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On Septenber 22, 2000, the Federal Aviation Adnministration (FAA)'Ss

Fl i ght Standards Service concluded reviews of 9 of the nation's 10 | argest
airlines. The FAA notes that these reviews were unprecedented and went
beyond standard regul atory audits to exanmine the air carriers' overal
managenent oversi ght systens. The reviews covered the follow ng four broad
managenent prograns, which are intended to identify and resol ve regul atory
conpl i ance and safety concerns in daily air carrier operations:

(1) Continuing Analysis and Surveillance System (2) Reliability Program
(3) Internal Evaluation Program and (4) Safety Program The FAA' s objective
in conducting these reviews was to establish the effectiveness of these

i nternal prograns.

As a result of these reviews, the FAA identified best practices in the

i ndustry and opportunities for program enhancenents and inprovenents. The
areas described in this report that need further action are being addressed
already by the air carriers and their Certificate Managenent Teans, and in
nost cases corrective action has been conpleted. The FAA further notes that
many of the air carriers already have begun making significant inprovenents
in their safety managenent prograns based on the results of this review

The FAA identified the best practices in the industry in each program and
devel oped four nodel programs. It is the intent of the FAA to nmeke the
features of the finest prograns available to all air carriers through

FAA advi sory material developed in collaboration with the air carriers.

The Administrator's ngjor initiative, "Safer Skies," enbodies the FAA s

phi | osophy and nission and is designed to bring about a fivefold reduction in
fatal accidents. These reviews conplenent the Safer Skies initiative and the
Adm nistrator's overall strategic plan to steadily inprove aviation safety
and deliver the benefits to the Anerican public.

Si ncerely,

L. Nichol as Lacey
Director, Flight Standards Service
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EXECUTIVE SUMMARY

The Federd Aviation Adminigtration (FAA) conducted a Nationd Program Review of

9 of the 10 largest Title 14, Code of Federal Regulations (14 CFR) part 121 air carriers from
July 17, 2000, through September 22, 2000. In addition to conducting a standard regulatory
ingpection, the review teams took an unprecedented look at the ar carriers’ overadl management
oversght systems and focused on individud ar carrier initiatives and innovetions. Specificdly,
the FAA evduated the effectiveness of the following four ar carrier safety management
programs. Continuing Analysis and Surveillance Sysem (CASS), Rdliahility Program,

Interna Evauation Program (IEP), and Safety Program. CASS isthe only one of these

four programs required by FAA regulations.

The reviews were conducted by three teamsin three rounds. To ensure standardized results, the
review teams were kept primarily intact from onereview to the next. The review teams used

job aids designed specificdly for thisreview. To complete the job aids, the review teams
conducted in-depth reviews of each air carrier’ s documents, interviewed numerous personnel,
and reviewed relevant records.

Asareault of the daily out- briefings, most of the air carriers had corrective action plansin place
for any deficiencies noted before the review teams departed. The FAA notes that, at the
conclusion of thisreview, the ar carriers and their Certificate Management Teams (CMTS)

were informed of the findings, and have developed action plans that are being implemented.
Furthermore, the FAA found that the four safety management programs and their FAA guidance
materid require continual improvements. Asareault, the FAA isreviewing its current advisory
materid for the CASS and Rdiability Programs, and will make revisons as necessary. The FAA
encourages agreater sharing of safety-related data among the air carriersin an effort to identify
new areas in which the air carriers can focus their efforts.

The FAA found that, overal, the four safety management programs are effective; taken together,
these programs for al nine air carriers generate thousands of operationad improvements each
year. The agency found that when the airlines have programs with written procedures in place,
they usudly follow them. However, the FAA did find that the airlines could do a better job of
documenting procedures for many of their programs. Currently, many airlines depend on
informal procedures based on corporate knowledge. The review showed that trend and root
cause anaysis, as well asthe analyss performed before taking corrective action, could be more
consgent. Specificaly, the frequency of CASS audits should be increased, and airlines could do
a better job of meeting their scheduled audit due dates. The airlines’ Rdliagbility Programs
indicate a greater fragmentation in policy and procedure than any of the other programs. These
programs could aso be sgnificantly improved with better satisticd methodologies and an
increased sharing of data between manufacturers and operators. The FAA would like to see the
arlines incorporate operations and maintenance into one IEP and run Safety Programs that cover
both operations and maintenance, with operations information being fed back into maintenance.
The FAA identified arline-pecific issues that either were corrected immediately or are being
addressed through corrective action plans approved by the agency.




The FAA encouragesthe air carriersto raise the levd of safety in the industry without additiond
regulations. Therefore, this report includes four modd programs the FAA devel oped based on
the job aids and the results of the review. Each of the model programs depicts one way, but not
the only way, for anair carrier to set up its program. The FAA notes that the model programs
are intended as a starting point for a collaborative FAA/industry effort to develop and implement
changes to these programs.

Vii



|. INTRODUCTION

BACKGROUND

On January 31, 2000, Alaska Airlines, Inc. (Alaska), flight 261, a Boeing MD—-83

(regigration No. N963AS), was on aregularly scheduled international passenger flight from
Puerto Vdlarta, Mexico, to San Francisco, Cdifornia, when it crashed into the Pacific Ocean
near Point Mugu, Cdifornia. The Federd Aviaion Adminigration (FAA) conducted a specid
ingpection of Alaska s Maintenance Program following the crash that revedled wesknessesin
Alaska sair carier safety management programs. Specificdly, the ingpection reveded that the
authority and responsbility of Alaska s personnd were not well defined; that Alaska's
maintenance personnel were not following the procedures in the company manuds, that items
were being deferred without using the gpproved minimum eguipment list (MEL )/configuration
deviation list (CDL); that adequate controls were not in place to ensure items were being tested
to proper standards; and that Alaska s quality control and quality assurance programs were
ineffective. At the conclusion of the ingpection, the FAA required Alaskato develop an

action plan. Asaresult, Alaska submitted an Airworthiness and Operations Action Plan that
identified actions to address the FAA’s concerns. Alaska aso implemented interim and
long-term measures to ensure that its Maintenance Program meets or exceeds dll

FAA regulations and that al arplanes released from heavy maintenance checks are safe and
airworthy with al maintenance properly documented. The FAA accepted Alaska s action plan.

PURPOSE

The FAA questioned how these systemic problems in Alaska s Maintenance Program could go
undetected by the FAA and its surveillance program. Therefore, the FAA launched the National
Program Review to evduate the ar carrier safety management programs at the other nine mgjor
Title 14, Code of Federal Regulations (14 CFR) part 121 air carriers. The review was designed
to verify that smilar problems do not exist at other air carriers and to evauate the overal
effectiveness of their safety management programs. According to L. Nicholas Lacey, Director of
the FAA’s Flight Standards Service, the FAA thought “it would be prudent to go back and
evauate how the other mgjor airlines are doing in these same areas.” Mr. Lacey added thet the
review “isnot going to be a measure of the sate of theindustry” but rather will provide the FAA
with a sense of whether rulemaking needs to be undertaken or the survelllance program needs to
be adjusted.

Thesereviews are in line with “ Safer Skies” amgjor FAA safety initiative designed to bring
about afivefold reduction in fatdl accidents. Under the Safer Skiesiinitiative, the FAA will
concentrate its resources on the most prevaent causes of aircraft accidents and use specia teams
of technical experts to recommend safety advances.




|l. SCOPE OF THE REVIEW

The FAA'’s certification and survelllance oversght system uses safety principles and systematic
processes to ensure thet air carriers are in compliance with 14 CFR and have safety built into
their operating systems. This system provides the FAA with a process for conducting
survellance, identifying and dealing with risks, and providing data and andysis to guide the
oversght of eech air carrier. This certification and survelllance oversght sysem currently is
being applied to the following 10 part 121 air carriers:

AlaskaAirlines, Inc. (Alaska)

American Airlines, Inc. (American)
AmericaWest Airlines, Inc. (America West)
Continental Airlines, Inc. (Continenta)
DdtaAir Lines, Inc. (Delta)

Northwest Airlines, Inc. (Northwest)
Southwest Airlines Company (Southwest)
Trans World Airlines, Inc. (TWA)

United Airlines, Inc. (United)

US Airways, Inc. (US Airways)

AIRLINES
Thisinitia review was performed on dl of the above arlines except Alaska.

AREAS
The FAA choseto evaduate the following four safety management programs during this review:
Continuing Analysis and Surveillance System (CASS),
Rdiability Program,
Internal Evauation Program (IEP), and
Safety Program.

Although each program has a different focus, they dl use a smilar methodology to enable

ar cariersto identify and resolve issues proactively before the issues become operationa
problems. The overal effect of the four programs working in concert isto provide a safety net
for continuous improvements and efficiencies in industry sysems.

Continuing Analysis and Surveillance System. Each part 121 air carrier isrequired by

14 CFR § 121.373 to etablish and maintain a system for the continuing analysis and surveillance
of the performance and effectiveness of its ingpection program(s) and the program covering other
maintenance, preventive maintenance, and dterations, and for the correction of any deficiencies
in these programs through a continuous process of data collection, andlys's, and change.




Under CASS, the air carriers are to establish a quality assurance or internal audit function that
provides for a continuous audit of each air carrier’ stotal maintenance system to ensure
compliance with 14 CFR and the operator’ s manuas, and provides timely corrective action for
any deficiencies noted.

Reliability Program. Air carriers are not required by 14 CFR to have a Rdliability Program;
a Rdiability Program is only necessary if an air carrier intends to change its maintenance
intervals. Anair carrier’ s Reliability Program is gpproved through the air carrier’ s operations
specifications, which identify whether the Rdiability Program gpplies to the arframe, engines,
components, or entire aircraft. Once an air carrier’ s Rdiability Program is on its operations
specifications, it becomes a regulatory requirement. With an approved Reliability Program,
an air carrier can adjust its maintenance, ingpection, or overhaul intervals without receiving prior
FAA approva. Typica Rdiahility Programs use the following sysems. (1) data collection,

(2) dataandysis, (3) corrective action, (4) performance standards, (5) data display and report,
(6) maintenance interva adjustment and process change, and (7) program revision

Internal Evaluation Program. Air carriers are not required by 14 CFR to have IEPs; however,
the FAA encourages ar carriers to develop IEPs to assist them in the continual monitoring and
evauation of their practices and procedures to improve system effectiveness. AnlEPisan
independent, continua process that uses audits to identify any deficienciesin an air carrier’s
programs and systems, develop corrective action plans, and perform follow-up evauations.

An |EP benefits both the air carrier and the flying public.

Safety Program. Section 119.65 of 14 CFR requires dl part 121 air carriersto have a
Director of Safety who is responsible for kegping the highest management fully informed about
the safety Status of the entire operation. However, air carriers are not required by 14 CFR to
have Safety Programs. The FAA has advisory material on Safety Programs and encourages
ar cariersto develop Safety Programs, which will benefit both the ar carrier and the flying
public. Eachair carrier’s Safety Department should address the broad range of risksinvolved in
commercid aviation and include, but not be limited to, operations, maintenance, and ground
safety. The primary objectives of a Safety Program are to motivate safe actions through the
establishment of adynamic corporate safety culture; to identify safety hazards; to work with
other company departments to develop and implement safety interventions; to monitor
intervention strategies to vaidate their effectiveness; and to communicate the results throughout
thear carier. Hight Standards Handbook Bulletin for Air Transportation (HBAT) 99-19
recommends that an air carrier’ s Safety Program include the following eements. a safety
incident/accident reporting system; accident/incident investigation; safety audits and inspections;
an |EP; an operationa risk assessment program; open reporting systems, routine monitoring
and trend analysis programs; areview of externa evauation programs, and a safety committee
or committees.




TIME PERIOD

The Nationa Program Review began on July 17, 2000, and was completed in 66 days.
The FAA determined that to sandardize the individua reviews, they would have to be
conducted in three rounds, with three air carriers reviewed during each round.

The reviews were conducted as follows:

Table 1 — Review Schedule

Dates Airlines

America West
July 17, 2000, through July 28, 2000 Continental

United

Ddta
August 22, 2000, through September 1, 2000 Northwest

TWA

American
September 11, 2000, through September 22, 2000 Southwest

US Airways




|ll. PROJECT ORGANIZATION

The FAA used the prototype AFS Certificate Audit Program (ACAP) format, which stresses
amaller teams performing audits of relatively short duration, for the National Program Review.
The prototype ACAP format aso calls for open communication between the audit team, the
ar carier, and the air carrier’ s Certificate Management Office (CMO). The objectiveisto
concentrate on a safety diaogue between the air carrier and the FAA. The overdl god isthe
correction of any discrepancies found during the audit.

TEAMS

Twenty-five individuals were selected to conduct the three rounds of reviews. The 25 team
members have atotd of approximately 522 years of industry and FAA aviation experience,
with an average of 28 years of individual aviation experience, and have worked an average
of 13 yearsfor the FAA.

Each review team included at least two individuas from the Hight Standards System Process
Audit Group (AFS-40), one of whom was the team leader; & least two individuas from the
Certification, Standardization, and Evauation Team (CSET); and at least one Principd
Maintenance Inspector (PMI) from one of the nine air carriers. To ensure standardized results,
esch review team was kept primarily intact from one review to the next, with the exception of

the PMI. A different PMI was used on each review and the PMIs did not review the air carriers
they are assigned. Additiondly, each team member underwent two days of training, including a
comprehensve review of the purpose and structure of the review and the job aids to be

used during the review, before conducting the reviews.

JoB AIDS
General

The review was conducted using job aids designed specificaly for use during the Nationa
Program Review. (Seeappendixes 1, 2, 3, and 4 for the CASS, Reliability Program, IEP, and
Safety Program job ads, respectively, used during the review.) A criteria development group
was convened for 1 week to develop four job aids appropriate to the areas to be reviewed. The
development group consisted of individuas from AFS-40, the Continuous Airworthiness
Maintenance Divison (AFS-300), CSET, and the Hight Standards Safety Andysis Information
Center (FSAIC). The group reviewed al available guidance materids, including the surveillance
tools, gpplicable Advisory Circulars (ACs); FAA Order 8300.10, Airworthiness Inspectors
Handbook; FAA Order 8400.10, Air Transportation Operations Inspectors Handbook;

Hight Standards Handbook Bulletins for Air Trangportation (HBAT) and Airworthiness
(HBAW); training course materias, and industry information. The new job aids were crested
using aress that were consistently mentioned in the guidance materid, and are divided into

four basic areas. attributes, measures, interfaces, and products.




Attributes

The atributes of each job ad are the significant elements that should be covered in each
program, and arelisted in Table 2. (See gppendix 5 for asample.) For each program attribute,
the job aids include a set of “system” questions and corresponding “process’ questions.

(See gppendix 5 for asample)
Table 2 — Program Attributes
CASS Reliability IEP Safety
Defined Program I
Regponsibility Application Responsibility Overall
, Organizationa , Senior Management
Authority Structure Authority Commitment
Egtablishment of
Guidance Data Collection Guidance Safety Action
Group
Egablish Indeoendent Hazard
CASS Program Controls R epr?gbili ty | dentification and
Action Group 0 Risk Management
[ ndependent Performance Top Management Ongoing Hazard
Responsihility Standards Review Reporting Systems
Top Management Data Display . Pogtive
Review and Reporting Continual Process Safety Culture
Schedule Corrective Action Schedule Schedule
Programs
Corrective Action Interval Adjustment Corrective Action Corrective Action
Pans and Process Change Pans Plan
Andyss Program Revison Andyss Regular Evauation
Records Evduatiqnof Records Emergency
Inspection Response Plan
Traning Traning
Resources Resources




Sysem Quedtions. The system questions, answered “yes’ or “no,” are designed to alow

the team to establish whether the air carrier has a documented policy, process, or procedure in
place for each of the attributes. To answer the system questions, the team members review
relevant manuas.

Process Questions. The process questions, answered with arating of 1 to 5 as defined in

Table 3, permit the team to determine whether the air carrier is following its policies, processes,
and procedures, if they exist, and to what extert. The process question numericd rating isa
quditative rating that relates soldly to the observation made in that assessed area during that
review. To answer the process questions, the team members interview the personnel associated
with the programs and review reevant manuds.

Table 3 — Rating with Description

Rating Rating Description
1 Almost never
2 Seldom
3 Occasondly
4 Usudly
5 Almost dways

Measures

The measurement questions are designed to gather specific information on the program for a
period of 6 months or 2 years, depending on the question. (See appendix 5 for asample.)
The measurement questions are answered by the team through interviews, document review,
and data collection.

Interfaces

The interface question permits the team to ligt the different organizations within the air carrier
with which each program interfaces. (See appendix 5 for asample)) To answer the interface
question, the team interviews gppropriate personnd and reviews appropriate documents.

Products

The product questions are designed to target the quality of the air carrier’ s products for the
lagt 2 years. (See appendix 5 for asample.) To answer the product questions, the team
interviews appropriate personnel and reviews appropriate documents.




Validation

The resulting four job aids were vdidated before the reviews began by the nine air carriers
PMIs, by subject matter experts, and by the Eastern Region Technica Branch. The PMIsand
CSET inspectors used the job aids during their 2-day training sesson.  The review concept and
the job ads were a0 tested at an existing part 121 air carrier following the initial 2-day training
sesson. Asareault, the job aids underwent numerous revisions before they were used in the
reviews. Furthermore, AFS—40 appointed job aid managers to ensure the job aids remained
current and were revised as necessary.

Thefour job aids were released to the Air Trangport Association (ATA) before the first review
began. ATA then released the job aids to its member air carriers, which used the job aids to
asess their programs independently before the FAA review began. The FAA notes that while
thisinitid release generated a great ded of pre-review activity, this activity was seen as
beneficid to dl parties and the FAA is corfident the overdl results were not greetly influenced.

At the completion of the nine reviews, the FAA found that the job aids effectively measured
the four air carrier safety management programs.

METHODOLOGY

To accomplish the reviews in the time dlotted, the FAA review teams received and reviewed
each ar carier’s manuas before the review began. After arriving at the air carrier’ s location,
each review team conducted an in-briefing with the air carrier and the air carrier’s

Certificate Management Office (CMO). The review team described the review procedures and
the areas to be examined and assured the air carrier it would immediately inform the air carrier
of any regulatory findings. Thereview team broke into smdler teamsto evduate the

four programs individudly. To complete the job aids, the review team members conducted an
in-depth review of the company’ s documents, interviewed numerous personne involved in

the program, and reviewed relevant records. The review team conducted a daily out-brigfing
withthe air carrier and its CMO to discuss the day’ sfindings. At the completion of the review,
the review team conducted an out-briefing with the air carrier and its CMO to inform them of
the tean’ sfindings




IV. FINDINGS

The FAA found that, essentidly, the air carriers four safety management programs were
effective. The FAA notes that the four programs overlap and offer the air carriers redundancies
that permit them to employ a continuous safety net. The FAA aso found that no two air carriers
performed exactly dike and that each air carrier prioritized itsindividua programs differently.

During the review, in an effort to improve the four air carrier safety management programs,
the review teamsidentified potential best practices for each of the four programs at each of the
ar cariers. However, the reviews aso revealed that there are areas that require further action.

Asareault of the daily out- briefings, most of the air carriers had corrective action plansin place
for any idertified deficiencies before the review teams departed.  Furthermore, in most cases,
gpecific corrective actions have been completed, and many air carriers have begun making
substantial changes to their programs based on the results of the review.

OVERALL FINDINGS

The FAA found that for CASS and the Reliability and Safety Programs, the air carriers generdly
have palicies, processes, or procedures in place for over one-hdf of the job aid system questions.
For the |EP, the air carriers have policies, processes, or procedures in place for gpproximately
one-quarter of the job aid system questions.

The review teams found that al nine air carriers have policies, processes, or procedures in place
for each program in the following arees:

Continuing Analysis and Surveillance System

Table 4 — CASS Findings

Attribute Findings

Defined Responsibility —

Authority Theair carriers have individua s identified who have
the authority to establish and modify their policies
and procedures.

Guidance Theair carriers have defined the frequency of their audits
and the areas to be audited. The ar carriers aso have
guiddines established for responses to findings.

Edablish Theair carriers have defined processes to perform internal
CASS Program and external audits. In addition, the air carriers have
Action Group written processes to document and forward findings to the

appropriate departments for corrective actions.




Attribute

Findings

Independent Theair carriers have CASS Program Managers and

Responsibility their organizationd charts indicate to whom the
CASS Program Manager reports.

Top Management Review | —

Schedule -

Corrective Action Plans -

Andyss —

Records The air carriers CASS processes include aprovison to
maintain files on al accomplished audits.

Training —

Resources -

Reliability Program

Table 5 — Reliability Program Findings

Attribute

Findings

Program Application

Theair cariers rdiability documents define the
components and systems controlled by their Reliability
Programs or identify that the entire aircraft is controlled.

Organizationd Structure

Data Collection

Thear carriers have forms for collecting operationd data

Controls

Performance Standards

The air carriers have procedures to reevauate their
performance standards periodically.

Data Display
and Reporting

Corrective Action
Programs

Interval Adjustment and
Process Change

Thear carriers have documented procedures for changing
their Maintenance Programs.

10




Attribute

Findings

Program Revison

Theair carriers have procedures for making
program revisons.

Evauation of Ingpection

Theair carriers have documented methods for determining
whether there have been increases in aircraft deays and
cancdlations and in engine shutdown rates.

Internal Evaluation Program

Table 6 — IEP Findings

Attribute Findings

Responsibility Thear carriers have established | EPs (although not dl are
in effect).

Authority —
Guidance The |EPs define the areas to be audited and unique terms.
Independent Theair carriers have management representatives who are
Responsibility responsible for ensuring the |EP is properly maintained.
Top Management Review Theair carriers organizational charts depict the

| EP management’ s involvement in the program.

Continual Process

Schedule

Corrective Action Plans

Analyss

Records

Traning

Resources

11




Safety Program

Table 7 — Safety Program Findings

Attribute Findings

Overal Theair carriers Directors of Safety are responsible for
ensuring the Safety Program is properly established and
maintained.

Senior Management The manager of the air carriers Safety Programs reports

Commitment directly to top managemen.

Establishment of Theair carriers have procedures to solicit and process

Safety Action Group safety improvement suggestions.

Hazard Identification and There are written procedures for the air carriersto

Risk Management investigate and report on company events such as
incidents and mishaps.

Ongoing Hazard —

Reporting Systems

Pogtive -

Safety Culture

Schedule -

Corrective Action Plan -

Regular Evauation -

Emergency Response Plan The ar carriers have emergency response plans
documented in their manuas.

BEST PRACTICES

In an effort to improve the overdl effectiveness of the air carriers safety management programs,
the review teams idertified the best practices at each air carrier for each program reviewed.
Only by sharing these best practices can each air carrier improve its programs and achieve an
overdl greeter leve of safety without further regulation. The best practices for each program
attribute were selected from the job aids based on the following criteria

Theair carrier had a documented policy, process, or procedure;

Theair carrier dmost always followed its documented policy, process, or
procedure; and

The review team commented that the policy, process, or procedure contributed to the
program’ s Success.

12



Continuing Analysis and Surveillance System

Table 8 — CASS Best Practices

Attribute Air Carrier Best Practice
Defined Ddta The duties and respongbilities of CASS personnd
Responghility Southwest are clearly defined in these air carriers manuds
and match the individua job descriptions.
Authority American These air cariers have a clearly identified
TWA individua with the authority to make changes
to the CASS. Both air carriers programs require
this person’ s sgnoff to indicate gpprova of
any change.
Guidance — —
CASS Program — —
Action Group
| ndependent Ddta A personisclearly identified at these air carriers as
Responsbility Northwest having respongibility for the CASS,; this personis
Southwest at a management level above the departments
being audited.
Top Management | — —
Review
Schedule Ddta These ar carriers have an automated system
Northwest to plan audits. The audit schedules contain
audit due dates, and both air carriers are able to
track overdue audits. Furthermore, both
ar carriers have proceduresin place that define
the requirements for follow-up activities. The
review teams found that neither air carrier hed
overdue audits. In addition, Delta has a processto
identify and schedule specia audits.
Corrective Action | Continenta These air carriers have formd sysemsin placeto
Pans Ddta ensure audits are not dlosed until dl findings are
Southwest answered in an acceptable manner. Inaddition,
TWA they have procedures in place to identify and track
required follow-up actions.
Andyss Ddta Thisair carrier has documented procedures for the

identification of root causes, and the root causes of
discrepancies are identified and corrected to
prevent recurrence. The air carrier aso conducts
trend analysis of discrepancies.
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Attribute

Air Carrier

Best Practice

Records

American
Ddta
Northwest
TWA

US Airways

These air carriers have documented procedures for
maintaining files. The review team found that

their files were complete and well-organized, and
that al accomplished audits werefiled.

Traning

Ddta

Thisar carier’s Quaity Systems Management
Group personnel receive Internationd
Organization for Standardization (1SO) 9000
Auditor and Lead Auditor, American Society for
Quadlity (ASQ), Six Sigma, and Coordinating
Agenciesfor Suppliers Evauation (CASE)
Auditor training. Each auditor receives 999 hours
of on-the-job training in qudity auditing, project
management, problem andys's, and other related
ills, and is required to complete recurrent
training to maintain his or her certifications.

Resources

Reliability Program

Table 9 — Reliability Program Best Practices

Attribute Air Carrier Best Practice

Program Ddta These air carriers philosophies toward

Application Northwest reliability control are clearly documented and
Southwest followed. The air cariers reiability documents
US Airways define the components of the aircraft controlled by

their programs.

Organizationd — —

Structure

Data Callection Northwest Thisair carrier has severa methods to ensure

operational data are accurate, complete, and
current. For example, the Records Department
has an derting process built into its computer
sysem. Random samples confirmed the

data quality control was excdllent.
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Attribute Air Carrier Best Practice

Controls Northwest Thisair carrier has an automated
component-aderting program that informs
shop personnd of the history and reliability of
components. The Rdiability Control Department
produces a“weekly report,” which shows the most
sgnificant events for the preceding week and
includes aranked hazard matrix.

Performance — —

Standards

Data Display Northwest These arr cariers have rdiability sysemsthat

and Reporting United display the performance standards and the derting

US Airways vaues. Their rdiability documentsinclude a

process to address repeat derts. In addition, these
ar carriers produce specia reports for identifying
chronic problems. Northwest has the highest
frequency of rdigbility medtings weekly,
monthly, quarterly, and yeerly.

Corrective Action | Northwest Thisar carier uses Leved Logic, voting sheets,

Programs and implementation forms to control routing and
show accountability for corrective actions. The
Fleet Reigbility Manager assgns a“champion” to
the top index subjects for root cause analysis and
corrective action determination.

Interval — —

Adjustment and

Process Change

Program Revison | — —

Evauation of Northwest Thisair carrier issues numerous reports that

Inspection compare historica performance to present

conditionsin the following areas. delays,
cancellations, premature component remova rates,
engine shutdown rates, deferred maintenance
items, and pilot reports.
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Internal Evaluation Program

Table 10 — IEP Best Practices

Attribute Air Carrier Best Practice

Responsihility AmericaWest | Thisair carrier has acomprehensive list of duties
and respongihilities documented in its manud.

Authority — —

Guidance AmericaWest | Thisair carier continuoudy reviews its programs
and targets resources to risks as a means of
providing ongoing oversight of the defined arees.
The system is based on system safety concepts and
uses trend anayss.

| ndependent Southwest Theindividua respongble for the |EP at these

Responghility TWA ar carriers reports directly to the President and
Chief Executive Officer.

Top Management | — —

Review

Continual Process | — —

Schedule — —

Corrective Action | AmericaWest | Thisair carrier’s IEP Manager briefsthe

Pans Chief Operating Officer monthly on any
open findings until they arecdlosed in an
acceptable manner.

Andyss — —

Records — —

Traning — —

Resources — —
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Safety Program

Table 11 — Safety Program Best Practices

Attribute Air Carrier Best Practice

Ovedl — —

Senior US Airways Thisar carier briefsits Presdent/Chief Executive

Management Officer weekly on Safety Program issues.

Commitment

Egtablishment American Thisar carrier has established the following

of aSafety safety action groups. Joint Safety Committee,

Action Group Accident Prevention Council, Injury/lliness
Prevention Program, Station Safety Program,
Aviation Safety Action Program (ASAP) Event
Review Teams, and Injury Reduction Task Force.
All the safety action groups are active, as verified
by the minutes of their mestings.

Hazard US Airways Thisair carrier conducts hazard identification,

| dentification and root cause analys's, and risk andyss across dl

Risk Management company lines to resolve issues.

Ongoing — —

Hazard Reporting

Sydems

Pogtive US Airways Thisar carier’s* Safety Onling’ magazine was

Safety Culture voted the best aviation safety publication by the
Fight Safety Foundation.

Schedule — —

Corrective Action | US Airways Thisar carrier dways identifies root causes, even

Plan for isolated problems.

Regular — —

Evaudtion

Emergency Northwest Thisair carrier has awell-gaffed Emergency

Response Plan Response Department. The air carrier provided

examples to the review team of the use and
practice of its guidance and emergency plans. The
review team found that the scenarios conducted by
the air carrier were thorough and comprehensive.
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AREAS FOR ACTION

Overdl, the review teams noted that there is alack of written procedures for the air carriers
four programs, dthough in many instances each air carrier’ s manuals contain policies. Many

of theair carriers programs depend on informal, unwritten procedures based on individuas
corporate knowledge. However, the review teams noted that despite the lack of written
procedures, the air carriers are carrying out their programs using their unwritten procedures.
Appendix 6 of this report contains modd programs that include alist of FAA guidance materia
for each program.

Continuing Analysis and Surveillance System

The FAA found that some of the air carriers' audit frequencies are not adequate and the

ar cariers are not meeting their schedule of audit due dates. The team noted there generdly is
little or no analysis of findings to determine root causes and there are no procedures to ensure the
root cause of each discrepancy is corrected to prevent recurrence. Furthermore, trend analysis of
discrepancies is not accomplished consgtently. Finaly, the teams noted that air carriers are
accepting inadequate corrective action plans and are not performing follow-up inspections.

The review team noted that the following areas need further action:

Table 12 — CASS Areas Requiring Further Action

Attribute Areas Requiring Further Action

Defined Responsibility _The duti&_smd respongibilities of thF.,‘ pers_zonnel
involved in the CASS should be defined in each
ar carier’smanual.

Authority —

Guidance —

Egtablish The CASS manual should contain written procedures for

CASS Program corrective action plans and timelines to be devel oped

Action Group when qleficie_ncies cannot be resolved quickly. In addition,
each air carrier should have a process to schedule
follow-up audits to verify the dimination of systemic
problems and ensure corrective actions plans are effective.

Independent —

Responsihility

Top Management Review Each air carrier should devel op procedures for top
management to review, and document its review of,
the CASS and its products.
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Attribute Areas Requiring Further Action

Schedule The CASS forma schedule should define the requirement
for follon-up activities. Each air carrier should have
written procedures to identify and accomplish overdue
audits. In addition, each air carrier should have a
documented process to schedule specid audits.

Corrective Action Plans -

Andysis Each ar carrier should have written procedures for

(1) the andysis of findings to determine the root cause of
each discrepancy, and (2) the use of audit summariesto
conduct trend analysis on discrepancies. |n addition, each
ar carrier should provide management with reports
adequate for decisonmaking.

Records

Traning

RESOUrCces Procedures should be included in the CASS manud to
enable each air carrier to measure the effectiveness of the
qudlity of its system.

Reliability Program

Overdl, the review teams noted that the air carriers Reliability Programs have fragmented
policies and procedures. Thear carriers are not consstently conducting trend analysis or further
andysisfor corrective actions. The FAA identified the following specific areas as needing
further action:

Table 13 — Reliability Program Areas Requiring Further Action

Attribute Areas Requiring Further Action

Program Application

Organizationd Structure

Data Collection Each ar carrier should have documented methods to route
datain atimely manner to the proper organizationa
element for review.
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Attribute

Areas Requiring Further Action

Controls

Each air carrier should have documented methods for
determining whether the andlysis of dert rates has been
accomplished in accordance with its Rdiability Program.
Further andys's should be conducted consstently to
determine root causes, and the procedures for root cause
andysis should be documented. Furthermore, each

ar carrier should have documented methods for ensuring
changes in operating procedures or techniques take place
appropriate to the trend or leve of reiability experienced.
The religbility documents should include documented
methods for determining whether performance standards
were revised by the specified personnd.

Performance Standards

Data Display
and Reporting

Corrective Action
Programs

Each air carrier should have documented methods for
assigning time limits for completion of corrective action.
Procedures to assign personnel to find the cause of al
aress identified that exceed performance standards should
be documented.

Interval Adjustment and
Process Change

Each air carrier should have documented methods for

(2) ensuring dl different aircraft types and moddsin
which a unit or component can be indaled were evaluated
before internal adjustments are made, and (2) establishing
initid performance standards when adding new types

of arcraft.

Program Revision

Evauation of Ingpection

Each air carrier should have documented methods for
evauaing how well its Rdiahility Program controls its
Maintenance Program.
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Internal Evaluation Program

The review teams noted that the air carriers need to establish IEPs that incorporate operations
and maintenance into one program. The review teams found that resources are not dlocated to
the |IEPs because it is not aregulatory requirement. Specificdly, the review teams noted that the
following areas need further action:

Table 14 — IEP Areas Requiring Further Action

Attribute Areas Requiring Further Action
Responghility Each ar carrier should define its auditor qualifications.
Authority —

Guidance Policies and procedures for modification of the IEP should

be defined. Written procedures for document revision
control should be included in company manuals. Each
ar carrier should define specific audit objectives and audit
frequencies. Procedures to provide ongoing oversight of
defined audit areas should be defined. Each air carrier
should have written procedures or processes for
documenting findings and developing corrective action
plans and timelines when deficiencies cannot be resolved
quickly. In addition, each air carrier should have written
procedures to schedule follow-up audits to verify the
elimination of deep-rooted problems, and the follow-up
audits should be scheduled.

Independent
Responghility

Top Management Review Each air carrier should have procedures for top
management to document its review of the |EP and
its products.

Continual Process Each air carrier should have a procedure to schedule
audits and reviews of time-sensitive areas on a continud
bas s rather than a one-time, annud schedule.

Schedule The IEP formd schedule should outline al areasto be
audited, audit due dates, and required follow-up activities.
In addition, each air carrier should have written
procedures to identify overdue audits.
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Attribute Areas Requiring Further Action

Corrective Action Plans Each air carrier should have asystem to track audit
accomplishments, monitor discrepancies, and highlight
necessary follow-up actions. In addition, each air carrier
should have defined procedures to identify overdue audit
responses and ensure audits are not closed until all
findings are answered acceptably.

Andysis Each air carrier should have written procedures for the
andydis of findings to determine root causes and to ensure
the root cause of each discrepancy is corrected to prevent
recurrence. Furthermore, each air carrier should have a
requirement that audit summaries be used to conduct
trend anadysis of discrepancies.

Records Each air carrier should have written processes to maintain
fileson dl accomplished audits that include the most
recently completed report, the previous audit report, the
audit checklist used during the audit with the findings
identified, and documentation of any deficiencies.

Training Each air carrier should have documented forma training
programs for its |EP auditors that include on-the-job and
recurrent training. The training program aso should
contain the duties and responsibilities of |EP personnd.

| EP auditor training should be documented.

RESOUrces Each air carrier should have apolicy that identifies how to
obtain and maintain adequate resources for the IEP. Each
ar carrier should identify a budget for its IEP.

Safety Program

The FAA found that the air carriers have Safety Programs primarily for operations, and, if they
have a Safety Program for maintenance, the two programs are not integrated. In addition, it was
noted that there islittle or no effective communication between operations and maintenance, and
the information collected by the Safety Program is not shared throughout each company.

Table 15 — Safety Program Areas Requiring Further Action

Attribute Areas Requiring Further Action

Ovedl -

Senior Management
Commitment
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Attribute Areas Requiring Further Action

Egtablishment of Safety -
Action Group

Hazard | dentification and There should be procedures that encourage the review
Risk Management of thefallowing: Aviaion Safety Reporting Program
(ASRP) data; ASAP data; service difficulty reports
(SDRs); Mechanicd Interruption Summaries (MIS) data;
safety audit and ingpection data; and Hight Operationd
Quality Assurance (FOQA) data. Each air carrier

aso should ensure that these data are reviewed and
integrated appropriatdy into its Safety Program(s).

Ongoing Hazard
Reporting Systems

Postive —
Safety Culture

Schedule _

Corrective Action Plan

Regular Evaduation

Emergency Response Plan | Each ar carrier should have written document control
procedures.

MEASURES

The FAA gathered specific data on each of the four programs over a specific timeframe to
measure the leve of activity of each of the programs. The dataindicate thet al nine ar carriers,
taken together, make gpproximately 7,000 operationd improvementsin their programsin ayear.

Continuing Analysis and Surveillance System

The review team collected data on the air carriers CASS reports for the last 2 years, if the data
were available. The FAA notesthat the air carriers conduct their audits at different frequencies
and audit different areas. Furthermore, not dl air carriers were able to provide 2 years of data
for the number of schedule-driven and event-driven audits. Generdly, for a2-year period,

7 ar carriers conducted an average of 544 schedule-driven audits and 6 air carriers conducted
an average of 257 event-driven audits.
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The FAA aso gathered data on the number of open findings, open action plans, and closed
action plansthe air carriers had for a 6-month period. The FAA notesthat the data were not
gathered for the same 6-month period at each air carrier. The average for the air carriers for
which data were available for a 6-month period is—

Number of findings. 210
Open action plans. 30
Closed action plans. 76
Generaly, the team found thet it takes the nine air carriers an average of 27 daysto close out a

finding and that, on average, 10 percent of the findings are closed with no action. The FAA
notes that two ar carriers do not permit any findings to be closed with no action.

Additiondly, the FAA gathered data on the top five finding areas for each of the air carriers and
the number of event- and schedule-driven findings for each of thetop five areas. The FAA

found that three air carriers do not track thisinformation. For the air carriers for which data were
available, the top finding areas are—

Technica datalmanuals

Partdmaterias

L ogbooks/records

Equipment

Traning

Quadity Control/Quality Assurance
Reliability Program

The FAA notes that the air carriers have had Reliability Programs in effect for an average of

15 years, with ahigh of 35 yearsand alow of one-haf year. The FAA gathered data on the

ar cariers Rdiability Programsfor the last 2 years, if data were availadle, including the number
of reliability reports generated and the number of derts. The FAA notesthat the ar carriers
operate various fleet types. One air carrier operates a single type of airplane, while others
operate numerous types of arplanes. Furthermore, the FAA notesthat the air carriers operate in
completdly different operating environments and set their dert rates differently.

The FAA aso gathered data on the number of open corrective action plans and closed corrective
action plansthe air carriers had for a 6-month period. The FAA notes that the data were not
gathered for the same 6-month period at each air carrier. The average for the nine air carriers for
which data were available for a 6-month period is—

Open corrective action plans. 15
Closed corrective action plans: 10
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The team found that over a 2-year period, it takes eight of the air carriers an average of

82 days to close out an dert and 120 daysto close out a corrective action. On average,

for sevenair carriers, 27 percent of the derts are closed with no action. Furthermore,
sevenar cariers had an average of 57 recurring aerts over a2-year period. Thereview team
found that over a 2-year period, four ar carriers Reliability Programs changed their
Maintenance Programs an average of 64 times.

Additiondly, the FAA gathered data on the top five aert areas for each of the air carriers.
The FAA found that some air carriers do not track thisinformation. For the air carriersfor
which data were available, the top dert areas are—

ATA 32 — Landing Gear

ATA 34 — Navigation

ATA 23— Communications
ATA 33— Lights

ATA 25 — Equipment/Furnishing
ATA 22 — Autopilot

Internal Evaluation Program

The review team collected data on the air carriers IEPs for the last 2 years, if the datawere
avalable. The FAA notesthat not dl air carriers have IEPs in effect. Furthermore, the FAA
notes that for those air carriers with 1EPs, the air carriers conduct their audits at different
frequencies and audit different areas. Not dl air carriers were able to provide 2 years of data for
the number of schedule-driven and event-driven audits. Generdly, for a 2-year period,

five ar carriers conducted an average of 275 schedule-driven audits and five ar carriers
conducted an average of 67 event-driven audits.

The FAA dso gathered data on the number of open findings, open action plans, and closed
action plansthe air carriers had for a 6-month period. The FAA notes that the data were not
gathered for the same 6-month period a each air carrier. The average for the number of

ar carriers for which data were available for a 6-month period is—

Number of findings (for Sx ar carriers): 161
Open action plans (for five air carriers): 18
Closed action plans (for five air carriers): 25
Generdly, the team found that it takes Six of the air carriers an average of 36 daysto close out a

finding and that, on average, five air carriers close 1 percent of their findings with no action.
The FAA notesthat two air carriers do not permit any findings to be closed with no action.
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Additiondly, the FAA gathered data on the top five finding areas for each of the air carriers and
the number of event- and schedule-driven findings for each of thetop five areas. The FAA
found that some air carriers do not track thisinformation. For the air carriers for which data
were available, the top five finding areas are—

Records/documentation
Fuding/fud sorage
Traning

Cdibration

Manuds

Safety Program

The FAA gathered data on the air carriers Safety Programs for the last 2 years, if the data were
avalable. The FAA notesthat the type of data each air carrier gathers on its Safety Program
varieswidely. No two air carrierstracked adl of the same information. Furthermore, some

ar carriers do not have systems that enable them to provide 2 years of data for the number of
schedule-driven and event-driven audits, findings, open action plans, and closed action plans.

Generaly, the team found that seven of the air carriers have gpplied for an ASAP and, of those,
three have been approved.

The FAA dso gathered data on the top five finding areas for each of the air carriers and the
number of event- and schedule-driven findings for each of the top five areas. Again, the FAA
found that some air carriers do not track thisinformation. However, for the air carriers for which
data were available, the top five finding areas are—

Passenger medicd incidents
Altitude deviations

Rejected takeoffs

Passenger behavior incidents

Ground operations incidents

INTERFACES

The FAA notesthat there are no standards defining the interfaces that should occur between
these four safety management programs and other departments within the air carriers. However,
the four programs should interact and share information with one another and with other
departments within each air carrier. The FAA gathered information on what departments interact
with each other. The FAA generaly found that the Operations and Maintenance Departments
do not interact or share information.
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Continuing Analysis and Surveillance System

The review teams found that the CASS interfaces with the Rdliability Department and
Maintenance Department at five of the ar carriers; with the Enginearing Department at
four of thear carriers; with the Safety Department at three of the air carriers; and with the
|EP Department at two of the air carriers. Certain CASS programs aso interface with
Hight Operations, Ground Operations, and Quality Control.

Reliability Program

The review teams found that seven ar carrier Reliability Programs interface with the
Enginearing Department; Six interface with Quality Assurance; five interface with the
Maintenance Department; and four interface with Hight Operations. Some air carrier
Rdiahility Programs dso interface with Technica Support, Quaity Control, and
Customer Support.

Internal Evaluation Program

The review teams found that some |EPs interface with other departments on an informa basis.
Generdly, the review teams found that |EPs interface with the Maintenance Department at
four ar carriers, and with FHight Operations, In-Hight, and the Engineering Department at
three ar carriers. The review teams found that 1EPs aso interface with Ground Operations,
Operations Planning, the Safety Department, and the departments audited.

Safety Program

Severd of the air carrier Safety Programs operate independently and do not interface with
other departments. However, three air carrier Safety Programs interface with the departments
audited, and two air carrier Safety Programs interface with the Maintenance Department, the
Engineering Department, Flight Operations, and In-Hight.
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V. FOLLOW-UP ACTIONS

The FAA findsthat it isimportant for each air carrier to review this report and encourages the
ar carriers to contact one another to discuss options for making improvements to their systems.

In addition, based on the results of this review, the following actions have been taken:

Air Carrier Action Plans. Theair carriers and their CMTs were informed of the results of
this review, which started a process of action planning a the air carriers and the loca

FAA offices. Asareault, dl the air carriers have developed action plansto improve the
performance of their safety management programs. The action plans are being implemented
with the oversght of the local FAA offices, which will vaidate the results of the corrective
actions. The FAA notesthat many of the air carriers ingtituted changes during the review and
that some corrective action plans were in place by the time the review teams | eft the ar carriers.

Industry Best Practices. The FAA intends the modd programs contained herein to be used asa
garting point for a collaborative FAA/industry effort to improve the four safety management
programs. The FAA notes that the ATA has volunteered to begin this task and currently is
assembling aworking group. The results of the ATA’s actions will be available for the

ar carriersto use to enhance their programs and systems.

Improved Guidance. The review identified thet there isalack of comprehensive guidance
availableto the air carriers on the four programs evaluated. As aresult, the following work is
underway to improve FAA policy and guidance:

The development of a Principa Ingpector training course;
A review and update of the Reliability Program training course
The development of a CASS training course;

The development of an auditor training course for ingpectors with an emphasison
system andyss,

A mgor revison to AC 120-17, Maintenance Control by Reliability Methods; and

A mgor revison to AC 120-16, Air Carrier Maintenance Programs.

Qurveillance Systems.

National Program Review. To vaidate the implementation of these action plans, the
FAA expects to conduct afollow-up review of these nine ar carriers gpproximeately
6 months after the individud air carrier reports are released. In addition, the FAA
will begin reviewing the remaining part 121 air carriers within the next 6 months.
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Current Survelllance System. Hight Standards Service dready has initiated a mgor
review of the FAA’s current survelllance system being used & the air carriers
evauated. To improve system effectiveness, numerous changes have been identified
and are being resolved a the nationd levd.

ACAP and Regiond ACAP. Other mgjor initiatives are ACAP and Regiond ACAP
(RACAP), which are seen as replacements of the Nationa Aviation Safety Inspection
Program. The FAA will begin conducting ACAP and RACAP audits of the

ar cariersinfisca year 2001 to ensure the continued effectiveness of the FAA's
oversght survelllance sysem. The FAA notes that this review successfully used the
newly developed ACAP format.
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VI. CONCLUSIONS

The FAA found thet the four air carrier safety management programs are intact and effective
in providing asafety net a the air carriers reviewed. The FAA noted that the four programs
have built-in redundancies and overlap with each other. However, the FAA found that no
two air carriers were performing exactly the same, and that the air carriers prioritize their
four programs differently.

During the review, in an effort to improve the four air carrier safety management programs,

the review teams identified the best practices of each program at each air carrier. The FAA
understands that the nine air carriers operate in a competitive, complex environment; however,
the FAA datesthat the air carriers should not work inisolation. The FAA encourages a greater
sharing of safety-related dataamong the air carriers. The FAA notes that each individud air
carrier’ s accident data are sparse and do not present an overal picture. If thear carriers
combine their data, there is a greater chance of identifying new areas where the air carriers can
focus ther efforts, which could lead to further improvementsin safety and raise the overdl leve
of safety in the industry without the implementation of further regulations. Furthermore, by
sharing this type of information, each air carrier can improve itsindividua programs and thereby
offer the finest service to the flying public.

The FAA notes that during the review, the review teams identified areas that need further action.
Because the review teams maintained open lines of communication with the air carriers and their
CMOs, many discrepancies noted were corrected immediately. In addition, the air carriers have
implemented corrective action plans based on the areas identified as needing improvement.
Many air carriers dso have begun implementing significant changes to their programs based on
the results of this review.

The FAA finds that the four safety management programs, aswell as FAA guidance, require
continua improvements. The results of thisreview highlight the air carriers’ successful

practices that can be used to improve the individual programs. Therefore, based on the results of
this review and the best practices identified, the FAA developed the model programs herein

and intends to work with industry to develop improvements to each of the four programs.

The FAA aso will be updating itsinterna and externa guidance materia. The FAA notes that
thered chdlenge for each ar carrier isto review this report and to adapt program-specific
improvements. Furthermore, the FAA encourages the industry as awhole to make
improvements, such asimproving the integration of data among the air carriers by establishing
standards for sharing safety data.
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APPENDIX 1 — CONTINUING ANALYSIS AND SURVEILLANCE SYSTEM JOB AID



APPENDIX 2— RELIABILITY PROGRAM JOB AID



APPENDIX 3 — INTERNAL EVALUATION PROGRAM JOB AID



APPENDIX 4 — SAFETY PROGRAM JOB AID



APPENDIX 5— SAMPLE JOB AID



SYSTEM QUESTION
ANSWER (Review all applicable company manuals and documentation pertaining to the
Reliability Program.)
Yes | No ;
™ Please mark the appropriate box.

QUES.

Does the company have amethod for establishing initial performance
standards (when adding new type aircraft)?

Comments. Theair carrier must have 9 months of collected data and uses
3-month moving averages.

Yes | No Please mark the appropriate box.

X Are there procedures for program revisions?
es clearly identify items that require formal

SYSTEM

d 17 outline the procedures for revisions.
QUESTION .

Yes | No

X

Please mark the appropriate box.

38

PROCESS QUESTION

(Thisinformation may be obtained through interviewing the individual
with overall responsibility for the Reliability Program. Pleaseindicate

how the infor mation was obtained.)

RANKING

ATTRIBUTE

1123 [4] 5| g

Low High

Please mark the appropriate box.

|s the company following these procedures?

Are changes made t

Isthere amethod for distributing changes to the reliability documents?

Comments: Manual page5.

Yes | No
X

Please mark the appropriate box.

Isthere a documented method for evaluating how well the Reliability Program
controls the Maintenance Program?

Comments: Theair carrier has no documented procedure to evaluate its
Reliability program asit relates to controlling its maintenance program.

39 X without the require PROCESS
Comments; The formsthat werereviewedindic QUESTION
FAA approval. Thiswas brought to the attentio
and wasimmediately corrected.
L12(3]4] 5| ru :
Low I i Please mark the appropriate box.
40 X
Are personnel following the change distribution method?

41

Comments:

Evaluation of Inspection

1{2]3|4a] 5| .
Rted Please mark the appropriate box.

Low High
X

Isthe company using its documented method to evaluate how well the
Reliability Program controls the Maintenance Program?

Comments:




MEASURES

Number of years the Reliability Program has been established 17 years

MEASURES (Interview the individual responsible for the program and the individual responsible for reports, as appropriate. Gather information for past 2 years unless otherwise noted.)

Number of Reports 32 reports

Number of Alerts

175 between August 1998 and July 2000

Number of Open Corrective Action Plans (6 months, per month) Feb 2000: 15 | Mar2000: 20 | Apr2000: 12 | May 2000: 7 | Jun 2000: 8 Jul 2000: 12
Number of Closed Corrective Action Plans (6 months, per month) Feb 2000: 2 Mar 2000: 8 Apr 2000: 5 May 2000: 2 | Jun2000: 1 Jul 2000: 2
Frequency of the Reports Monthly

How long doesiit take to close out an alert? (average of past 6 months) Alertsare resolved in one day at the RCB meeting.

How long does it take to close out a corrective action? (average of past 2 months

6 months)

Number of Recurring Alerts 25

Percentage of Alerts Closed with No Action 0 percent.

What is the current revision number and date?

Revision 5 isdated July 21, 2000.

How many times has the Reliability Program changed the M aintenance
Program?

The Reliahility Program has changed the Maintenance Program 12 times since January 2000

What type of measure does the company use to ensure the maintenance of
the quality of the system?

The air carrier conducts an annual review to recal culate performance standards.

ALERTS SUMMARY (List the top five alert areas.)

ATA Code 33% Lights

# AREA # OF ALERTS
1 [ ATA Code 23% Communications 20

2 | ATA Code 25%, Equipment/Furnishing 17

3 | ATA Code 22%: Autopilot 12

4 | ATA Code 34% Navigation 8

5

INTERFACES (List the interfaces between this system and other systems within the company.)

The Reliability Department interfaces with Flight Operations, Engineering, Maintenance, Quality Control, and Quality Assurance.




PRODUCTS

Revisions

PROD erview appropriate personnel, review alert do e evie ompleted action pla al and follow-on frend ana on on completed Ite
ao ent proceaures 1or guidance re 0 Base ormation O € Pad
Product Comments
Alert Documents (Reliability Satisfactory.
Reports)
Action Plans Satisfactory.
Trend Analysis
Initial Satisfactory.
Follow-on Satisfactory.
Revised Guidance
Frequency of Revisions Satisfactory.
Revision Control Satisfactory.
Person Ableto.Request Revisions | Satisfactory.
Person Responsible for Making Satisfactory.




APPENDIX 6 — MODEL PROGRAMS

The FAA developed the following four modd programs to be used as a starting point for a
collaborative FAA/industry effort to implement some of the best practices identified during this
review. The modd programs are based on the job aids used during, and the results of, the review
and depict one way, but not the only way, for air carriersto set up their programs. The model
programs depict the mgjor components the FAA encouragesthe air carriersto include in each
program. However, the FAA stresses that the mode programs do not contain al the specific
details that should be in each program.

CONTINUING ANALYSIS AND SURVEILLANCE SYSTEM

Objective: To provide surveillance and analysis of the air carrier’ s continuous airworthiness
maintenance program for performance and effectiveness and to implement corrective action for
any deficiencies noted.

Criteria
14 CFR 8§ 121.373;
FAA Order 8300.10, volume 2, chapter 65;
FAA Order 8300.10, volume 3, chapter 37;
AC 120-16C, Continuous Airworthiness Maintenance Programs,

HBAW 9605C; and

HBAW 9506A.
Significant Elements. An air carrier’s CASS should include, but is not limited to, the
following eements:

Defined Responsibility. Defines the duties and respongibilities of personnd involved in
the CASS.

Authority. Identifiestheindividud with authority to make changes to the CASS.
Guidance. Describesthear carrier’s CASS and how to make changesto it.
Establish CASS Program Action Group. Detailsthe CASS audit process.

Independent Responsibility. 1dentifiesthe CASS program manager and the
responsibilities of the CASS program manager and includes an organizationa chart
depicting the CASS organization and its reporting authority.

Top Management Review. Describes the procedures for top management review and the
documents reviewed as part of the CASS.

Schedule. Includesthe air carrier’ s schedule of CASS audits and activities and defines
the air carrier’ s procedures for post-audit activities.




Corrective Action Plans. Containsthe air carrier’s system for closing audits and
conducting follow-up activities

Analysis. Defines the procedures to conduct root cause and trend analysis.
Records. Providesfor the retention of audit files.

Training. Includes the qudifications required for the air carrier’s CASS personnd and
the requirement to maintain training records.

Resources. Contains procedures to measure the effectiveness of the qudity of the
ar carrier’ s CASS.

Overview: Depictedin Figure 1isasample CASS. The FAA notesthat an air carrier’ sCASS
may be different but should include the same sgnificant dements. The Director of

Qudity Assurance has the responsibility and authority for the CASS. As such, the Director of
Quality Assurance maintains the CASS manuas and checkligts, reviews al reports, and setsthe
audit frequencies and due dates. The Qudity Assurance auditors accomplish the auditsin
accordance with the audit schedule and gather the data on the system audited. If there are any
findings, the system process owner will develop immediate corrective action to resolve the
specific problem. If the corrective action is rgjected by Quaity Assurance and the

process owner, the audit department will reevauate the data and schedule follow-up activities

as necessary. If theimmediate corrective action is accepted, the audit is closed for factfinding
and system anadlysisis conducted to establish root causes. Furthermore, the data are entered into
adata base where trends are identified. If trends are identified, system corrective action is
developed with recommendations that are forwarded to the senior executive leve for
implementation. Follow-up audits are then scheduled through the same process to validate the
system corrective action. If no trends are identified, the audit is closed.




Figure 1 — Model CASS
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Description of Elementsin CASS Flowchart:

Procedures. The CASS manud should define or describe the following:
Duties and respongihilities of the personnd involved in the CASS.
Policies and procedures for implementing changes to the CASS.
Document control procedures for the air carrier’s CASS documents.
Frequency of the air carrier’ s audits, its audit objectives, and the areas to be audited.

A format for CASS audit reports and guidelines for responses to findings, such as
due dates and report formats.

Unique terms.

A process for conducting internd and externa audits.

A formd schedule that outlines dl the areas to be audited.

Procedures for maintaining and documenting al accomplished audits.
Procedures to measure the effectiveness of the qudity of the CASS system.




Senior Executive. Theair carrier’ s organizational chart should indicate who the CASS program
manager reportsto. Furthermore, the overdl program responsibility for the air carrier’s CASS
should be & a higher leve than the organizations being audited. Theair carrier’s CASS manud
should contain defined procedures for top management, such as the Chief Executive Officer,
President, or designee, to review and document its review of the CASS program and products.

Director of Quality Assurance. Theair carrier should have an individud identified who has
the authority to establish and modify the air carrier’ s policies and procedures. In addition, the
ar carier should have a CASS program manager who has the respongbility to ensure the
CASS is properly established, implemented, and maintained.

Quality Assurance Auditors. The CASS manua should include written processes for the

ar carier to track findings to ensure discrepancies are resolved. The air carrier should have a
documented procedure to validate the audits done by third parties, if the air carrier does not
conduct its own internd and externa audits.

Training. Theair carrier should have defined procedures to determine the qualifications and
competency of its CASS personnel. Furthermore, the air carrier should define the qudifications
required for its CASS personnd. The air carrier aso should have a documented process to
maintain training records for its CASS personnd.

Best Practice Observed During Review

One air carrier has aformal, comprehengive training program for its auditors. Each auditor
recelves more forma training than described inthe air carrier’ smanud. The auditors' training
includes SO 9000 Auditor and Lead Auditor, ASQ, Six Sigma, and CASE Auditor training.
Furthermore, each auditor receives 999 hours of on-the-job training. The air carrier aso
maintains a complete training history of each auditor assigned. In addition, each auditor is
required to complete recurrent training to maintain his or her certifications, as defined by the
various traning programs.

Audit Schedule. Theair carrier should have systems to plan audits and track audit
accomplishments. The CASS forma schedule should outline the audit due dates. In addition,
the air carrier should have documented procedures to provide ongoing, continua oversight of the
defined audit areas. The CASS forma schedule should define a requirement for follow-up
activities and the CASS manua should contain the process for the air carrier to schedule
follow-up audits to verify the dimination of systemic problems and to ensure corrective action
plans are effective. Procedures should be defined in the CASS manud for the air carrier to
identify and accomplish overdue audits and to schedule specid audits.

Audit Data. Theair carrier should have specific audit checklists for each of the audit aress.
The CASS manua should contain the processes to document and forward findings to the
appropriate departments for corrective action.

Immediate Analysis and Corrective Action. Theair carrier’s CASS manua should contain the
processes for corrective action plans and timelines to be devel oped when deficiencies cannot be
resolved quickly.




Follow-up. Theair carrier should have procedures defined in its CASS manud to identify and
track necessary follow-up actions.

Audit Closure. Theair carrier should have aforma system for ensuring audits are not closed
until dl findings are answered in an acceptable manner.

System Analysis and Corrective Action. The CASS manud should contain procedures (1) to
andyze findings to determine root causes, and (2) to ensure the root cause of each discrepancy is
corrected to prevent recurrence. The air carrier dso should have procedures that require audit
summaries to be used to conduct trend analysis of discrepancies.

Identification of Trends. The air carrier should have amonthly report that is adequate for
decisonmaking. The report should contain, but is not limited to (1) findings, (2) the number
of audits conducted, and (3) charts or graphs.

RELIABILITY PROGRAM
Objective: To provide improved aircraft, powerplant, and/or sysems reliability through
data collection, analys's, and corrective action.
Criteria:
AC 120- 17A, Maintenance Control by Reliability Methods;
Operations Specifications D74 or D75;
FAA Order 8300.10, volume 2, chapters 66 and 67
FAA Order 8300.10, volume 3, chapters 38 and 40;
Maintenance Steering Group 2 & 3;
AC 120- 42A, Extended Range Operation with Two-Engine Airplanes (ETOPS); and
AC 120- 67, Criteriafor Operational Approva of Auto Fight Guidance Systems.
Significant Elements. An air carrier’ s Rdiability Program should include, but is not limited to,
the following dements:

Program Application. Includesthe air carrier’ s philosophy towards rdiability and the
arcraft or sysemsto be covered by the air carrier’ s Reliability Program.

Organizational Sructure. Detalsthe individua responghbility and authority for the
different Reliability Program areas and defines the duties, responsibilities, and activities
of the Reliability Control Board (RCB).

Data Collection. Definesthe air carrier’ s data collection system, including the sources of
data and how the datawill be collected and distributed.

Controls. Describesthe air carrier’ s data analys's system.

Performance Sandards. Describesthe actionsthe air carrier takes to establish and revise
performance standards.




Data Displays and Reporting. Describes how the air carrier monitorsits systems.
Corrective Action Programs. Describesthe air carrier’s methods for corrective action.

Interval Adjustment and Process Change. Containsthe air carrier’s procedures for
adjugting its maintenance, ingpection, and overhaul intervals based on the level of
reliability achieved.

Program Revision. Includestheair carrier’s procedures for making Reliability Program
revisons and distributing changes.

Evaluation of Inspection. Describes the means by which the air carrier evauates how
well its Rdiability Program controlsits Mantenance Program.

Overview: A sample modd Rdiability Program is depicted in Figure 2. The FAA notesan

ar carier's Reliability Program may be different but should include the same significant

elements. The modd program assumes that the aircraft is the customer; any change to the
arcraft's Maintenance Program should affect the aircraft’ s dispatch religbility. The

Rdiahility Department gathers data from the aircraft and conducts trend anadlysis using those
data and other data gathered from manufacturers, industry, and flight operations. Thisanaysis
enablesthe air carrier to establish dert levels for problem areas, which are then forwarded to
Engineering for the development of corrective action. Quality Assurance interfaces with the
Rdiahility Department to ensure appropriate changes are made within the air carrier’s
Inspection Program. The corrective actions devel oped by Engineering are brought to the

RCB for gpprovd. If the RCB accepts the corrective action and dert levels, the fleet manager
adj usts the Maintenance Program accordingly and necessary changes are implemented. If the
RCB regjects the corrective action and/or dert levels, further root cause andysisis conducted by
the Reigbility Department on the data. Once the corrective action and/or dert levels are applied
to the aircraft, the effectiveness of the changes is measured by the same process. If the processis
working, arepeat dert will not be generated.




Figure 2 — Model Reliability Program
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Description of Elementsin Reliability Program Flowchart:

Procedures. Theair carrier’ sreliability documents should contain and/or define—

Theair carrier’s philosophy toward rdiability;

The respongbilities and membership of the air carrier’ s RCB;
The frequency of RCB meetings and the activities of the RCB during its mestings, and

Written procedures to—

Route datain atimely manner to the proper organizationa eements for review;
Edtablish, reevauate, and revise performance standards;

Report repesat aert conditions;
Submit the required rdiability documentsto the FAA,;

Determine the effectiveness of corrective action;

Require root cause andyss,




- Edablish escdation limits,

- Change the Maintenance Program;

- Edablishinitid performance standards when new types of aircraft are added,;

- Make program revisons that clearly identify items requiring FAA approvd; and
- Didribute changesto the rdiability documents.

Company Aircraft. Initsrdiability documents, the air carrier should define the engines,
components, systems, or structures controlled by its Reliability Program or indicate that the
program controls the entire aircraft. The air carrier should have procedures to ensure that
changes are made to engine, component, systems, or aircraft operating hours or cycles according
to the levd of reigbility experienced.

Aircraft Data. Theair carier’ sreiability documents should define the operationd datait will
use to measure the mechanica performance of the programs specified in its reliability
documents. These data sources could include, but are not limited to, pilot reports, nonroutines,
delays and cancdllations, component removalss, engine utilization, failure rates, shop findings,
gructurd ingpection findings, and ETOPS aircraft operations.

Reliability Department. The air carrier’ s reliability documents should identify the individuds
responsible for (1) compiling and routing data to the responsible person for review, and

(2) establishing or revising performance sandards. The air carrier should aso have documented
procedures to assgn personnd to find the cause of al areas identified as exceeding performance
dandards. Furthermore, the Reliability Department should have forms for collecting data that
are identified in the air carrier’ s reliability documents.

Quality Assurance. Theair carrier’ s reliability documents should include procedures for
(1) udng the data collection system defined in its documents in day-to-day operations,

(2) determining whether the analysis of dert rates has been accomplished; (3) determining
whether the performance stlandards were revised by specified personnd; (4) ensuring
corrective action was performed through the chain of authority; and (5) evauating how the
Rdiahility Program controls the Maintenance Program.

Best Practice Observed During Review

Oneair carier usesits Fleet Performance Summary to conduct timely and accurate anaysis of
mechanica performance data to determine the effectiveness of its Maintenance Program.

Reliability Analysts. The rdiability documents should identify the individuas reponsble for
(1) andlyzing trend-related information and (2) conducting further andysisfor corrective
action. In addition, the reliability documents should contain defined procedures to ensure the
ar carrier (1) uses operational datathat are accurate, complete, and current; and (2) reviews
previous inspection reports, correspondence, and other documents to determine whether there

are any open items or specific areas identified as needing specid attention. The procedures
the ar carrier usesto identify trends by reviewing rdiability reports should be included
in the reigbility documents.




Best Practice Observed During Review

One air carrier collects extensve data daily usng computer systems such as the System for
Computerizing Economical Performance, Tracking, Recording, and Evaluation (SCEPTRE),
Corporate Fight Time (CFT), and Time Share Options (TSO). Theair carrier dso captures all
pilot reports, logbook pages, flight attendant reports, SDRs, and, after an event, engine teardown
reports. Extensive operationd data reports are generated in severd formats for wide distribution.
Theair carrier’ s Reliability Control Department produces over 100 reports controlled through
digtribution ligts.

The rdiability andysts also use several computer-based programs that interface with

logbook data and Hight Operations dispatch data. The specific ATA coding in logbook pages
isof particular importance and is verified to identify discrepancies properly. Severd other
methods and processes are used to ensure operationa data are accurate, complete, and current.
For example, the Records Department has an derting process built into the air carrier’s
computer system.

Thear carrier’ s data collection system is used in its day-to-day operations, and daily operationa
dataare used in severd processes. For example, operationd data are discussed at the daily
briefing. In addition, the chronic arcraft, component derting, and Operationa Difficulty Index
(ODI) processes are a source of red-time activity. The SCEPTRE system is aso reviewed daily.
The reiability analysts and flegt managers review and disseminate dataon adally basis. The
routing of datais defined in the air carrier’ s rdiability document and is directed by the RCB and
Technica Groups. Changes are ranked on ascae from 1 to 3, with Leve 1 being the least
serious, and implementation sheets are used for al Leve 3 changes to prioritize routing.

Thear carier has set timeframes for dataentry. The Rdiability Index is refreshed each quarter;
the RCB is scheduled every week to process and consider data; and the Technical Groups meet
at least bimonthly. Heet (which includes engines and components) and ODI briefings are
planned regularly. Implementation sheetsinclude default times for processing, and a

computer program is used to track data change requests. Briefings include areport of

cyde times for processing changes.

Theair carrier also uses trend andysis to develop changes through corrective action.

Trend analysisis afundamenta process and is used for comparative andysisto help the

ar carrier understand emerging trends and verify successful implementations. The air carrier
has 21 reliability andysts dedicated to its Religbility Program who conduct trend analysis.
(Severd other ar carriers aso have dedicated Rdliability Program staff.) Heet and ODI
briefings include the top Reliability and ODI subjects with trend data, which are consdered
by the RCB.

Flight Operations. The air carrier should have procedures that define how it will make changes
inits operating procedures and techniques according to the level of reliability experienced.

Alerts. Thear carier should have a documented method in its rdiability documents for

(2) reviewing items identified as exceeding performance sandards and requiring andysis,

and (2) determining whether there has been an increase in aircraft delays and cancellations,
premature component remova rates, engine shutdown rates, ingpection scheduled adjustments
(short-term escalations), deferred maintenance items or MEL items, and pilot reports.




Engineering. Theair carrier should have documented procedures to conduct trend analysis
and develop changes through corrective action. Furthermore, the air carrier should have
defined procedures to ensure the following actions are taken appropriate to the level of
religbility experienced: (1) actuariad or engineering sudies to determine a need for change;
(2) Maintenance Program changes involving ingpection frequency or content, functiona checks,
overhaul procedures, and time limits; and (3) aircraft system or component modifications or
repairs. Additiondly, theair carrier should have documented methods for (1) evauating
criticd failures as they occur; (2) determining whether the reliability documents provide for
data digplays that summarize the previous month’s activities in sufficient depth to enable

the company or other report recipient to evaluate the effectiveness of the entire

Maintenance Program; (3) ensuring data displays and reports highlight systems that have
exceeded established performance standards and include proposed corrective actions;

and (4) ensuring dl different airplane types/modelsin which a unit or component can be
indaled are evaluated before interva adjustments are made.

Best Practice Observed During Review

At oneair carrier, time limits do not vary between fleets, the air carrier maintains the same
interval for components across fleet lines. The only exception is when the air carrier establishes
amore redtrictive hard time to improve reliability. The powerplant portion of the air carrier’s
Reliability Program has a prorating formula that it uses when moving components from one type
of engineto another. The ar carrier’ s program exceeds industry standards by placing
sf-imposed hard times on components to improve overdl rdiability.

Reliability Control Board. Theair carrier should have documented methods for indituting
corrective actions that definitively describe when corrective action will be taken, and for
assigning time limits to complete corrective actions.

Fleet Manager. Initsrdiability documents, the air carrier should identify the individua
responsble for implementing corrective action.

Example of Reliability Program Success Observed During Review: Oneair carrier initiated
changesto its Maintenance Program atota of 143 timesin the past 9 months. Some of the most
sgnificant changes are described below.

For onefleet, the Reliability Department—
Shortened the ingpection intervals on 20 percent of its required inspection arees.

Identified 12 new ingpection areas for its aircraft structura ingpection program.

Revisad the maintenance manud to include a procedure needed during a brake change.
Specificdly, the airplanes were suffering from systemétic brake overheat problems.
The Reliability Department determined that the maintenance manud did not require a
brake bleed after the brakes were changed because the airplane' s brake line cannot be
bled. Therefore, the maintenance manua was revised to require a flushing procedure.

Changed the specifications on 13 components.
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For onefleet, the Rdiability Department—

Revised the maintenance manual on wing and body overhest, door sedls, and
pressurization. For example, the maintenance manua repair limits were too lenient asto
the number of repairs that could be made to the door sed. The air carrier reduced the
number of repairs alowed; therefore, once the sedl was repaired a specified number of
times, it would be replaced rather than repaired, which resulted in a decreased number
of pilot reports.

Changed the specifications on 22 components.
For one fleet, the Reliability Department—

Revised the maintenance manud elght times for mgor program changes on brake bleed,
main landing gear “Coke bottle’ fitting, placards, and pneumatic lesks.

Changed the specifications on Six components.

For one fleet, the Reiability Department—

Revisad the maintenance manua six times for mgor program changes on
flap transmissions, bleed air, water, and waste systems.

Changed the specifications on nine components.

INTERNAL EVALUATION PROGRAM
Objective: To detect and address potentia findings and improve system effectiveness.
Criteria
14 CFR § 119.65
FAA Order 8300.10, chapter 4
FAA Order 8400.10
AC 120-59, Air Carier Internd Evduation Programs
Significant Elements: Anair carrier’sIEP should include, but is not limited to, the
following eements:
Responsibility. Defines the duties and responsibilities of personnd involved in the IEP.

Authority. Ensureseach ar carrier has an individua with authority to establish and
modify the air carrier’ s policies and procedures.

Guidance. Definesthe IEP audit, including the audit aress, audit schedule,
audit objectives, and audit frequencies. Includes procedures for al facets of the audits.

Independent Responsibility. Contains an organizationd chart depicting the
|EP s reporting authority.

Top Management Review. Defines top management’ sinvolvemert in the IEP.
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Continual Process. Contains procedures to schedule audits and reviews of
time-sengtive areas on a continual basis.

Schedule. Containsthe IEP s forma schedule, including areas audited, audit due dates,
and follow-up activities.

Corrective Action Plans. Contains the procedures to identify overdue audits and close
audits after findings are answered acceptably.

Analysis. Defines the process to conduct root cause and trend analysis.
Records. Incudesthe provisonsto maintain fileson al completed audits.

Training. Defines each ar carrier’sformd training program, including on-the-job and
recurrent traning.

Resources. Contains the procedures for the |EP to maintain adequate resources.

Overview. Depicted in Figure 3 isasample mode program. The FAA notes an air carrier’ sIEP
may be different but should include the same significant dements. The individua responsble

for the |EP Department should report directly to the Chief Executive Officer. Thisindividud is
respongble for implementing the program and has the authority to amend or modify the IEP.

He or sheisaso responsible for maintaining the 1EP procedures, ensuring adl 1EP personnd are
trained and qudified, and scheduling the |EP audits. The IEP auditors conduct the audits and
collect data. The auditors should report their findings to the process owners, who will implement
immediate corrective action and report back to the |EP Department. If the corrective action is
rejected by the |EP Department, the data go back to the process owners for re-evaudtion. If the
corrective action is accepted by the |EP Department, the data are entered into a data base for
sysem anadyss and identification of system trends. System corrective action recommendations
are forwarded to the Chief Executive Officer for ultimate implementation by the process owners.
If the system corrective action is implemented, the |EP Department conducts follow-up audits
through the process to verify that the corrective actions iminated the problems. The FAA notes
that the IEP should apply equaly to dl areas within the air carrier, such as Maintenance,

Hight Operations, Ground Operations, and In-Hight Operations.
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Figure 3 — Model IEP
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Description of Elementsin |EP Flowchart:

Procedures. The IEP manua should contain written procedures to—
Modify the IEP,
Control documents,
Document findings,
Forward findings to the appropriate areas of responsibility for corrective actions,
Track findings and ensure discrepancies are resolved,

Schedule follow-up audits to verify the dimination of degp-rooted problems and ensure
corrective action plans are effective,

Schedule audits and reviews of time-sengtive areas on acontinud bas's,
|dentify overdue audits,

|dentify overdue audit responses, and

Ensure audits are not closed until al findings are answered acceptably.

The |EP manud should dso include a definition of unique terms.

Chief Executive Officer. Theair carrier should have a procedure for top management to review,
and document its review of, the IEP and its products.
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Lines of Business. A format for response to findings should be defined in the IEP manud. The
ar carrier should have awritten process for corrective action plans and timelines to be developed
when deficiencies cannot be resolved quickly.

|EP Department. Each carrier should have an established IEP that reports to the highest-leved
individua in the company. Management’sinvolvement in the |EP should be depicted in an
organizationd chart included in the IEP manual. The organizationd chart should indicate that
the |EP manager reports directly to the top manager. The duties and responsibilities of the
personnd involved in the IEP should be defined in the IEP manua and in individud

job descriptions. Each air carrier should define its auditor qudifications. Each air carrier should
have an individua who has the authority to establish and modify the air carrier’ s policies and
procedures. In addition, each air carrier should have a management representative who hasthe
respongbility for ensuring the |EP is properly maintained. Findly, each air carrier should have
written policies or processes for (1) obtaining and maintaining adequate resources for the IEP
and (2) dedicating staff to the IEP.

Best Practices Observed During Review

One air carrier has devel oped a sophigticated data base system to track and monitor al its

|EP audits. An open item report is generated on aweekly basisto aid in tracking findings. The
data base dso automatically triggers follow-up audits. When an audit is closed in the data base,
afollowup audit is automaticaly scheduled within 60 to 90 days to eval uate the implementation
and effectiveness of the corrective action and the degree of asamilation of changes.

Two air carriers do not permit findings to be closed with no action.

One air carrier dedicates significant resources to its IEP. It has adedicated 1EP staff of 15,
which includes 1 generd manager, 1 secretary, 3 senior auditors, and 10 eva uators.

Audits. Each ar carrier’s IEP manua should define the areas to be audited, specific audit
objectives, and required audit frequencies. Each air carrier should have focused audit checklists
for each audit area. The |EP sforma schedule should outline dl areas to be audited, audit

due dates, and required follow-up activities. Each air carrier should have a system to track
audit accomplishment, monitor discrepancies, and highlight necessary follow-up activities
Additiondly, each air carrier should have a written process to maintain files on al accomplished
audits and to include the following in the files: (1) most recently completed audit report,

(2) previous audit report, (3) audit checklist with findings identified, and (4) documentation of
discrepancy resolution. Each air carrier’s IEP manua should define aformat for audit reports.

Training. Each air carrier should have a documented training program for its |EP auditors that
includes on+the-job and recurrent training. The duties and responsibilities of each air carrier’s
|EP auditors should be defined in the training program. The IEP should require training records
to be kept that document |EP training.
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Best Practice Observed During Review

Oneair carrier’ s 1EP auditors receive formal, comprehensive quality sysemstraining and
maintain various certifications in industry programs such as SO 9000, ASQ Certified Quality
Auditor, Sx Sigma Process Qudity Management, and CASE Auditor authorization. Each
auditor receives 999 hours of on-the-job training and is required to complete recurrent training to
maintain industry certifications.

Corrective Action. The IEP manua should define aformat for responses to findings and contain
awritten process for corrective actions and timelines to be developed when deficiencies cannot
be resolved quickly. Each air carrier should have written procedures that ensure the root cause
of each discrepancy is corrected to prevent recurrence.

System Analysis. Each air carrier’ s |EP should contain a process for the analysis of findingsto
determine root causes. Each air carrier should have written procedures to ensure the root cause
of each discrepancy is corrected to prevent recurrence.

Best Practice Observed During Review

Two air carriers conduct extensive root cause anaysis and drill down to the lowest-leve
root cause.

Identification of Trends. Each air carrier should require that audit summaries be used to conduct
trend andysis of discrepancies.

Best Practice Observed During Review

Two air carriers produce detailed, comprehensive audit reports that follow a consistent formet.

Examples of | EP Success Observed During Review: One air carrier’ s code-share operational
review was insrumenta in developing the industry standards outlined in the Department of
Trangportation (DOT) Code Share Safety Program Guidelines, and exceeds the Department of
Defense (DOD) requirements. The air carrier’ s auditors recelve extensive qudity auditor
training, and, through the use of andytica skills training such as Six Sigma Process Qudlity
Management and root cause andysis, the air carrier ensures that foreign air carriers’ quality
sysems meet DOT and DOD requirements. Through a detailed assessment, the air carrier can
determine and score the hedlth of aforeign air carrier’ s quality sysem. Aninternd report is
produced that details the strengths and opportunities for improvement identified at the foreign

ar carier. Any qudity systems at the foreign air carrier deemed benchmarks or best practices
areidentified and communicated to the air carrier as opportunities to sirengthen its own program.

Another air carrier’ s fueling audit program is exceptiona. The air carrier has aready conducted
25 auditsin 2000, and each arearelated to fuel istracked and reviewed for completeness and
accuracy. In addition, the air carrier kegps digital photographs on file of dl findings.

Trend analysis conducted by |EP personnel at one air carrier contributed to a reduction in the
number of fud spaills, which were a chronic problem. The air carrier’ s objective was to identify
the root cause of the fud spills and make changes to prevent spills from occurring. The

ar carier cgptured data on fue spills from every reporting station, broke the data down into
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category by aircraft type, looked at the identified causes, and charted the causesto look for
trends. The trend andyssindicated that the mgor causes of fud spillswerefaled

Volumetric Top Offs (VTOs), fuel venting, and inoperative fuel gauges, which accounted for

90 percent of the fud spills. The andyss dso indicated that over 80 percent of the fud spills
were on thin-winged aircraft. The air carrier then conducted an experiment that indicated there
was a 2 percent expansion of fud occurring during the summer monthsin the wing tanks of
thinrwinged aircraft. These datawere used by the air carrier’ s fud load planning group to reduce
the fud load in the wing tanks of the thin-winged airplanes. In most cases, the wing fud load

was reduced by 2 percent, with the offset placed in the center tank. Asaresult of these efforts,
the into-plane fud spills were reduced by more than 75 percent from the prior year over the same
5-month period.

SAFETY PROGRAM

Objective: To mativate safe behavior through the establishment of a dynamic corporate
safety culture.

Criteria:
14 CFR § 119.65
FAA Order 8300.10, chapter 4
FAA Order 8400.10
HBAT 97-03, Aviation Safety Action Program
HBAT 99-19, 14 CFR Part 121 and 135 Air Carrier Safety Departments, Programs, and
the Director of Safety
Significant Elements: Anair carier’s Safety Program should include, but is not limited to, the
following dements
Overall. Identifiesthe Director of Safety and defines each air carrier’ s Safety Program.

Senior Management Commitment. Defines the Director of Safety’ s reporting authority
and contains the duties and respongibilities of the Director of Safety and the personne
involved in the Safety Program.

Establishment of Safety Action Group. Defines the safety action group and its activities.

Hazard Identification and Risk Management. Definestheair carrier’ s review and use of
safety data.

Ongoing Hazard Reporting Systems. Contains procedures for the air carrier’s
investigation and reporting on potentia hazards.

Positive Safety Culture. Contains the air carrier’s safety awareness program.
Schedule. Defines the Safety Program’s audit system.
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Corrective Action Plan. Includes a process for root cause analysis.
Regular Evaluation. Defines the format for audit documents.

Emergency Response Plan. Containsthe air carrier’ s emergency response plan.

Overview. Depicted in Figure 4 isasample mode Safety Program. The FAA notes an

ar carier’s Safety Program may be different but should include the same significant eements.
The Director of Safety is responsible for maintaining the Safety Program and should have the
authority to amend or modify the program. The Director of Safety isdso responsble for
ensuring the Safety Program’ s procedures are current and the personnd in the Safety Department
aretrained and qudified. The Safety Department conducts al scheduled and event-based audits
and gathersthe data. The findings are sent to the process owners for immediate

corrective action. If the Safety Department accepts the process owners  corrective action, the
data are entered into a centra database. The centra data base receives information from
external sources, such as FOQA, ASRP, and ASAP. If the Safety Department rejects the
corrective action, the data are reevaluated and presented to the process owners for

corrective action. System analysisis conducted on the data to identify root causes. The
information also is compared with exigting data to identify trends, which are brought to the
Safety Council. The Safety Council is made up of individuas from within dl the ar carrier’s
groups, such as Maintenance, Hight Operations, In-Hight, and Ground Operations. The

Safety Council makes recommendations for system corrective action, which are presented to
the Senior Executive for implementation by the process owners. The Safety Department
schedules follow-up audits to evauate the effectiveness of the corrective action.
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Figure 4 — Model Safety Program
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Description of Elementsin Safety Program Flowchart:

Senior Executive. Each air carrier should have a procedure for top management to review the
Safety Program.

Best Practices Observed During Review

Oneair carrier’ s top management receives staff meeting briefings and reviews aircraft
damage reports and weekly quality reviews and activity reports. Top management isaso
involved in the air carrier’ s biannud and annua Safety Program reviews.

Another air carrier has a corporate culture of open communication among everyone in the
company a dl levels, from the Chief Executive Officer down. This practice permits and
encourages the free flow of critical information and encourages the employees to be innovative
and creative in the performance of their jobs.

Director of Safety. Each air carrier should have a documented Safety Program and identify an
individua asthe Director of Safety on its Operations Specifications. The Director of Safety
should have the responsbility for ensuring the Safety Program is properly established,
implemented, and maintained. The safety manud should contain awritten policy thet identifies
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how to obtain and maintain adequate resources for the Safety Program. The Director of Safety
should report directly to top management. Each air carrier should define the Director of Safety’s
qudifications and duties. In addition, the duties and respongihilities of the personnd involved in
the Safety Program should be defined in company documents. Each air carrier should have
written policies and procedures for devel oping a safety awareness program. Unigue terms
should be defined in the safety documents. Each air carrier should have a documented
emergency response plan that has formal written procedures. The emergency response plan
should be practiced and checked. In addition, each air carrier should have written procedures for
the control of documents.

Best Practices Observed During Review

At four of the air carriers, the Director of Safety reports directly to the President or
Chief Executive Officer, who is kept informed on the progress and impact of the Safety Program
through forma and informa mestings.

Oneair carrier's Emergency Response Manud contains policies and procedures that include
specific plansin case of accidents, incidents, bomb thregts, and other emergencies. The

ar carier has awel-gaffed Emergency Response Department. The scenarios practiced by
the air carrier are in-depth and thorough.

Another air carrier has a complete accident and incident program. The Safety Department
identifies events that are to be investigated using established risk assessments. An

investigation team is assembled using expertise from other divisons. The audit history,
activities, findings, actions, and recommendations are entered into a data base, and when the
initid investigation is finished, a computerized audit report is crested. The data base also tracks
the recommendations until the agreed-upon corrective action has been taken.

Safety Department Audits. Each air carrier should have a documented process or system to
conduct interna and externa safety audits, plan audits, track audit accomplishments, and
highlight necessary follow-up actions. The safety manua should describe dl the areasto be
audited and define aformat for audit reports, findings, checklists, and responses to findings.
Each ar carrier’s Safety Program should include a requirement to maintain files on al
accomplished audits.

Central Data Base. Each air carrier should have written procedures for developing and
maintaining a data base of safety information, and investigating and reporting on
company events and potentia hazards that can affect safety.

System Analysis. Each air carrier should have written procedures that encourage the review of
thefollowing dataa ASRP, ASAP, SDR, MIS, accident/incident investigation, safety audit and
inspection, IEP, and FOQA. Each air carrier should aso have written procedures that encourage
the review of safety committee data The safety manua should include a process for the analys's
of findings to determine root causes.

Identification of Trends. Each air carrier should have written procedures that encourage the
integration of the following datas ASRP, ASAP, SDR, MI S, accident/incident investigation,
safety audit and ingpection, I1EP, and FOQA.
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Safety Council. Each air carrier should have a safety action group and written procedures to
record the results of the safety action group meetings. Each air carrier’ s safety manua should
contain procedures for the solicitation and processing of safety-improvement suggestions.

Best Practice Observed During Review

Oneair carrier’ s senior management is required to meet corporate safety gods determined by its
safety committee. The air carrier has three safety action groups: the Safety and Security

Standing Committee, the Corporate Compliance Committee, and the Safety Communication and
Awareness Committee. The air carrier’s Maintenance Department also has a Safety Event Team.
Theair carrier has numerous other safety group activities in which the employees regularly
participate. The air carrier maintains two hotlines, the Flight Safety Communications System

and the Crew Operations Report System. All safety issues are identified and directed to the
divison with responghility. Furthermore, the employees are encouraged to be part of the
Continuous Improvement Teams, which alows them to participate in problemsolving.

System Corrective Action. Each air carrier should have a documented system to
monitor discrepancies.

Examples of Safety Program Success Observed During Review. Oneair carrier’s Corporate
Safety Department and Regulatory Compliance Department track issues and resolution of safety
committee agendaitems. These departments eva uate the safety committee data to ensure
appropriate integration into their sysems. The review team reviewed this process and found

two examples of issues the Safety Program has addressed. Inone, the air carrier had been

faced with an ongoing cabin dide deployment problem. The Corporate Safety Department
determined that a specid flagging pin should be used. Once this recommendation was made, all
sections of the company complied. Another example was the replacement of aircraft towing

bar shear pins every 6 months. In spite of these examples, the council is used primarily

for information exchange rather than for action.

The review teams found that two air carriers (A and B) flying DC—-9 airplanes experienced

brake failures on these airplanes during landing. During the review of air carrier A, the team
noted that the DC—9 brake problem was currently the top reliability problem; however, the
review of ar carrier B indicated that the chronic DC-9 brake problem was virtudly diminated.
The review team noted that air carrier A viewed the brake problem as a maintenance issue aone.
On the other hand, air carrier B’'s Safety Program conducted root cause and trend anayss of the
brake problem, and because air carrier B's Safety Program interfaces with the entire company,
the air carrier reviewed maintenance and operations data when it addressed its DC-9 brake
problems. By examining FOQA data, air carrier B identified the use of incorrect speeds on
gpproach and during the use of thrust reversers, which is an operationd issue, not a maintenance
issue. Onceair carrier B reduced its operating speeds through the application of proper operating
procedures, DC—9 brake fallures were virtudly iminated. The FAA points out that this
highlights the importance of the interfaces between the Safety Program and the rest of the
company. Because ar carrier B saw the problem as more than just a maintenance issue, they
were able to get to the root cause, which was an operationa issue, and were able to eiminate
the problem.
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