lead will coordinate activities outlined in the implementation plan, and will provide progress reports,
when requested, to the ALAR JSIT. Implementation is a shared respongbility between the FAA and the air
carriers. . The Lead Organization for Overal project Coordination (LOOPC) isAVR-1. The Lead
Organizations for Output Coordination (LOOC) are identified in each Output of this Implementation Plan. The
roles and responsibilities of the LOOPC and LOOC are described in the CAST approved JSIT Process
Document.

I mplementation Activities

Upon request by AFS-1/JAFS-200, areview of their assigned Part 121 air carriers will identify to the Principa
Operations Inspector those air carriers that do not presently provide the specified training to their flightcrews.

A Handbook Bulletin will be prepared by AFS-200, in collaboration with industry partners specifying guidance
to the POI’ s and minimum training expectations. A re-review will determine thet all Part 121 air carriers
provide training in the specified topics.

K ey Products and Milestones:

Deveop Training Guide 180 Days

Handbook Bulletin drafted by (AFS-200) 60 days after development of
Training Guide

Review conducted by POI’s 60 Days after issuance of
HBAT

Revised programs, if needed, submitted and approved 300 days after review

Re-review conducted by POI’s 300 days after review
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Plan and Execution Requirements;

The Training Guide and Handbook Bulletin should be user friendly, and dearly written with specific examples,
to facilitate the current thoughts on recommended practices for flightcrew qualification program updates with
respect to these listed outcomes.

Risk Description:

Training Guide and/or Handbook Bulletin challenged by POI’s
Handbook Bulletin chalenged by carriers

Possible added training cost for carriers

May require rule making

Risk Mitigation Plan:

Many of the ar carriers presently provide training in the specified topics. Cooperation between FAA and
industry organizations would avert the exhaustive rule making process and obtain the desirable result of a
substantia reduction or eimination of Flightcrew related Approach and Landing accidents.

Impact on Non Part 121 or | nternational Applications:

This project could impact commercia and corporate operators utilizing smaller aircraft in thet flight training
naturaly appears to gravitate to the highest sandard. The project would aso have internationa gpplications.
However, the JAA and ICAO are both represented on the CAST and the ALAR JSIT and have agendas for
the reduction of ALAR accidents. Information is routinely exchanged between those organizations and CAST
and ALAR JSIT.
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Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan
for
Flight Deck Equipment Upgrade/l nstallation to Improve
Altitude Awar eness and Checklist Completion

Statement of Work:

The purpose of this project isto ensure dtitude awareness and accomplishment of checklist items. Thiswill be
accomplished through the development of guidelines and procedures for flight deck smart derting system
design and supporting operationa procedures and training based upon:
The ingalations of equipment to provide automatic aurd dtitude aert cal outs on find gpproach or other
such dtitude derting systems.
The ingalation of automated or mechanica checklist devices to provide a postive means for checklist
completion.
Research and assessment of existing technology in flight deck smart-aderting system design.

L ead Organization for Overall Project Coordination (L OOPC):

AlIR-1
Qutcome:

A reduction in Approach and Landing accidents by enhanced verticd Situation awareness and accomplishment
of critica actions by developing requirements, guiddines, and procedures for flight deck smart derting system
design, automated or mechanica checklist devises, and automatic dtitude cal outs (including arriva a
MDA/DH) and checklist design.

New Type Design Aircr aft
Appliesto Type Certificates (TC's) (new and amended) and Supplemental Type Certificates (STC's) as
required by exising FAA Regulations

OUTPUT #1. Implement interactive dectronic checklist and smart derting systems that address issues: such
as.

Reduced nuisance derts

Reduced redundant alerts

Hight-phase senstive derts (e.g., some derts attenuated on takeoff roll, others on short final approach)
Built-in logic prompting the flightcrew to appropriate actions
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Resour ces: AIR-1 (LOOC), AFS, Manufecturers, AirlinesOperators (training)

Timeline 1) FAA: 24 months, 2) Manufacturers. with each new type design aircraft following issuance of
advisory materid, 3) Operators. with delivery of new type design aircraft.

Actions. 1) FAA and Industry: Develop advisory materid defining the characterigtics of interactive checklist
and smart derting systemsfor dl new type desgns. Develop compatible operationa guidance. 2)
Manufacturers. Design and Ingal on new Type Design aircraft. 3) Operators: Develop training syllabi and
procedures for use.

OUTPUT #2. Manufactures evduate/consder during checklist design, the principles contained in the
FAA Human Performance Considerationsin the Use and Design of Aircraft Checklists the NASA
Contract Report on Design of Flight-Deck Procedures and the NASA Human Factors of Flight-
Deck Checklist: The Normal Checklist.

Resour ces: AIA (LOOC), FAA, Airlines/Operators, ALPA, APA, ATA, RAA, NACA
Timeline: During development of new type design after issuance of advisory materidl.

Actions. Andyze the FAA Human Performance Considerationsin the Use and Design of Aircraft
Checklists, the NASA Contract Report on Design of Flight-Deck Procedures, NASA Human
Factors of Flight-Deck Checklist: The Normal Checklist, and evauate/consider during design of
checkligt.

OUTPUT #3. Manufacturers should provide automatic aurd atitude call outs on fina gpproach for dl new
type design arcraft (including arrival a MDA/DH).

Resour ces: AIR-1 (LOOC), AFS, Manufacturers, Airlines/Operators (training)

Timdine: 1) FAA and Industry: 24 months, 2) Manufacturers: with each new type design aircraft following
issuance of advisory materid, 3) Operators. with delivery of new type design aircraft.

Actions: 1) FAA: Develop advisory materid defining the standards for automatic aurd dtitude cal outs on
fina gpproach (including arriva & MDAJ/DH) for al new type design designs. 2) Manufacturers: Design and
Ingtdl on new type design aircraft. 3) Operators. Develop training syllabi.

Outputs: Existing Aircraft Type Designs

OUTPUT #4. Reas=ss checkligts used in the existing fleet by considering the principles contained in the
FAA Human Performance Considerationsin the Use and Design of Aircraft Checklists the NASA
Contract Report on Design of Flight-Deck Procedures and the NASA Human Factors of Flight-
Deck Checklist: The Normal Checklist, and revising as necessary.

Resour ces: AFS-1 (LOOC), Airlines/Operators, ALPA, APA, ATA, RAA, NACA, Manufacturers
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Timeine 1) FAA; 12 months, 2) Manufacturers and airlines/operators; 12 months after issuance of advisory
materid and policy guidance.

Actions: Manufactures and arlines analyze the FAA Human Performance Considerationsin the Use
and Design of Aircraft Checklists, the NASA Contract Report on Design of Flight-Deck Procedures,
NASA Human Factors of Flight-Deck Checklist: The Normal Checklist, review checklists and revise

as necessary.

OUTPUT #5. Until TAWS s fully implemented, dtitude reminder systlems (such as dtimeter bugs for
MDA/DH) should be ingaled to improve dtitude avareness on find gpproach.

Resour ces: AFS-1 (LOOC), Airlines/Operators, ALPA, APA, ATA, RAA, NACA

Timeline 1) FAA; 12 months 2) Airlines/operators, 12 months after issuance of advisory material and policy
guidance for dtitude derting or reminder systems.

Actions. Develop draft advisory materia for FAR Part 121 operators and policy guidance for inspectors.
Airlines/Operators ingdl equipment and train for its use.

Rdationship to Current Aviation Community | nitiatives:

TAWSRuUle

FAA and NASA Checklist Studies previoudy distributed by FSF, Boeing and Airbus

Features dready incorporated in many current aircraft

NASA Single Aircraft Accident Prevention Project (manufacturers/human factors survey of existing
technologies)

Performance Goals & I ndicatorsfor Outcomes/outputs:

Goal: Substantia reduction or dimination of ALAR accidentsinvolving Part 121 carriers worldwide.

Indicators:
- A reduction in procedura non-compliance.
Part 121 ALAR accident rateis reduced.
All checkligts incorporate the principles within the FAA and NASA checklist studies and other
appropriate documents.
All arcraft incorporate radio atimeters and audio calouts.
All new arcraft incorporate smart derting systems.
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Programmatic Appr oach:

Organizational Strategy

The CFIT/ALAR JSIT identified Jerry Davis of Airbus Industries (904-322-8186) asthe CFIT/ALAR JSIT
Project Lead for Hight Deck Equipment Upgrade/Ingtdlation. The project lead will assst with implementation
activities outlined in the Implementation Plan and will provide progress reports, when requested to do o, to
the CFIT/ALAR JSIT. Implementation is viewed as a shared responsibility and tasks will be divided between
the FAA and organizationsin industry. The Lead Organization for Overdl project Coordination (LOOPC) is
AVR-1. The Lead Organizations for Output Coordination (LOOC) are identified in each Output of this
Implementation Plan. The roles and responsibilities of the LOOPC and LOOC are described in the CAST
approved JSIT Process Document.

Implementation activities

In collaboration with industry (AlA, operators, manufactures, and employee groups) the FAA will publish an
amendment to Part 25 of the FAA Regulations and issue advisory materid and policy guidance to implement
interactive dectronic checklist and smart derting systems for dl new type design arcraft operated under FAR
Part 121. The results of numerous FAA, NASA, and other studies dedling with checklist development will be
incorporated in the checklist design. Checklistsin use by the existing fleets will be re-assessed and enhanced
using numerous studies concerning checklist design. The FAA, in collaboration with industry, will issue
advisory materia and policy guidance for revison, if necessary, of presently used checklist. The implementation
of dtitude derting sysems for the existing fleets will dso be contained in the guidance materid.

Key Products and Milestones;

FAA: Draft Amendment to CFR 14 Part 25 and develop accompanying advisory materid requiring ingtdlation
of interactive checklist and smart derting sysemsin dl new designs. Develop draft Advisory Circular and
policy guidance for ingpectors.

Manufacturers. Design and Ingtdl on new TC aircreft.

Airlines/Operatorsingal equipment and train for its use..

FAA: Andyze exigting checklist studies and develop draft Advisory Circular and policy guidance for new and
exiding arcraft.
Manufacturers and airlines/operators review checklist and revise as necessary.

FAA: Draft advisory materia and policy guidance implementing dtitude-derting systems for exigting aircraft.

Manufactures and operators commit to implementation of dtitude aerting sysemson dl existing
arcraft.
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Plan and Execution Requirements;

The FAA and industry must work in collaboration on the development of the amendment to Part 25 of the
FAA Regulations implementing interactive eectronic checklist and smart derting syssems for new type design
arcraft. The guidance materia should be user friendly, and dearly written with specific examples, to facilitate
the current thoughts on implementation and recommended checklist design for new and exigting aircraft. The
FAA, NASA, and other studies should be used as amodd for checklist development for both new and
exiding arcraft. Until the TAWS rule mandates dtitude derting systems, the FAA and industry must work
together in developing guidance materid that implements dtitude derting methods for the existing arcraft.

Risk Description:

Norma rulemaking process and timeframe,

Potentid fallures to implement advisory materid.

Economic burden for low end users.

Chdlenging vdidity of FAA, NASA, and other checklist reports.

Risk Mitigation Plan:
Pending successful change to Part 25, FAA and Industry will continue with voluntary equipage for al new
arcraft.
Failure to implement advisory materid for existing aircraft may require additiona rulemaking.
Seek consensus on the use of existing checklist sudies by citing use in Indudtry.
Low cog dterndives of dtitude derting sysemswould be ingtaled voluntarily by operators of existing
arcraft until mandated by TAWS.

Impact on Non - Part 121 or International Applications:

Equipment changes dready incorporated in existing type design in many new arcraft. Alternative dtitude
derting methods, such as dtimeter bugs, are used on many existing aircraft. Additiona methods of dtitude
derting methods of low cost for existing arcraft would be widely accepted by industry.
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Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan

for
M aintenance Procedur es

Statement of Work:

The purpose of this project is areduction in Approach and Landing accidents by re-emphasizing current
Maintenance rules, policies, and procedures devel oped by the commercid airline operators and the FAA. The
re-emphasis should specificdly direct:
That gpproved maintenance programs related to the servicing of components incorporate dl of the OEM
safety related components and procedures
That oversight of sub-contract activity isincreased by both the operators and regulators, and
That MEL policy and procedures are gtrictly adhered to. The re-emphasis could be acted upon amost
immediady.

L ead Organization for Overall Project Coordination (LOOPC):

AVR-1
Outcome:

Substantialy reduce or eiminate the Approach and Landing (ALAR) accident rate by strict adherence to
established maintenance rules, policies, and procedures relating to the proper servicing of aircraft components,
oversght of maintenance contract activities, and compliance with the gpproved Minimum Equipment List
(MEL).

Output 1:

AFS-300 will issue guidance, to their fidd ingpectors, outlining FAA nationd policy to ensure that aircraft
nose landing gear struts are serviced in accordance with the originad manufacturers recommended methods
for cold weather operations.

Resour ces. AFS-300 (LOOC) and PMI’s
Timeline: Completed
Actions. Fight Standards Information Bulletin FSAW 97-10 dated March 3, 1997 was issued specificaly as

areault of this particular gpproach and landing accident. The bulletin describes FAA nationd policy regarding
adequate procedures to ensure that aircraft nose landing gear struts are serviced in accordance with the
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manufactures recommended methods for cold weether operations. The bulletin closed NTSB Safety
Recommendation A-96-166 and remains as current FAA nationd policy.

Output 2:

AFS-300 will issue guidance, to ther field ingpectors, outlining FAA nationd policy for the evauation and
surveillance of sub-contractor maintenance providers.

Resour ces. AFS-300 (LOOC) and PMI’s
Timeline Completed

Actions: Flight Standards Handbook Bulletins HBAW-96-05C and HBAW-98-01 dated December15,
1997 and February 3, 1998 respectively, were issued specifically addressng FAA survelllance oversight
activity of ar carriers sub contractor activities and evauation of contractual relationships between air carriers
and maintenance providers. HBAW-96-05C closed NTSB Safety Recommendation A-97-74. Both bulletins
remain as current FAA nationd policy.

Output 3:

AFS-300 will issue guidance, to their field ingpectors, revising FAA nationd policy regarding the use of
Minimum Equipment List (MEL) conditions and limitetions by ar carriers.

Resources: AFS-300 (LOOC) and PMI's

Timeine: Completed

Actions. Flight Sandards Joint Handbook Bulletin HBAT-98-18 and HBAW-98-09 dated April 28, 1998
were issued to provide guidance to aviation safety ingpectors regarding the requirement for air carriersto

include ingructions concerning the MEL conditions and limitations. The bulletin closed NTSB Safety
Recommendation A-97-57 and remains as current FAA nationd Policy.

Output 4:

Directors of Safety will determine 1) that the maintenance deficiencies described in the attached bulletins
and policy letters have been remedied and 2) that Quality Control Procedures have been implemented to
ensure that those deficiencies are continualy addressed.

Resources: ATA (LOOC), RAA, NACA, Directors of Safety
Timeline: 180 days

Actions: Directors of Safety will ensure an internd audit is conducted to determine that rules relaing to the
mai ntenance deficiencies described in the specified bulletins are being met through adequate maintenance
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procedures. Further, the DOS will establish system safety procedures to ensure continuing conformance with
the bulletins. The DOS will report the outcome of the audit to his’her respective CAST member.

Rdationship to Current Aviation Community | nitiatives;

Hight Standards Information Bulletin Airworthiness (FSAW) 97-10 dated 03/397
Handbook Bulletin Airworthiness (HBAW) 96-05C dated 12/15/97

Handbook Bulletin Airworthiness (HBAW) 98-01 dated 02/03/98

Handbook Bulletin Air Transportation (HBAT) 98-18 dated 04/28/98

Handbook Bulletin Airworthiness (HBAW) 98-09 dated 04/28/98

Minimum Equipment List (MEL) Policy Letter 87-2 dated 09/23/98

Minimum Equipment List (MEL) Policy Letter 87-3 dated 11/20/98

NTSB Safety Recommendation A-96-166

NTSB Safety Recommendation A-97-74

NTSB Safety Recommendation A-97-57

Performance Goals & | ndicatorsfor Outcomes/outputs:

God: Approach and Landing accident reduction in these specific maintenance aress.
Indicator: A reduction in Approach and Landing accidents in these maintenance aress.
God: All ar cariershave FSAW’s, HBAW's, HBAT's, and MEL Policy Letters
Indicator: Audit confirmsar carriers have guidance materid.
God: All ar cariersin conformance with guidance materid.
Indicator: Audit confirmsar carriers in conformance with guidance materia
God: All ar carries have safety system procedures in place to maintain continued conformance with
guidance materid.
Indicator: Audit confirms air carriers have safety systems in-place for continued regulatory
compliance.

Programmatic Approach:

Organizational Strategy

The CHIT/ ALAR JSIT identified Jerry Tegen, ACE-203 (816-329-3204) asthe JSIT project lead for
Maintenance Procedures. The project lead will assst with the implementation of the activities outlined in this
Implementation Plan and will, when requested, provide progress reports to the CFIT/ALAR JSIT.
Implementation of this project is viewed as a shared responsibility and tasks will be divided between the FAA
and organizationg/personsin industry. The Lead Organization for Overdl project Coordination (LOOPC) is
AVR-1. The Lead Organizations for Output Coordination (LOOC) are identified in each Output of this
Implementation Plan. The roles and responsibilities of the LOOPC and LOOC are described in the CAST
approved JSIT Process Document.
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Implementation Activities

The FAA, in addressing severd NTSB Safety Recommendations and the interventions later identified by the
CHT/ALAR JSAT concerning this particular accident, issued guidance in the form of Handbook Bulletins for
FAA field ingpectors and air carriers. CAST, believing the guidance that was issued to be adequate, had
concerns as to conformance with the guidance by dl air carriers. Thus, theinternd audit directed by the air
cariers Directors of Safety (DOS) cdled for in this Implementation Plan and a final report submitted to CAST
outlining the results of the of each air carriersinternd audit.

K ey Products and Milestones:

Identification of each Part 121 air carrier and their required DOS

Specific FSAW’s, HBAW's, and HBAT' s, and MEL Policy Lettersin the possession of each air carrier.
Internd audit directed by each air carriers DOS to confirm conformance with bulletins

and MEL Policy Letters

Internal audit to confirm safety system procedures are in place by each air carrier to show continued
conformance with bulletins and MEL Policy Letters.

Report to CAST outlining the results of each ar carrier’ sinternd audit.

Plan and Execution Requirements:

FAA Regulations, policies, and procedures developed by the commercid arline operators and the FAA are
believed to be adequate and in place. Theinterna audit caled for in this Implementation Plan will merdy
confirm that the well thought through regulations, policy and procedures are in fact being adhered to by dl ar
cariers. The involvement of the air carriers DOS is considered a needed self-check of the industry and not an
inspection conducted by the FAA.

Risk Description:

Additiond workload imposed on the air carriers to perform the audit.

Additional workload imposed on the DOS to perform the audit.

Fear of action taken by FAA if audit proves non-conformance with bulletins and MEL Policy Letters.
Carriers not aligned with CAST might not perform the audit.

Method of reporting audit resultsto CAST

Risk Mitigation Plan:

Asamatter of good practice, ar cariersroutingly perform interna audits to assure salf-compliance with
FAA Regulations, this audit would benefit individua programs.
This plan does not require the DOS to complete the audit persondly, the air carrier will use what ever
method they have established for conducting interna audits. The DOS will merdly report the results to
CAST through their CAST representative.
The FAA isnot conducting the audit, the air carrier is and reporting the results directly to CAST not to the
FAA. Sincethe bulletins are linked directly to aFAA regulation, compliance is assured.
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AFS-1 and ATA to develop a communication link with non-aligned carriers.

CAST isavery diverse group of individuas representing a mgority of the commercid ar carrier industry.
The DOS can report to CAST through its member organization represented on CAST or not being a
member of an organization through the DOS on the CAST.

Impact on Non - Part 121 or | nternational Applications;

FAR Part 125 and 135 operators are impacted asthe HBAT's, HBAW's, FSAW's, and MEL Policy L etters
aredirectly related to FAR's.

Impacts and risks identified by the CHIT/ALAR JSIT are conveyed to other organizations as gppropriate, such
as the generd aviation teams convened under the JSC. Those teams generdly return in kind.

Coordination with internationa organizations such as ICAO and JAA is continuous. While those organizations

have their own safety agendas addressing ALAR, they stay in touch with the CHIT/ALAR JSIT and routindy
exchange safety agendainformation with the CFIT/ALAR JSIT.
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Approach and Landing Accident Reduction
Joint Safety Implementation Team

Implementation Plan

for
Policiesfor ALAR (Safety Culture)

Statement of Work:

The purpose of this project is to develop a Strategy to promote a safety culture at each Part 121 air carrier
specifically targeting agpproach and landing accident reduction (ALAR). The god isto ensure that essentid
safety information generated by an arplane manufacturer and by the FAA isincluded in company operating
manuds and in training programs for pilots and other gppropriate employee groups. Teamswithin each air
carrier would jointly develop manuas and training programs gtriving for the highest sefety gods. The teams
would further ensure that the content of those manuas would be rigoroudy followed in training programs and in
day-to-day operations. It is recognized that rulemaking may be necessary to clarify existing requirements
specifying the content and use of company operating manuals.

L ead Organization for Overall Project Coordination (L OOPC):

ATA (LOOPC), RAA, NACA
Qutcome:

Each U.S. air carrier operating under 14 CFR part 121, manufacturers and repair stations as appropriate, will
demondtrate better performance in respect to gpproach and landing accidents through voluntary collaboration
in exigting and proposed programs promoting safety from within.

Background: Many milestones mark the development to date of an aviation safety environment promoting
safety culture from within, among them:

14. Public Law cdling for certificate holders to maintain the highest level of safety in the public interest (exigting
since 1958)

15. Comprehengve regulations and FAA policy specifying flight ingtructor and check airman functions and
conduct, including standardization meetings (existing Since the 1970s and earlier)

16. Public Law permitting the Secretary of the Department of Transportation to delegate to non-government
persons (designated examiners) the awarding of airmen’s certificates (existing since 1958)

17. Comprehensive FAA policy specifying the functions and conduct of aircrew program designees, or APDs
(exigting Snce 1983)

18. Advanced Qudification Program (AQP) permitting modern training of flightcrew based on crew concept,
CRM, and dataandysis for continua program improvement (existing since 1990)

19. Hightcrew training in crew resource management, or CRM (voluntarily training conducted since the late
1970s, mandatory training conducted since 1998)
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20. Comprehensive FAA guidance recommending Air Carrier Interna Evaluation Programs, including a mode
program guide (existing Since 1992)

21. Comprehensive FAA guidance recommending a Voluntary Disclosure Reporting Program (existing Snce
1992)

22. FAA regulation requiring a Director of Safety at each Part 121 certificate holder, respongble for kegping
the highest management officids fully informed of the safety status of the entire air carrier operation
(exigting since 1995)

23. Comprehensive FAA guidance specifying recommended functions and conduct of the Director of Safety
(exigting since 1999)

24. Comprehensive FAA guidance specifying recommended quality control measuresto betaken by an air
carrier providing smulator flight training by way of outsourcing to a contractor (existing snce 1996)

25. A specid FAA cetification program division, a nationa program office, and comprehensive FAA guidance
to implement the Certification, Standardization, and Evauation Team (CSET). CSET would assist locd
FAA officesin certification of air carrier sart-ups. The expertise of CSET would include promoting best
practicesto each air carrier start-up and to itslocal FAA overseers (existing since 1997).

26. A nationd program office and comprehensive FAA guidance to implement the Air Trangportation
Oversght System (ATOS). ATOS would address an air carrier’ s entire safety system in terms of
identifiable safety attributes. Emphasisin ATOS is on prevention of accidents, enlisting each air carrier
under ATOS to effect preventive measures, as well as corrective measures. (existing since 1998).

Output #1
CEOsand other key officers made mor e visible and mor e effective in promoting Safety Culture.

Resour ces: ASY-1 (LOOC), CAST co-chairs, airplane manufacturers, operators, AOA-1, airline CEOs
and DOS, industry associations (ATA, RAA, NACA, CAA, AlA, €c.).

Timédine CAST endorsement (G approval): Expected, September 2000

Initid digribution of the

Guidance maerids. 60 days from CAST endorsement
Commitment Statement Due 90 days from CAST endorsement
First report back to CAST: 120 days from CAST endorsement

Actions:
SAfety culture guidance materid such as, Operator’ s Aviation Safety Handbook, SAE-G18 Committee
document, FAA Audit Tool, or other smilar guidance, endorsed by CAST.
Guidance materia, accompanied by a cover letter sgned by the FAA Administrator and CAST co-chairs
and acommitment statement, distributed by ASY to CEO of every Part 121 certificate holder.
CEO's forward signed copy of commitment statement to industry association or CAST representative.
Senior management, through the Director of Safety, report to CAST progress made on the above items
and any new initiatives to improve their carriers safety culture.
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Output #2

Directors of Safety are made more visible and mor e effective in promoting safety culture.
Resources: ATA (LOOC), CAST, RAA, NACA, CAA, Directors of Safety.

Timeline CAST endorses HBAT 99-19, Expected, September 2000

"14 CFR Part 121 and 135 Air Carrier Safety
Departments, Programs, and the Director of

Safety”
Industry organizations distribute HBAT to DOS 60 daysfrom CAST “G”
First report back to CAST 120 daysfrom CAST “G”

Actions:
HBAT 99-19 endorsed by CAST as good guidance material.
Industry organizations (ATA, RAA, NACA, CAA, etc.) contact the DOS of its member airlines and
convey acopy of HBAT 99-19.
DOSs, working through senior management, will implement guidance contained in HBAT 99-19.
DOSs report back to the respective industry association periodicaly, or to CAST representative until all
elements of an effective safety program are implemented.
JMT tracks implementation and DOS effectiveness in promoting safety culture.

Output #3

Director of Safety ensuresthe establishment of a processto identify, review, analyze and include
appropriate safety information in training programs and in manuals used by flightcrews and
maintenance staff.

Resour ces: ATA (LOOC), CAST, RAA, NACA, CAA, ALPA, APA, Directors of Safety.

Timédine CAST endorses HBAT 99-07, Expected, September 2000
"Hight Standards Policy Company Operating
Manuds and Company Training Program
Revisons for Compliance With Current Airplane
Or Rotorcraft Hight Manua Revisons'
Industry organizations distribute HBAT to DOS 60 daysfrom CAST “G”
First report back to CAST 120 days from CAST “G”

Actions:

HBAT 99-07 endorsed by CAST as good guidance material.
Industry organizations (ATA, RAA, NACA, CAA, etc.) contact the DOS of its member airlines and
convey acopy of HBAT 99-07.
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DOSs, working through senior management, will gpply principles contained in HBAT 99-07 to training
programs and manuals used by flightcrews and maintenance steff.

DOSs report back to the respective industry association periodicaly, or to CAST representative until all
elements of an effective safety program are implemented.

JMT tracks implementation and DOS effectiveness in promoting safety culture.

Output #4

FAA fully implementsthe AFM database for ingpectors use.

Resources. AFS-600 (LOOC), AIA, manufecturers, and FAA Hight Standards and Aircraft Certification
sarvices, gpecificaly including ANM-100 and AEGs.

Timeline: CAST endorses HBAT 99-16, Expected, September 2000
" Announcement of New Database System on
the FAA Intranet: Airplane Hight Manud
Revidons and Aircraft Manufacturers Operations

Bulletins'

Industry organizations distribute HBAT 99-16 60 days from CAST “G”

to manufacturers and to DOS

AFS-600 populates database w/ records 180 daysfrom CAST “G”

First report back to CAST 180 days from CAST “G” Subsequent
reportsto CAST Each 90 days, until database

100% implemented

Actions:
HBAT 99-16 endorsed by CAST as good guidance material.
AlA contacts its members and conveys a copy of HBAT 99-16.
Manufacturers supply AFS-600 with dl future AFM-revisions for each mode affected.
Manufacturers supply AFS-600 with al future Operator’s Bulletins, or the equivaent, for each mode
affected.
FAA (AFS-600, ANM-100, AEG) populates the database with existing records in the most effective way
possible for use by FAA inspectors, and al new records.

Rdationship to Current Aviation Community | nitiatives:

Operator’s Aviation Safety Handbook (or smilar guidance). This Handbook was ratified by an
internationa group of representatives at a recent aviation safety conference in Paris (June, 2000)
sponsored by Airbus, Air France, and by the Globa Aviation Information Network (GAIN), of which the
FAA isfounding member. This Handbook speaks primarily to ar carrier chief executive operators
(CEOs) and to their principa safety officers, required in US regulations (14 CFR part 121) as directors of
safety, or DOS. The Handbook is founded on the premise that safety culture is most effectively
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established and maintained when it comes from within the corporation, and is promoted from the top
down. It isexpected that the timeliness and wide implementation of the Handbook, or smilar guidance,
will cause the CEO, the DOS, and other key officers to be more effective performersin promoting safety
cultureand ALAR.

Director of Safety (DOS). A DOSisrequired by 14 CFR Part 119, and now has explicit functions
defined in guidance issued by the FAA. Those functions comprise dl of the eements of safety culture
described in Background, items 1 — 13, above. It is expected that the FAA guidance re the DOS and
CAST sfocus on ALAR will cause the Director of Safety to be amore effective performer in promoting
safety culture and ALAR.

HBAT 99-07. This bulletin provides comprehensive FAA guidance specifying an ar carrier’s
respongibilities (1) to keep manuas current, (2) to ensure timely delivery of essentiad safety information,
conggting of arplane flight manua (AFM) revisons and operations bulletins issued by the manufacturer,
and (3) to ensure timely action in response to those revisons and bulletins. Effects are more effective
manuals used by flightcrew [and maintenance], more effective surveillance in repect to manuads by the
FAA, and desirable impact on ALAR.

HBAT 99-16. Complementing HBAT 99-07, HBAT 99-16 announces the implementation of a
centralized database system for use by the FAA. FAA inspectors may refer to the records in that
database to track each air carrier’ stimeliness and effectiveness in response to essential safety information
generated by the manufacturer or by the FAA.

ASAP. Comprehensive FAA guidance has recently been issued recommending each air carrier’s
voluntary participation in an Aviation Safety Action Program (ASAP) and specifying the terms of its
operation. Under ASAP a participating air carrier would encourage its employees to come forth with
observations bearing on safety. Under al but certain specific conditions. those observations would not
incur FAA pendties, but would encourage a collaboration of managers, employees, and the FAA to
address and correct safety hazards before an accident might occur. (existing since April, 2000)

FOQA: Public Law, FAA regulations, and comprehensve FAA guidance to enable
implementation of Flight Operational Quality Assurance programs (FOQA). Under FOQA
participation by an air carrier would be voluntary. Copious data from flight data recorders would be de-
identified and used for andysis and identification of accident precursors. An air carrier would take
corrective actions before an accident might occur, based on itsanalyses. At some later time, de-identified
FOQA data and anaysis might be shared among air carriersin order to share the safety benefits of FOQA
among al ar carriers. (expected in 2000)

Revised Air Carrier Training Rules. A re-write of 14 CFR Part 121, subparts N (Training Program)

and O (Crewmember Qudifications), isunder way. The rulemaking will promote safety culture, including
better discipline re manuas and training programs, and will reduce the number of ALAR accidents. The
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NPRM is expected in December, 2000. A lengthy public comment period is expected because of the
scope and complexity of the rulemaking package. The NPRM will propose the following:

o to confer grester respongbility on examiners and check airmen employed by the air carrier (see
Background, items 2 and 4, above)

o torequire (rather than recommend) that air carriers have a quaity control system for mgjor outsourced
flightcrew training (see Background, item 10, above)

o to darify regulaions regarding the manuas used by the flightcrew [and maintenance] to ensure that
necessary manuas are complete, accurate, available and appropriately used.

TICC. Air Trangport Association (ATA) committee work will result in improved digtribution of materia
contained in the flightcrew operating manuas (FCOM) generated by aircraft manufacturers such as
Boeing. The Technicad Information Communication Committee (TICC) of ATA has developed an
electronic system by which changes to the FCOM will be distributed by, say, Boeing Company to the
majority of Boeing arcraft operators virtudly a the click of amouse button. Essentid information will be
trandated, routed, and delivered far more quickly and rdliably than today.

Performance Goals & Indicatorsfor Outcomes/Outputs:

Goal:
Indicator:

Output #1
God:
Indicator:

Indicator:

Output #2
God:

Indicator:
Indicator:

Output #3
God:

A major improvement in ALAR
Part 121 air carrier ALAR rate decreases

CEQOs become high-visibility advocates of safety culture
Every Part 121 CEO receives a copy of “Operator’s Aviation Safety Handbook”, SAE-G18
Committee document, FAA Audit Tool

Every Part 121 CEO reports dl dements of an effective safety program are implemented in
accordance with the guidance in that Handbook, or equivalent guidance endorsed by CAST

Directors of Safety become high-performing advocates of safety culture

Every DOS receives a copy of HBAT of 99-19.

Every DOS reports dl dements of an effective safety program are implemented in accordance
with the guidance in that bulletin.

Director of Safety ensuresinclusion of essentid safety information in training programs and in
manuas used by flightcrews and maintenance steff.
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Indicator: DOS reports AFM revisions and bulletins generated by the airplane manufacturer are promptly
received and promptly implemented in manuds and training programs used by flightcrews and
maintenance Saff.

Output #4

God: FAA fully implements the AFM database for ingpectors usein survelllance.

Indicator: The database described in HBAT 99-16 has ample staff to populate the database with records
pertaining to dl arcraft used in al operating Parts of the CFR, and to support daily changesin
records contained in the database.

Indicator: FAA inspectors report satisfaction with completeness, currency, and ease of use of the
database.

Indicator: Surveillance determines that the operators are addressing changesin atimely manner when
generated by the manufacturers.

Programmatic Approach:

Organizational strategy

The FAA Act of 1958 established the inherent obligation of any air carrier certificate holder to maintain the
highest leve of safety in the public interest. In addition to its regulatory and enforcement functions, the FAA
has devel oped many voluntary programs for the promotion of safety culture from within an air carrier
corporation. Those programs range from Aircrew Program Designees (APDs) and check airmen to ASAP
and FOQA. Itisincumbent on the air carriers and their employee groups to embrace these voluntary
programs gladly and to implement them as effectively as possble. The CEO and the Director of Safety are the
principa advocates of safety culture within the corporation, without whose tireless efforts an effective safety
program fails. Collaboration between managers and non-manager employeesis absolutely essentid.

Concurrently, the FAA should promote collaboration with operators for safety. The FAA will meet its own
datutory obligation to promulgate regulations and standards in the public safety interest by proceeding with the
rule changesin 14 CFR part 121 (N and O). Those rule changes will modernize training requirements. They
will unburden air carriersin some respects, but will require more discipline in respect to certain processes
involving safety culture, such as quality control of outsourced flightcrew training and manuas used by
flightcrews [and maintenance]. The Lead Organization for Overdl project Coordination (LOOPC) isAVR-1.
The Lead Organizations for Output Coordination (LOOC) are identified in each Output of this Implementation
Plan. Therolesand responsbilities of the LOOPC and LOOC are described in the CAST gpproved JSIT
Process Document.

Implementation activities

In collaboration with industry (operators, aircraft manufacturers, industry associations, and employee groups)
the FAA will promote voluntary programs advancing safety culture. Industry and employee groupswill joinin
their shared safety misson by implementing those voluntary programs.  The FAA will pressthe rulemaking
effort in 14 CFR part 121 (N and O) to ensure that its expected safety benefitsin ALAR are not unduly
delayed.
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K ey Products and Milestones;

Public Law, FAA regulations and guidance for FOQA —NPRM Signed July 5, 2000

Plan and Execution Requirements;

Industry  stakeholders should commit a the highest levels to embracing and staffing the voluntary programs
avallable to them that will promote safety culture from within. In particular, CEOs should make their own
high-level commitment to safety culture and should increase the scope and visibility of the office of the Director
of Safety. CEOs, DOS, and other key playersin the corporation should join together to implement the safety
and quality control processes detailed under ATOS and ASAP, and promised under FOQA. Associations
suchas ATA, NACA, ALPA, APA, and others should not wait for the FAA to act, but should eagerly step
up to the safety benefits of collaboration to prevent ALA. |If additiona FAA guidance materias become
necessary for FAA inspectors or industry users, FAA managers must readily provide adequate manpower and
funding to meet those needs.

Risk Description:

The FAA Act of 1958 established that the primary responsibility to protect the public safety interest restswith
the holder of an air carrier operating certificate. The FAA was established to oversee air carriers safety
performance, not to manage or operate an air carrier on behdf of its owners. Inadequate mativation on the
part of industry stakeholders shifts the challenge to the FAA of protecting the public safety interest. This
chdlenge is more effectively met by voluntary performance on the part of industry than by coercion on the part
of the FAA. Absent an adequate voluntary commitment to safety culture, the public safety is compromised
and an ar carrier’ sown future is put at risk

Some of the mogt promising safety systemsin years are now available to air carriers voluntarily embracing them
—suchas ATOS, ASAP, and prospectively, FOQA. Absent an adequate voluntary commitment to those
specific safety systems, an air carrier faces an unnecessary risk of ALA and accidents from other causes.

The most complex rulemaking effort currently under way at the FAA is the sweeping re-write of 14 CFR part
121, subpartsN and O. In many waysit is aso the most ambitious rulemaking effort becauise it proposes to
modernize air carrier training and quaification rulesin so many ways. In additionto promoting safety culturein
the broad sense, the rulemaking would spread the safety benefits of AQP without requiring participation in
AQPto the full extent required under AQP rules. Those safety benefits would affect air carriers not willing or
ableto enrall inthe AQP process. Typicdly such air carriers are small ones or start-ups, the very ones
sometimes most in need of those safety benefits. If specid interests push too hard againgt certain requirements
proposed in the rulemaking package, the resulting delay would cause considerable damage to the safety impact
of the package.
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Risk Mitigation Plan:

Industry and the FAA will commit adequate resources to promote safety culture under the various voluntary
programs now available. FAA will provide adequate staff and funding to support FAA safety programs and
related rulemaking projects.

The FAA will work with industry groups within the provisons of the Administrative Procedures Act to ensure
that the desired safety benefits of the proposed rule changes are conveyed to the public without undue
economic burden on air carriers.

Impact on Non-FAR Part 121 or International Applications:

Coordination with internationa organizations such as ICAO and JAA is continuous. While those organizations
have their own safety agendas addressng ALAR, they stay in touch with the ALAR JSIT and routinegly
exchange safety agendainformation with the ALAR JSIT.

Impacts and risks identified by the ALAR JSIT are conveyed to other organizations as appropriate, such as
the generd aviation teams convened under the JSC. Those teams generally return in kind.
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Aircraft Design
Combination of high effectiveness and high feasibility (and the resultant high values of ExF) for six of these
interventions resulted in arecommendation that this project be implemented.
209 [To improve survivability manufacturers should improve design, installation and inspection schedules of Hi
emergency equipment to increase reliability (e.g. escape slides). (see 45, 138, 201, 202)
No actions by this JSIT.
260 [To prevent uncommanded in-flight flat pitch, research should be conducted into prop brake designs. #itt
No actions by this JSIT.
261 |[To improve passenger and flightcrew survivability, research should be conducted to explore new methods  |###
to increase crash survivability.
Research is being conducted by the FAA in the Crashworthiness program and at NASA in the Accident Mitigation
project. The agencies are prepared to sigh a Memorandum of Agreement to ensure coordination/integration of
efforts.
262 [To improve passenger and flightcrew survivability, regulators should require and operators should #it#
implement existing knowledge of crash survivability.
No actions by this JSIT. Operators upgrade equipment as newer technology becomes available.
304 [Manufacturers should improve the design for an error tolerant ground spoiler deployment system. 8.3
Covered by Output #2 of the Detailed Implementation Plan.
332 [Manufacturers should design ground sensing systems that are tolerant to adverse conditions without 6.8
degrading inflight safety features (e.g. which prevent deployment of ground spoilers and reverse in-flight).
(see 16)
Covered by Output #2 of the Detailed Implementation Plan.
248 [To ensure adequate testing of equipment, manufacturers’ testing should be conducted under worst case |6.0
scenarios taking into account new technologies and testing under simulated flight realistic conditions.
Covered by Output #2 of the Detailed Implementation Plan.
249 [To ensure the accuracy and safety of computer modeling used for design and failure analysis, the modeling|6.0

must be adequately re-validated on a continuing basis to account for new technology.

Covered by Output #3 of the Detailed Implementation Plan.
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252 |To prevent loss of control in flight, all changes to flight critical components, such as primary propeller pitch 5.9
controller components, should be considered major changes.

Covered by Output #1, #2, and #4 of the Detailed Implementation Plan.

254 [To avoid the isolated incident syndrome and to ensure on-going assessment of flight critical control system |5.3
reliability, a focused safety or risk assessment of all in-service failures or problems should be conducted to
determine the need for immediate resolution.

Covered by Output #3 of the Detailed Implementation Plan.

250 [To ensure test components are representative of the final product, manufacturers should test the final 4.7
component and regulators should require this type testing.

To be addressed by ongoing program to rework FAR 25.1309.

256 [To prevent loss of aircraft control in-flight, all propeller pitch control systems must be designed to positively |4.5
feather in the event of pitch control loss. Propeller pitch control system malfunctions must be positively
annunciated to the flightcrew.

No action by this JSIT. AD's exist on selected aircraft models.

158 [Develop technology to provide real time assistance to flightcrews with onboard system failures and 4.4
diagnostics (e.g. data link transmittal to ground support) (see 103)

Some new aircraft designs already incorporate these technologies. Also, NASA Aviation Safety Program activity
within Single Aircraft Accident Prevention Project.

251 [To preserve the original intended level of airworthiness, there should be a better definition and classification| 3.7
of subsequent in-service major and minor critical component changes. The definition of critical component
should be more specific.

Covered by Output #1land #3 of the Detailed Implementation Plan.

253 [To prevent loss of control, there should be redundancy and failure tolerance features for all flight critical 3.3
components, such as dual path design, fail operational redundant systems, with fault annunciation.

Some new aircraft designs already incorporate these technologies. Also, NASA Aviation Safety Program activity
within Single Aircraft Accident Prevention Project.

159 [Manufacturers should incorporate an "input rudder" indicator or automatic yaw compensation to ensure that|2.8
adequate yaw control is provided.

No action by this JSIT.

49 |Regulators should establish criteria for, and manufacturers should evaluate and improve, the reliability and (2.8
failure tolerance of flight systems. (see 332)

NASA Aviation Safety Program activity within Single Aircraft Accident Prevention Project.

203 |Airlines/operators should provide crews with inflight rest periods and adequate facilities. (see 31, 130, 315) |2.0
No action by this JSIT.

138 [Manufacturers should ensure that design logic for warnings and equipment failures to be annunciated to 2.0
the crew do not cause nuisance warnings, which would contribute to crew complacency. (see 45, 243)

Started ARAC process to update FAR 25.1322 and associated Advisory Circular.
245 [To recover aircraft in unusual attitude, manufacturers should develop systems to return aircraft to normal 12

attitude with one pilot button push (pilot initiated auto-recovery systems).

Not permitted under current certification rules. Rejected by the Flight Guidance System Harmonization Group.
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235 |Manufacturers should provide a more positive means of external strut pre-flight inspections. 0.7
No action by this JSIT.

259 [Regulators should set engineering standards requiring propeller manufacturers to provide positive 0.7
prevention designs, to eliminate all flight critical failure modes (e.g. flat pitch).

No action by this JSIT.

137 [Manufacturers should ensure cockpit design that does not interfere with or distract the flightcrew from 0.3

executing their duties (e.qg. rain in the cockpit, location of switches in cockpits)

Human Factors Harmonization Group is evaluating cockpit designs.

Air Traffic Control

An ATC CFIT Training project was implemented by the CFIT JSIT. Some of the interventions, while having low
effectiveness and low ExF values, were included in the project because of their similarities and ease of
incorporation in the project.

126 |Air Traffic service providers should prioritize the use of precision approaches (glideslope guidance) when |7.9
available and appropriate.

ATB was issued 12/99.

327 |Air Traffic service runway selection policies should be based on the most current wind available. 7.0
Policy is included in Air Traffic Controllers Handbook 7110.65.

157 |Airlines/operators, regulators, Air Traffic service providers should establish policies or programs to address|4.8
rushed approaches, including elimination of rushed approaches, recognition and rejection of rushed
approaches and training for those encountered
No action by this JSIT. Guidance is given to pilots for stabilized approach.

13 |Air Traffic service providers should enhance ATC training to emphasize the dangers of rushed approaches [4.0
and performance characteristics of modern jet transports. (see 115, 157)

ATB was issued 12/99.

124 |Air Traffic service providers should implement a Quality Assurance program to ensure adherence to 23
established procedures.
ATB was issued 12/99.

12 |Air Traffic service providers should emphasize in ATC training the controllers' potential in assisting the 11
flightcrew in improving their situation awareness.
ATB was issued 12/99.

106 |Air Traffic service providers should train and monitor ATC adherence to established communications 0.9
procedures including hearback problems. (see 240)

ATB was issued 12/99.
324 |Air Traffic services should ensure proper/close supervision of controllers undergoing training so that all 0.9

outages, construction, airport hazards, etc. are reported to flightcrews in a timely and accurate manner. (see
11)

ATB was issued 12/99.
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108 |Air Traffic service providers should implement and/or review procedures to ensure ATC training does not (0.3
create a hazard to flight operations.

ATB was issued 12/99.

320 |Air Traffic service providers should institute an ATC "Crew Resource Management Program" similar to those0.3
required of flightcrews. (FAA AC 120-51b)

ATC CRM already instituted and included in recurrent training (1995).

241 [To eliminate hearback errors, ATC should reexamine and implement improvements to address hearback |0.0
problems. (see 240)

No action by this JSIT.

Charting

ExF values for the intervention in this project was in the bottom one-half of the total list. The intervention was
characterized by a low effectiveness rating.

6 Regulators should establish standardized approach plate depiction/information requirements for approach |2.8
plate publishers.

SAE-G10 ARP document that gives standard symbology.

CRM - Training

ExF values for the interventions in this project were below the cutoff value selected by the ALAR JSIT. However,
some of the interventions were implemented by the CRM Training CFIT JSIT Project.

237 |Airlines/operators should provide guidance to crew concerning evaluation of all options prior to decision #it#
making as part of CRM training. (see 25, 26, 131, 132, 133, 308)

23 |Airlines/operators should ensure that regularly scheduled recurrent training (e.g. LOFT) emphasizes crew |4.0
cooperation and working together to maximize safe operations. (see 308, 314)

Included in AC 120-51 developed through actions of CFIT JSIT.

308 |Airlines/operators should ensure their formal CRM training emphasizes the following management skills: |3.7
decision making, workload management, crew coordination, planning, communication, situational
awareness, advocacy. (IAW AC120-51b). (See 133)

Included in AC 120-51.

227 |Airlines/operators should ensure that their training/standardization program emphasizes the benefits of 3.3
inter-crew/company communications. (see 131)

Included in AC 120-51.

25 |Airlines/operators should establish a CRM training program and regulators should require and insure that |3.1
the initial training is provided prior to line flying and require recurrent CRM training. (see 131, 132, 349)

Covered by change to FAR 120.404, effective 1996.

228 |Regulators should require airlines/operators to modify their training to maximize benefits of inter- 31
crew/company communications.

Generally covered by AC 120-51, although not required.
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349

Airlines/operators should ensure training for instructors and check airmen include objective criteria to be
used in evaluating crew CRM performance. (see 25,131)

0.7

Addressed in AQP event/set methodology.

Datalink Enhancement

ExF values for all interventions in this project were in the bottom quarter of the total list. All interventions

were

characterized by low effectiveness ratings. Initial studies are being conducted as part of the SF21 program.

Other interventions in this project are part of R, E&D activities in the FAA and NASA.

28

Implement a system to automatically transmit ATC instructions/information between the ground controller
and the aircraft.

HiH

Part of the FAA CPDLC program that was initiated in Miami.

122

Air Traffic service providers should implement transmission of ATC instructions/information (between the
ground and aircraft) via a computer link as opposed to voice communications.

0.7

Part of the FAA CPDLC program that was initiated in Miami.

94

Implement real time (digital) transmission of airport and weather information to the aircraft.

0.5

Included in the FAA Aviation Weather Research Program, FAA Flight Information Services program and N
Aviation Safety Program.

ASA

Flightcrew Training

Combination of high effectiveness and high feasibility (and the resultant high values of ExF) for seven of
interventions resulted in arecommendation that this project be implemented.

these

116

Airlines/operators should ensure that their training/standardization programs emphasize the dangers of
high rate of descent and unstable approaches. (see 142)

7.9

Covered by Output #1 and #3 of the Detailed Implementation Plan.

111

Airlines/operators should ensure that their training/standardization programs emphasize basic airmanship
skills and knowledge during initial and recurrent training.

5.6

Covered by Output #1 and #3 of the Detailed Implementation Plan.

300

Airlines/operators should adopt, implement and train a risk assessment tool to enhance flightcrew
awareness of hazards associated with all approaches and airports (see risk analysis tactical checklist).

5.6

Covered by Output #1 and #3 of the Detailed Implementation Plan.

328

Airlines/operators should ensure that flightcrews are trained to think in terms of "I will go-around unless"
rather than "I will land unless". Regulatory policy should support this approach. (see 142, 311)

5.6

Covered by Output #1 and #3 of the Detailed Implementation Plan.

331

Airlines/operators and manufacturers should train crews to understand the capabilities and limitations of
systems, conditions which would cause systems to not function as the crew anticipates, and how to detect
those conditions (e.g. lack of brakes, spoil

5.6

Covered by Output #1 and #3 of the Detailed Implementation Plan.

350

Airlines/operators should ensure that adequate approach briefings are conducted that include descriptions
of normal approach, non-normal conditions and the results of risk assessment analysis. (see 300)

5.6

Covered by Output #1 and Advisory Circular AC 120-71.

103




Appendix | —Activities Againg Interventions

163 |Airlines/operators should ensure that their training/standardization programs address common 5.3
misperceptions that could lead to unsafe practices (i.e. ATC always wants high energy approaches).

Covered by Output #1 of the Detailed Implementation Plan.

100 [Airlines/operators should ensure that their training/standardization programs emphasize the importance of |4.8
adhering to MDA/DH.

Addressed by the CFIT Education and Training Aid (on the WWW)and Handbook Bulletin 99-08.

165 [Airlines/operators should provide training scenarios that match realistic situations (i.e. stall recoveries 4.6
during approach, in landing configuration at flight idle with the autopilot on (in simulator)).

Addressed by Output #1 of the Detailed Implementation Plan and FSAT95-10, Selected Event Training.

153 |Ensure that flightcrews are adequately trained in a level D simulator for dynamic characteristics before 4.2
assignment to the line. (see 312)

Covered by Output #1 and #3 of the Detailed Implementation Plan and the allowance for other training that is as
effective.

7 Airlines/operators should ensure that their training/standardization programs emphasize review of 4.0
approach and missed approach procedures. (see 329)

Covered by CFIT SOP Detailed Implementation Plan (template).

64 |Airlines/operators should ensure that their training/standardization programs direct the flightcrews to 4.0
regularly cross check all instrumentation.

Addressed by the CFIT Education and Training Aid (on the WWW)and Handbook Bulletin 99-08.

131 |Airlines/operators should ensure that their training/standardization program emphasizes the importance of |4.0
the team concept, cross cultural issues, evaluation of options and the obligation of the FO to effectively
communicate any concerns (CRM) (see 237)

Covered by Output #1 of the Detailed Implementation Plan.

20 |Airlines/operators should ensure that command oversight training for captains is provided during the 3.9
upgrade process and in recurrent training and first officer responsibility for monitoring are reviewed during
recurrent training.

Covered by CRM training and Advisory Circular 120-51.

147 |Airlines/operators should require training/standardization programs which teach situation awareness. (the (3.7
knowledge and understanding of the relevant elements of the pilot surroundings, including aircraft systems,
and the pilots intentions)

Covered by CRM training and Advisory Circular 120-51, and SOP AC 120-71.

322 |Airlines/operators should develop and implement a ground school and simulator training program similar |3.7
to the Advanced Aircraft Maneuvering Program.

Addressed by Output #1 of the Detailed Implementation Plan and FSAT95-10, Selected Event Training. Also to be
addressed by NPRM package in Summer 2001.

316 |Regulators should require airline/operators to train flightcrews to recognize and counteract acute and 35
chronic fatigue. (see 31, 130, 203, 257,315)

FAA requires to train in CRM and this is one of the elements.

314 |Airlines/operators should develop simulator training scenarios that require flightcrews to learn multi-tasking|3.3
abilities and appropriate prioritization abilities in concert with CRM skills (see Red Flag LOFT scenarios).

Covered in AC 120-51 and AQP rule.
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96 |Airlines/operators should ensure that their training/standardization programs emphasize the importance of |3.1
adequate approach preparation and contingency review prior to commencing an approach.
Covered by Output #1 and Advisory Circulars AC 120-71 and AC 120-51.

136 |Airlines/operators should ensure that their training/standardization programs emphasize the importance of (2.8
the sterile cockpit environment
Covered by AC 120-71, Sterile Cockpit Rule.

162 |Airline/operators should include in their training programs the awareness of potential safety risks due to the|2.7
complacency when operating at a very familiar airport (e.g. home base).

Covered by Advisory Circulars AC 120-71 and AC 120-51.

325 |Airline/operators should emphasize during initial and recurrent training the importance of maintaining 2.7
systems status awareness during non-normal events and hazardous approaches (goal to avoid tunnel
vision/narrowed attention)

Covered by Output #1 of the Detailed Implementation Plan.

133 |Airlines/operators training of Captains and Chief Pilots should include Management practices that promote (2.6
team building and effective human relations (leadership training beyond current CRM programs). (see 308)
Covered by Advisory Circular AC 120-51.

17 |Airlines/operators should ensure that their training/standardization programs emphasize the importance of |2.6
all flight-related briefings. (see 342)

Covered by Output #1, Advisory Circulars AC 120-71 and AC 120-51, and the CFIT Training Aid.

144 |Airlines/operators and regulators should ensure that their training/standardization programs clarify the 24
differences between vertical and slant range visibility
Addressed by Advisory Circulars AC 120-28 and AC 120-29.

312 |Airline/operators should ensure flightcrews are trained in operations involving low light and poor visibility, on|2.4
wet or otherwise contaminated runways, and with the presence of optical or physiological illusions before
they are assigned line duties. (re
Covered by existing Regulations. SMGS training required.

15 |Airlines/operators should ensure that their training/standardization programs instruct when to disengage  |2.3
automated systems and fly manually. (see 246)

Covered by Advisory Circular AC 120-71.

113 |Airlines/operators should ensure that their training/standardization programs emphasize the importance of |2.0
adequate preflight planning.

Covered by Output #1 and Advisory Circulars AC 120-71 and AC 120-51.

105 [Airlines/operators should train flightcrews on how flight delays upon departure or enroute (weather, 19
maintenance, ATC, etc.) can affect their subsequent decision making relative to the safe conduct of the
flight.

Covered by Output #1, Advisory Circulars AC 120-71 and AC 120-51, and the CFIT Training Aid.
154 |Airlines/operators should improve/increase training to increase awareness of icing effects on airplane type |1.5

including dynamic simulator training.

No action by this JSIT. Being addressed by In-flight Icing Working Group. Ground training required.
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47 |Airlines/operators should ensure that their training/standardization programs direct the flightcrews to use all|1.1
available resources (charts, ATC, inter/intra crew) to establish aircraft position. (see 75)

Covered by Output #1, Advisory Circulars AC 120-71 and AC 120-51, and the CFIT Training Aid.

88 |Airlines/operators should train and monitor flightcrew compliance with established communication 11
phraseology guidelines. (see 240)

No action by this JSIT.

141 |Airlines/operators and regulators should require training/standardization programs include training 0.9
regarding physiological effects on aircrew performance, (e.g. low blood sugar).
No action by this JSIT.

75 |Airlines/operators should ensure that their training/standardization programs direct that flightcrews use all |0.6
available tools to establish aircraft position. (see 45)

Covered by Output #1, Advisory Circulars AC 120-71 and AC 120-51, and the CFIT Training Aid.

Flight Deck Equipment Upgrade/Installation to Improve
Altitude Awareness and Checklist Completion

Combination of high effectiveness and high feasibility (and the resultant high values of ExF) for two of these
interventions resulted in arecommendation that this project be implemented.

305 [Regulators should require airlines/operators to outfit aircraft with electronic checklists. If unable to install |7.0
electronic checklists, use mechanical checklists or, at a minimum, develop a process to reinforce challenge
and response checklists.

Covered by Output #1, #2, and #4 of the Detailed Implementation Plan.

211 |Airlines/operators should retrofit equipment to provide automatic altitude callouts on final approach. If 5.1
unable, other altitude alerting or reminder systems (such as altimeter bugs) should be installed.

Covered by Output #5 of the Detailed Implementation Plan in conjunction with the required installation of TAWS.

14 |Install aural warning devices on aircraft to alert flightcrew of arrival at MDA/DH. 4.7
Covered by Output #3 and #5 of the Detailed Implementation Plan.

306 |Regulators should require manufacturers to equip all new aircraft with electronic checklists. 4.3
Covered by Output #1 of the Detailed Implementation Plan.

343 |Airlines/operators should install radio altimeters in all aircraft and develop procedures for their use on 37
approach as recommended by FSF ALAR.

No action by this JSIT. Covered by TAWS Rule.

352 |Airlines/operators should equip aircraft with autopilots to reduce crew workload during critical phases of 0.7
flight.

No action by this JSIT.
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FOQA

FOQA Project implemented by CFIT JSIT.

54 |Airlines/operators should implement Flight Operations Quality Assurance (FOQA) programs. (not rated) H#HiH

FOQA NPRM was issued June 30, 2000. Comment period ended October 3, 2000.

55 |Airlines/operators should implement a Flight Operations Quality Assurance (FOQA) program to identify Hi
flightcrew failure to respond to GPWS warnings. (not rated)

No formal action. Data could be recorded as one parameter of FOQA.

56 |Airlines/operators should implement Flight Operations Quality Assurance (FOQA) programs to identify #it#
systemic procedural deviations and unsafe trends. (see 54, 55)

NASA to undertake studies to develop analysis tools and methods to apply to FOQA information.

57 |Airlines/operators, regulators, and manufacturers should implement a program designed for sharing of #it#
safety related information within the aviation community. (not rated)

ATA to draft guidance material regarding voluntary sharing of trend information within 24 months of passage of
protective legislation.

128 |Airlines/operators and regulators should implement a no blame safety reporting and data sharing system |###
with appropriate protections from litigation and prosecution concerns.

FOQA Rule.

348 |Airlines/operators should utilize a self-audit process (such as FSF ICARUS recommendation), operational |###
risk management programs and accident cost analysis to proactively identify and mitigate safety concerns.
(see 318)

Auditing of code-sharing partners contributes to implementation. DOS can and should promote AC120.59 through
the Safety Culture Detailed Implementation Plan.

129 (Regulators should establish criteria to ensure operators overall quality assurance and compliance 34
procedures are effective rather than reliance on spot checks of individual components

Some efforts are underway such as ATOS, ACAP, and CSEP.

202 |Airlines/operators should develop a quality assurance program to ensure compliance with regulations.(see |2.4
145, 146, 201)

No action by this JSIT.

Ground Equipment

ExF values for the intervention in this project was in the bottom one-half of the total list. The intervention was
characterized by a low feasibility rating.

150 [Regulators or other governing authorities should establish policies that ensure that surrounding lights are |2.8
distinguishable from airport lighting in order to avoid confusion (safety process, policy).

No action by this JSIT.
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Health & Usage Monitoring Systems (HUMS)

All of the interventions in this project have been submitted to CAST as Research and Development
recommendations.

45

Manufacturers should ensure that all impending equipment failures or inappropriate settings that may affect
the safe operation of the flight are properly annunciated to the flightcrew by use of dual source sensing.
(see 103, 138)

8.2

Research recommendation.

158

Develop technology to provide real time assistance to flightcrews with onboard system failures and
diagnostics (e.g. data link transmittal to ground support) (see 103)

51

Research recommendation.

243

To prevent alerting overload, flight deck designs should consider smart alerting systems such as those with
prioritization schemes or cancelable nuisance alerts.

51

Research recommendation.

103

Manufacturers should develop and implement system failure annunciation capabilities to alert flightcrews of]
pending failures (e.g. HUMS). (see 45, 138)

3.3

Research recommendation.

Maintenance Procedures

Combination of high effectiveness and high feasibility (and the resultant high values of ExF) for two of these

interventions resulted in arecommendation that this project be implemented.

27

Airlines/operators should implement maintenance procedures to ensure proper functioning of the CVR at
all times. (Note: this intervention was recorded as a potential intervention of future accidents, it would not
have prevented the subject accidents.)

Hi#

No action by this JSIT.

232

Airlines/operators should ensure all nose gear struts are serviced for cold weather operation are in
accordance with OEM recommendations.

51

Covered by Output #1land #4 of the Detailed Implementation Plan.

145

Airlines/operators and regulators should establish appropriate operational restrictions when equipment is
inoperative (MEL)

51

Covered by Output #3 and #4 of the Detailed Implementation Plan.

213

Airlines/operators and regulators should provide additional inspectors/inspection of sub-contract activity.
(see 201, 202)

35

Covered by Output #2 and #4 of the Detailed Implementation Plan.

146

Regulators should establish/enforce reasonable limitations on dispatch with safety related equipment inop.
(MEL)

2.6

Covered by Output #3 and #4 of the Detailed Implementation Plan.

233

Regulators should require operators incorporate OEM strut servicing recommendations in mandatory
maintenance procedure and surveill compliance.

23

Covered by Output #1land #4 of the Detailed Implementation Plan.

353

Airlines/operators should establish and enforce a clear MEL policy to aid flightcrews in making
maintenance related decisions.

0.8
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Covered by Output #3 and #4 of the Detailed Implementation Plan.

MSAW

MSAW Project implemented by the CFIT JSIT.

72 |Air Traffic service providers should install MSAW-like capabilities world-wide with emphasis on high-risk 3.8
airports.
ICAO. Where there are FAA installations, flight checks have been completed.
Others

204 [Research should be conducted to better understand the underlying reasons/causes for procedural HHH
noncompliance.
Research recommendation.

208 [Research should be conducted to understand the phenomenon of flightcrew overload. (e.g. why do #it#
flightcrews ignore GPWS warnings)
Research recommendation.

244 [To prevent plan continuation errors (e.g. press-on-itis), research should be conducted to develop directive |###
information systems for go-around situations.
Research recommendation.

318 [Flight Safety Foundation should develop a cost analysis tool to educate CEQO's about the high economic and|###
psychological costs of accidents and serious incidents. (not rated)
Research recommendation.

337 |Airlines/operators should establish a process (which includes an interdisciplinary team) to document and  |###
investigate high risk behavior and poor judgement as evidenced by on-the-job performance. (see 151, 152,
335)
Research recommendation.

356 [Research should be done to develop an effective tactical decision making model for flightcrews in time Hi
critical situations.
Research recommendation.
Precision Approach Implementation
PAI Project implemented by the CFIT JSIT.

77 |Eliminate non-precision approaches where possible. (see 59) 9.1
Instead of eliminating NPA, the CFIT JSIT PAI project will implement precision-like approaches for all runways.

59 [Implement precision approach capability (glideslope guidance) for all runways without established 8.4

precision approach procedures (e.g. ILS, DGPS, etc.). (see 77)

Part of Precision-Like Approach Implementation, "21st Century Instrument Approaches," implemented by the

CFIT JSIT.
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115 |Airlines/operators should ensure that their training/standardization programs emphasize the dangers of 4.5
rushed approaches. (see 13, 157)
This intervention is part of the CFIT JSIT Project that was implemented for Standard Operating Procedures.

355 [Non-precision approaches should be conducted as constant angle, stabilized approaches. (see 59) |1.0
Part of Precision-Like Approach Implementation, "21st Century Instrument Approaches," implemented by the
CFIT JSIT. Operators are already developing CARD (Constant Angle/Rate/Descent) approaches.
Precision Approach Usage
This intervention was implemented by the CFIT JSIT as part of the SOP Detailed Implementation Plan.

125 |Airlines/operators should encourage flightcrews to use precision approaches (glideslope guidance) when |6.0
available and appropriate.
Addressed by SOP AC 120-71. Already adopted by most operators.
Pilot/ATC Communication Enhancement
The highest ranked intervention is included in another FAA program. Some of the other interventions, while
having low effectiveness and low ExF values, were included in the ATC CFIT Training project because of their
similarities and ease of incorporation in the project.

93 |Air Traffic service should provide real time (most current) radio communication of critical airport and weather|6.0
information.
AWOPS program - ATB (reminder to communicate prior to approach clearance)

21 |Establish/enhance quality assurance checks/training to ensure that timely and accurate communication 0.3
between controllers and flightcrews is occurring.
ATB was issued 12/99.

42 |Airlines/operators and air traffic service providers should implement a monitoring program to ensure the 0.1
consistent use of the ICAO phraseology.
Harmonization activities underway.

240 [To reduce the possibility of error, confusion and workload increase related to ATC clearances, regulators 0.0
should require and operators ensure that flightcrews utilize proper phraseology and readbacks. (see 88)
ATB was issued 12/99.

296 |To mitigate confusion regarding ATC clearances, operators should develop procedures to ensure 0.0
flightcrews query ATC whenever uncertainty exists.
Covered by FAR 7110.65.
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ALAR Policies (Safety Culture)

303

Regulators should implement the NTSB recommendations to increase DFDR parameters. (not rated)

HH#H

Covered by Final Rule for increased parameters. Rulemaking addresses highest priority parameters.

143

Airlines/operators should and regulatory agencies must encourage a culture that enhances safety in their
daily operations (safety culture) (see 22, 63, 348)

6.7

Covered by Output #1, #2, and #3 of the Detailed Implementation Plan.

225

Airlines/operators and regulators should ensure necessary manuals (operational & maintenance) are
complete, accurate, available and appropriately used.

6.0

Covered by Output #3 of the Detailed Implementation Plan.

238

To preclude conducting flight training during operational flights, when a need for training is identified,
operators should conduct training in accordance with their approved training program.

6.0

Precluded by FAR 121.432. HBAT being prepared to clarify.

132

Airlines/operators and regulators should ensure that disciplinary and prosecution policies don't adversely
affect or countermand safety gains of good CRM practices. (see 308)

4.5

Covered by Output #1 of the Detailed Implementation Plan.

151

Regulators should establish policies that require additional monitoring of flightcrew members that have
repeatedly failed check rides. (see 152, 335, 337)

4.5

Covered by existing rules and policy and will be further addressed in updated Part 121 N&O.

255

To prevent catastrophic failures, the manufacturers should issue immediate telegraphic information to all
operators, and regulators should require an immediate mandatory action (AD), following the initial failure
report of any critical component malfunct.

4.2

Output #1, Aircraft Design incorporates this and flight critical components. HBAT 99-07

130

Regulators should account for realistic rest scenarios when developing and implementing crew rest
requirements during travel segments (see 31, 203, 257, 315, 316)

3.9

Stricter interpretation of existing rule. Revision of existing rule, 121.xxx.

89

Airlines/operators and regulators should ensure that the frequency and effectiveness of proficiency checks
for non-precision approaches are adequate.

3.7

Non-Precision Approaches are being eliminated through PAI Detailed Implementation Plan.

112

Airlines/operators and regulators should ensure that the frequency and effectiveness of proficiency checks
for simulated instrument failures (partial panel) are adequate.

35

Addressed by the CFIT Education and Training Aid (on the WWW)and Handbook Bulletin 99-08.

223

Regulators should ensure POls are properly qualified and trained to approve appropriate company
operational procedures.

35

OTNA-Operational Tng. Needs & Assistance. 4040.9d rewrite. Funding and Staffing an additional issue. Nat'l

Inspector Resource Program.

345

Ensure regulators have adequate funding, training and processes to accomplish their oversight
responsibilities. (see 201)

3.3

No action by this JSIT.

111




Appendix | —Activities Againg Interventions

214 |[Regulators should enforce timely incorporation of appropriate manufacturers recommendations. (see 98, |2.6
201)
FAR 121, Subparts N&O addresses this. Also covered by Safety Culture Output #3.

219 [Regulators should ensure company training program is in accordance with approved training program.(see|2.6
110, 201)
Already required by existing rules.

231 [Regulators should require and airlines/operators should promptly close out all regulatory safety audit 2.6
findings.
ACAP-Air Carrier Audit Program, AFS-40, ATOS-Air Transportation Oversight System, enhance this. Existing
regulations and policy promote this.

321 |Regulators and Military agencies should ensure procedures are in place to share information pertaining to |2.4
operations at joint use airports. (Special Use Airports)
No action by this JSIT.

315 [Regulators should update flight time/duty time regulations to counteract present commercial aviation 2.2
environmental stressors. (e.g. crew rest requirements) (see 31, 130, 203, 257, 316)
Stricter interpretation of existing rule. Revision of existing rule, 121.xxx.

310 |Regulators should not allow noise abatement procedures that reduce the level of safety that existed prior to |2.2
their implementation.
No action by this JSIT.

339 [Regulators should require captains and first officers each have identical approach charts for reference. 22
No action by this JSIT. Electronic Flight Book under development.

201 [Regulators should develop adequate oversight as appropriate to ensure compliance with regulations.(see |2.1
145, 146, 202, 345)
No action by this JSIT. QA program an additional benefit.

152 |Airlines/operators and regulators should raise standards (e.g. crew pairing, approach minimums, etc.) for |2.0
flightcrew members that meet minimum qualifications but have demonstrated specific weaknesses. (see
151, 335, 337)
No action by this JSIT.

218 |Airlines/operators should properly surveill contractor training programs for adequacy of training.( see 110, |1.8
202)
HBAT 99-01. Tng. Center. Program. Mgr. (TCPM) in Part 142 operations aids in this.

340 |Airlines/operators should implement procedures to ensure flightcrews are aware of appropriate 15
Airworthiness Directives, Certification and flight testing standards. (see 76, 46)
Covered by Safety Culture, Output #3, AC-120-71, Existing Regulations.

37 |Regulators should discontinue on-time arrival tracking for airlines. 14
No Action.

311 |Airlines/operators should ensure their "reward system" does not penalize flightcrews for executing missed |1.3
approaches. (see 217)
Covered by AC-120-71.

317 |Regulators should ensure one level of safety exists for all commercial transport operations (whether 1.3

passenger or freighter operations).

No actions by this JSIT. ARFF NPRM issued. TCAS in rulemaking process.
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22

Airlines/operators should encourage a culture that emphasizes safe arrivals over timely arrivals. (see 63,
143)

11

Addressed by Output #2 of Safety Culture Detailed Implementation Plan and AC-120-71.

334

Regulators should require airports to comply with International standards for airport construction.

10

No action by this JSIT

48

Airlines/operators and regulators should strictly enforce flight/duty time limitations.

0.9

Stricter interpretation of existing rule. Revision of existing rule, 121.xxx.

217

Airlines/operators should ensure their "reward system" is not related to the completion of a route segment.
(see 311)

0.8

Covered by AC-120-71.

347

Parent airlines/operators should adopt a program to ensure the same level of safety in regional partners
including, but not limited, to recruitment, training, operations and maintenance.

0.5

No action by this JSIT.

354

Organizations responsible for developing approach/arrival/departure procedures should not report to the
organization responsible for Air Traffic service (e.g. In the FAA AVN-100 not reporting to AAT)

0.5

No action by this JSIT.

63

Airlines/operators should implement a culture which encourages flightcrew voluntary removal from flight
status due to illness and/or emotional distress (including the use of a self assessment tool). (see 70)

0.3

Covered by CRM Advisory Circular AC-120-51.

222

Regulators should require PMI's to have expertise in the assigned carrier’s equipment.

0.3

OTNA-Operational Tng. Needs & Assistance. 4040.9d rewrite. Funding and Staffing an additional issue. Nat'l

Inspector Resource Program.

220

Regulators should ensure that all POls are current and qualified in one model of the companies equipment.

0.2

OTNA-Operational Tng. Needs & Assistance. 4040.9d rewrite. Funding and Staffing an additional issue. Nat'l

Inspector Resource Program.

242

To prevent excessive fatigue, airlines/operators should consider circadian rhythm in crew scheduling to
compensate for the effects of rhythm interruptions.

0.2

No action by this JSIT. Airline, NASA research activities underway.

247

To ensure timely dissemination of navaid anomalies, airlines/operators and ATC should re-emphasize the
requirement that flightcrews report and ATC disseminate any navigation anomalies.

0.0

No action by this JSIT

257

To eliminate loop holes in crew rest requirements and to ensure adequate crew rest, regulators should
clarify crew rest regulations. (see 31, 130, 203, 315, 316)

0.0

Stricter interpretation of existing rule. Revision of existing rule, 121.xxx.

258

To facilitate the FAA awareness of safety related problems; there should be improved dissemination of the
FAA hotline numbers.

0.0

No action by this JSIT. FAA Website contains this information.

346

Airlines/operators should ensure better educated regulators by providing intern programs.

0.0

No action by this JSIT.
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Standard Operating Procedures for ALAR

297 [To prevent CFIT, operators should develop procedures to ensure that flightcrews do not descend when #it#
confusion exists concerning aircraft position.

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

134 |Airlines/operators and regulators should ensure check list designs prioritize critical items as recommended|14.2
by NASA study, and that items are arranged in a manner to enhance checklist implementation

Covered by Output #2 and #4 of the Detailed Implementation Plan for Flight Deck Equipment Upgrade/Installation
to Improve Altitude Awareness and Checklist Completion.

142 |Airlines/operators should establish policies, parameters, and training to recognize unstabilized approaches|10.0
and other factors and implement a go-around gate system. (see FSF - "defined gates" p. 193) (see 116,
123)

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

24 |Airlines/operators should implement procedures to ensure appropriate crew pairing. (reference FSF 8.8
corporate crew scheduling and fatigue evaluation.)

FAA FAR 121.434 and 438

224 |Airlines/operators should ensure that all airline operations include compliance with all/seasonal guidance |8.4
from the OEM.

Covered by Output #3 of the Detailed Implementation Plan for Policies for ALAR (Safety Culture).

329 |Airlines/operators should incorporate in initial and recurrent training ways to recognize multiple cues that 7.5
will require go-around. Including CFIT training aid 2.1.9, FSF definition of stabilized approach, risk
assessment tool, and windshear training aid

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

80 |Airlines/operators should ensure, and regulators should check, that operators who create their own AOM's |6.5
include all procedures prescribed by original equipment manufacturers Airplane Flight Manual (AFM).

Covered by Output #4 of the Safety Culture Detailed Implementation Plan.

156 [Require that autothrottles be used with all autopilot coupled approaches. 6.1

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

110 [Airlines/operators and regulators should ensure that their training/standardization and monitoring programs|6.0
emphasize the importance of adherence to standard operating procedures and identify the rationale behind
those procedures. (see 99)

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

123 |Airlines/operators should implement a true no-fault go around policy (learning vs. blame). 5.6

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

135 [Airlines/operators and regulators should ensure checklist design and implementation of procedures to 5.6
promote effective crew coordination and distribution of PF and PNF tasks. (see 82)

Covered by CFIT SOP Detailed Implementation Plan and AC 120-71.
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319 |Regulators should require a Special Qualification Airport Briefing guide be incorporated with approach 51
charts. (Subject matter must include aircraft specific local operational procedures)

Covered by rewrite of FAR 121.145 and will be further addressed in updated Part 121 N&O. Also addressed in AC
120-71.

207 |Airlines/operators should develop procedures to specify how transfer of control is formally accomplished. |5.1

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

342 |Airlines/operators should establish an SOP to ensure that flightcrews should not begin the approach until |5.1
adequate briefing is completed for the expected runway. (see 17)

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

30 |Airlines/operators should adopt the "delegated" approach to standard operating procedures. (e.g. 4.8
monitored approach procedures)

Covered by FAA Order 8410 which recommends monitored approach.

61 |Airlines/operators (and manufacturers in the airplane flight manual) should implement procedures that call |4.8
for an immediate execution of the escape maneuver following a GPWS warning unless there is visual
confirmation of terrain.

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

246 |To reduce pilot overload, airlines/operators policies should stress using the appropriate level of 48
automation.

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

309 |Airlines/operators should require flightcrews to fly precision instrument approach procedures during 4.3
periods of reduced visibility and night operations. (see 59, 355)

No action by this JSIT. Covered by Standard All-Weather Handling Procedures.

99 [Airlines/operators should ensure that clear, concise, accurate, appropriate standard operating procedures |3.7
are published and enforced. (see 110)

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

79 |Airlines/operators should implement a reliable process to communicate information to the flightcrew that |3.4
may affect flight or aircraft operations.

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

82 |Airlines/operators should clearly define, train and check the specific PF/PNF duties. (see 135) 3.1

Covered by CFIT SOP Detailed Implementation Plan and AC 120-71.

19 |Airlines/operators should implement a procedure to climb to a minimum safe altitude when position 29
uncertainty exists by at least one crew member. Flightcrew must advise ATC of intentions.

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

161 |Airlines/operators should implement procedures that call for an immediate recovery maneuver followinga |2.1
flight control warning (e.g. stall warning) (see 61)

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

113 |Airlines/operators should ensure that their training/standardization programs emphasize the importance of |2.0
adequate preflight planning.

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.
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95 |Airlines/operators should establish procedures for flightcrews to review/cross check instructions, 11
clearances, etc. to ensure consistency with expected procedures or practices.

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

236 |Airlines/operators should develop/publish appropriate procedures for radio communications restoration. 0.0

Covered by CFIT SOP Detailed Implementation Plan (template) and AC 120-71.

Synthetic Vision

While the effectiveness rating for this intervention was among the highest for all interventions, the feasibility of
implementation, particularly in time to effect the safety goal, was determined to be low. Because of the potentially
high safety leverages, these interventions are highly recommended as research efforts, and aresearch DIP has
been presented to and approved by CAST.

85 [The aviation industry should develop and implement synthetic vision capability (e.g. Precision Approach 11.7
Terrain Information (PATI)).

Being addressed by NASA Aviation Safety Program in the Synthetic Vision Project and companies in private
industry. Recommended by the CFIT JSIT for continued research.

295 [To enhance flightcrew performance in low visibility operations, the aviation industry should continue to 5.9
develop and implement HUD capability. (see 149)

Being addressed by NASA Aviation Safety Program in the Synthetic Vision Project and companies in private
industry. Recommended by the CFIT JSIT for continued research.

149 [Manufacturers should install a HUD as standard equipment. (see 85) 54

Terrain Awareness and Warning System (TAWS)

TAWS Project implemented by CFIT JSIT.

35 [Manufacturers should install TAWS (EGPWS) in all new aircraft, airlines/operators should retrofit TAWS into |10.8
the existing fleet and international regulators should require the installation of TAWS.

Final rule was published March 27, 2000. 5 years after signing of the final rule all US carriers must
meet TAWS requirements.

60 [Avionics manufacturers should improve GPWS capability to reduce GPWS nuisance warnings. (See 243) |3.5

TAWS TSO published. Should reduce or eliminate the false warning problem experienced in the past with older
GPWS equipment. As TAWS rule is introduced, the GPWS Mark I-IV will be removed from service.
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