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Executive Summary

Purpose

U.S. airlines and air cargo companies now operate more than 6,700
aircraft, nearly 1,000 more than in 1990. Maintaining, repairing, and
renovating this fleet costs about $6.5 billion a year. Nearly half of this
work is now done by about 2,800 independent repair stations rather than
by the air carriers themselves. Located worldwide, these repair stations
vary greatly in size and scope. Some employ only a few people and fix a
limited range of components, such as radios or instruments. Others have
thousands of workers doing everything from conducting routine engine
maintenance to rebuilding entire airframes. Although repair stations have
been part of the aviation industry for decades, their use has grown
substantially in recent years, particularly by airlines and cargo companies
just entering the market. These new carriers have found it more
economical to contract out much of their maintenance work rather than
hiring their own staffs and building extensive facilities.

Because repair stations deal with virtually all aircraft components,
ensuring that their work is competently done is an important part of
enhancing aviation safety. The Federal Aviation Administration (FAA) is the
federal agency responsible for doing so. FAA conducts this oversight in two
main ways: by sending its own inspectors to review repair station
operations and by making airlines and air cargo companies responsible for
ensuring that repair stations are following proper procedures. In recent
years, FAA's oversight of repair stations has become a matter of concern, in
part because work performed by repair stations has been identified as a
factor in several aircraft accidents. For example, the National
Transportation Safety Board determined that the probable cause of an
engine fire that destroyed a ValuJet DC-9 on an Atlanta runway in

June 1995 was the inadequate procedures used by repair station personnel.

The Ranking Minority Member of the Aviation Subcommittee of the Senate
Committee on Commerce, Science, and Transportation, and Senator Ron
Wyden asked GAO to examine FAA’s oversight of repair stations. GAO’s
review focused on FAA’s own inspection activities at repair stations. At a
later date, Gao plans to conduct a more detailed examination of FAA’s role
in requiring airlines and air cargo companies to ensure that repair stations
are following proper procedures. This current review examined the
following questions:

What is the nature and scope of the oversight of repair stations conducted
by FAA personnel?

How well does Faa follow up on inspections to ensure that the deficiencies
in repair stations’ operations are corrected once they have been identified?
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Background

Results in Brief

« What steps has FAA taken to improve the oversight of repair stations?

As the size of the airline and air cargo industries has grown, so has the
reliance on repair stations. In 1990, repair stations performed 37 percent of
air carriers’ maintenance; by 1996, the figure was 46 percent. More than
2,500 domestic and 270 foreign repair stations do work for air carriers.
FAA’s certification process establishes what the repair stations are qualified
to do. While many repair stations have fewer than 15 employees and a
limited range of activities that FAA has certified, some employ thousands of
workers who completely overhaul engines and renovate aging airframes
for additional years of service. FAA’s inspection activities are aimed at
ensuring that repair stations are still meeting the certification
requirements.

FAA had about 3,000 inspectors in fiscal year 1997. About 600 of them were
involved in repair station inspections. FAA’s guidelines require that each
repair station be inspected at least once a year. These inspections involve
checking such matters as whether repair station staff have the appropriate
qualifications to do the work and whether repair procedures meet FAA
regulations. About 550 inspectors oversee repair stations located in the
United States, usually through inspections conducted by individual
inspectors. For larger facilities, these inspections may take place over
several visits. Most of the inspectors are responsible for several repair
stations as well as other types of operations, such as helicopter operators
and training schools for pilots and mechanics. The remaining 50 inspectors
inspect foreign repair stations that work on aircraft registered in the
United States. These inspectors have fewer additional duties because FAA
generally has no regulatory authority over foreign operations that do not
directly affect aviation in the United States. Unlike their counterparts on
the domestic side, these inspectors conduct most of their repair station
inspections in teams.

FAA’s records indicate that the agency is meeting its goal of inspecting
every repair station at least once a year. GAO examined FAA’s 1996
inspection records on about one-fourth of the 2,800 repair stations doing
work for air carriers and confirmed that minimum inspection requirements
had been met. In addition, 84 percent of the inspectors Gao surveyed
stated that they believed the overall compliance of repair stations was
good or excellent. However, more than half of the inspectors stated that
there were areas of compliance that repair stations could improve. FAA
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relies primarily on reviews by individual inspectors of most domestic
repair stations. In a few cases, FAA also uses teams to assess compliance at
large, complex facilities. At such facilities, a team approach has been
shown to be more effective at identifying problems than visits by
individual inspectors, uncovering more systemic and long-standing
deficiencies. A few of FAA’s offices have recognized that the traditional
approach of relying on one inspector may be inadequate in such situations
and have begun to use teams to inspect large repair stations. FaA officials
acknowledge and support these initiatives. They said they believe these
initiatives need to be evaluated and, if appropriate, used at other offices.

GAO could not find sufficient documentation to determine how well FAA
followed up to ensure that the deficiencies found during the inspections of
repair stations were corrected. Thus, it was impossible to assess how
completely or quickly repair stations were bringing themselves into
compliance. FAA does not tell its inspectors what documentation to keep,
and the resulting information gaps lessen the agency’s ability to determine
how well its inspection activities are working or to identify and react to
trends. These gaps in documentation are particularly important because
FAA is spending more than $30 million to develop a reporting system that,
among other things, is designed to use the documentation to make
inspection decisions, such as where to apply the agency’s inspection
resources to address those areas that pose the greatest risk to aviation
safety.

Following the May 1996 crash of a ValuJet DC-9 in the Florida Everglades,
FAA announced new initiatives to upgrade the oversight of repair stations.
These initiatives were directed at clarifying and augmenting air carriers’
oversight of repair stations, not at ways in which FAA’s own inspection
resources could be better utilized. However, FAA does have three other
efforts under way that would have a more direct bearing on its own
inspection activities at repair stations. One effort would revise the
regulations governing repair station operations, and another would revise
the regulations governing the qualifications of repair station personnel.
The revision of the repair station regulations began in 1989 and has been
repeatedly delayed. The third effort is the addition of more FaA inspectors,
which should mean that more resources can be devoted to inspecting
repair stations.
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Principal Findings

Current Inspection
Approach Limits FAA’s
Ability to Ensure
Compliance at Large
Repair Stations

Most of FAA’s offices use the approach of assigning an individual inspector
to a repair station, even one that is large and complex, rather than
assigning a team of inspectors. Although this one-inspector approach
constitutes FAA’s primary frontline surveillance of repair stations, each
year regional and national decisions are made to use teams for more
comprehensive reviews of a few repair stations. When direct comparisons
could be made, teams were shown to be more effective than individual
inspectors in identifying those areas in which repair stations were not in
compliance with FAA’s rules and regulations, even if one inspector visited
the facility several times and the team visited it just once. Gao reviewed 19
instances in which large repair stations inspected by one person had also
been inspected by a special team during the same year. These special
inspections are conducted at selected facilities that FAA regards as needing
additional attention. The teams found a total of 347 deficiencies, only 15 of
which had been identified in all of the visits made by individual inspectors
in the year or more leading up to the special inspections. Deficiencies the
teams identified included many that were systemic and apparently
long-standing, such as inadequate training programs or poor manuals for
quality control. Such deficiencies were likely to have been present when
the repair stations were inspected earlier by individual inspectors.

There are several reasons why team inspections identify a higher
proportion of the deficiencies that may exist in the operation of large
repair stations. Teams are better than individuals at ensuring that the
inspection covers all areas of operations and that inspectors stay focused
on the task at hand. Many FaA inspectors responsible for conducting
inspections on their own said that because they have many competing
demands on their time, their inspections of repair stations may not be as
thorough as they would like. Another reason is that team inspections make
greater use of checklists or other job aids for ensuring that all points are
covered. FAA’s guidance requires inspectors to address all aspects of repair
stations’ operations but does not prescribe any checklist or other means
for specifying the items to be covered. The lack of a standardized
approach increases the possibility that items will not be covered. Finally,
inspectors believe team inspections help ensure that their judgments are
independent because most team members have no ongoing relationship
with the repair station. By contrast, individual-inspector reviews are
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conducted by personnel who have continuing regulatory responsibility for
the facilities.

A few of FAA’s offices have recognized that the traditional approach of
relying on one inspector may be inadequate for overseeing the operations
of large repair stations and have reconfigured their inspection resources to
do more team inspections without adversely affecting other duties. They
have done so mainly by redirecting the time formerly spent on reviews by
individual inspectors into more systematic inspections done by a team of
local, in-house staff. Gao identified FAA offices in Scottsdale, Arizona;
Miami, Florida; and Seattle, Washington, as having initiated such changes
on their own. FAA headquarters officials acknowledge and support these
offices’ initiatives. They said they believe these initiatives need to be
evaluated and, if appropriate, used at other offices.

Follow-Up and
Documentation Need
Attention

FAA’s guidance is limited in specifying for inspectors what documents
pertaining to inspections and follow-up need to be maintained in repair
station files. The closest thing to a requirement is a statement in the
Airworthiness Inspector’s Handbook that the deficiency letter FAA sends to
the repair station describing all deficiencies should be included in the
repair station case file. GAO examined records of 172 instances in which
FAA sent deficiency letters to domestic repair stations. The responses from
the repair stations were not on file in about one-fourth of these instances,
and FAA’s assessments of the adequacy of the corrective actions taken by
the repair stations were not on file in about three-fourths of the instances.
GAO also examined computer-based reports summarizing inspection
information for FAA managers and found these reports were even less
complete. Without complete documentation, it was impossible to assess
how completely or quickly repair stations were bringing themselves into
compliance.

Better documentation is needed not only to allow FAA to demonstrate how
quickly and thoroughly repair stations are complying with regulations, but
also because it can affect FAA’s ability to identify performance trends
involving the inspection of repair stations and to make informed decisions
about them. FAA is spending more than $30 million to develop a reporting
system that, among other things, is designed to use this documentation to
make decisions on applying inspection resources to those areas posing the
greatest risk to aviation safety. Such a system will be of limited use if the
documentation on which it is based is inaccurate, incomplete, or outdated.
FAA must have data to show where safety problems and deficiencies exist
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and, thus, where to better target its limited inspection resources. In 1995,
as part of a prior study examining FAA’s information management systems,
GAao recommended that FAA develop a comprehensive strategy for making
data-related improvements. FAA agreed, but it fell behind in its schedule for
making improvements. Continued monitoring will be needed to ensure
that the actions taken are sufficient to resolve the problems by

December 1999, when the new reporting system is scheduled for
completion.

Documentation of inspections and follow-up was better in rFaA’s files for
foreign repair stations, perhaps in part because under FAA regulations,
foreign repair stations must renew their certification every 2 years. By
comparison, domestic repair stations retain their certification indefinitely
unless they surrender it or FAA suspends or revokes it. Foreign repair
stations appear to be correcting their deficiencies quickly so that they
qualify for certificate renewal. The 34 FAA inspectors GAO interviewed who
had conducted inspections of both foreign and domestic repair stations
were unanimous in concluding that compliance occurred more quickly at
foreign facilities. They attributed the quicker compliance to the renewal
requirement and said that it allowed them to spend less time on follow-up,
freeing them for other surveillance work. However, because of the poor
documentation in domestic repair station files, GAO was unable to confirm
whether foreign repair stations achieve compliance more quickly than
domestic repair stations do.

Actions Under Way
Directed Primarily at Air
Carriers’ Oversight of
Repair Stations

The six repair station initiatives announced in June 1996 by the previous
FAA Administrator following the ValuJet crash are directed at clarifying
and augmenting air carriers’ responsibilities for overseeing repair stations.
For example, one initiative requires that before an air carrier can add a
repair station to the list of repair stations doing substantial maintenance
on its aircraft, the carrier must conduct an audit to verify that the repair
station is capable of doing the work in accordance with the carrier’s
approved programs. GAO did not directly assess the initiatives in this
review because the initiatives are not focused on strengthening FaA’s own
inspection and follow-up efforts. FAA inspectors assigned to oversee repair
stations told GAo that the initiatives would have no effect on their direct
inspections of repair stations.

Several other efforts unrelated to the June 1996 initiatives may hold

potential for improving FAA’s own inspections of repair stations. Two
involve initiatives to change the regulations covering repair station
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Recommendations

Agency Comments

operations and the certification requirements for mechanics and
repairmen. FAA acknowledges that the existing regulations do not reflect
many of the technological changes that have occurred in the aviation
industry in recent years. The FAA inspectors surveyed by GAo strongly
supported a comprehensive update of repair station regulations as a way
to improve repair stations’ compliance. This update began in 1989, has
been repeatedly delayed, and still remains in process. The most recent
target—to have draft regulations for comment published in the Federal
Register during summer 1997—was not met. Similarly, the update of the
certification requirements for maintenance personnel has been suspended
since 1994. Because of these long-standing delays, completion of both
updates may require additional attention on management’s part to help
keep both efforts on track. The third effort involves increasing FaA’s
inspection resources: Since fiscal year 1995, FAA has been in the process of
adding more than 700 inspectors to its workforce who will, in part,
oversee repair stations. Survey responses from current inspectors
indicated that the success of this effort will depend partly on the
qualifications of the new inspectors and on the training available to all
those in the inspector ranks.

To improve FAA’s oversight of repair stations, GA0 recommends that the
Secretary of Transportation instruct the Administrator of FaA to take the
following actions:

Expand the use of locally based teams for repair station inspections,
particularly for repair stations that are large, complex, have higher rates of
noncompliance, or meet predetermined risk indicators; and develop and
use checkKlists or job aids for inspectors as a way of bringing about more
comprehensiveness and standardization.

Specify what documentation should be kept in repair station files to
record complete inspection results and follow-up actions.

Monitor the implementation of the strategy for improving the quality of the
data to be used in FAA’S new management information system.

Expedite the efforts to update regulations pertaining to the oversight of
repair stations, and establish and meet schedules for completing the
updates.

GAO provided the Department of Transportation and FAA with a draft of this
report for their review and comment. GAO met with FaA officials, including
the Deputy Associate Administrator for Regulation and Certification
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(acting on behalf of the FAA Administrator) to obtain FAA’s comments. FAA
agreed with the draft’s overall message and recommendations.

FAA said it will build on its already successful repair station inspection
program to enhance the oversight of this sector of the aviation industry.
FAA cited several agency initiatives that it said are under way to do that.
FaA’s 90-day safety review conducted last year recommended the creation
of an analytic unit that could provide safety trend data to inspectors. FAA
said an office within the Flight Standards Service was created on May 20,
1997, to provide data that will help focus inspection and other resources.
The review also recommended that field and division managers be given
the flexibility to determine the skills needed in a particular field office to
ensure the appropriate mix of technical, paratechnical, support, and
clerical expertise. FAA said that this flexibility will be supported through
the establishment of new staffing standards—a long-term project that is
already under way.

Additionally, FaA provided some technical comments and corrections on

the draft report. GAO revised the report as appropriate to reflect FAA’s
technical comments and corrections.
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Chapter 1

Background

Growing Air Carrier
Industry Creates
Additional Need for
Maintenance and
Repair Services

Passenger airlines, air freight companies, and other air carriers in the
United States spend almost $6.5 billion every year maintaining and
repairing their aircraft, according to industry estimates. While these
carriers have traditionally performed much of this maintenance and repair
work themselves, many are now contracting an increasing portion of the
work to about 2,800 repair stations in the United States and other
countries.! As the agency responsible for overseeing the aviation industry,
the Federal Aviation Administration (FAA) has the primary responsibility
for ensuring that repair stations are operating in accordance with laws and
regulations.

Commerecial air carriers certified in the United States now operate more
than 6,700 aircraft, nearly 1,000 more than in 1990. Operators include more
than 150 airlines, freight carriers, charter firms, and other companies
certified by FAA and operating under part 121 of the Federal Aviation
Regulations.? The aircraft they operate range from planes such as a
Fairchild Metroliner III, which typically carries a maximum of 19
passengers or about 5,000 pounds of cargo, to planes such as a Boeing
747-400, which is capable of carrying more than 400 passengers or 122 tons
of cargo. Some of the largest companies, like United Airlines or American
Airlines, may have 500 or more aircraft.

With more aircraft flying, the need for maintenance and repair services has
grown. Air carriers spent almost $6.5 billion for maintenance and repair on
their aircraft in 1996, according to an industry estimate.? This amount is an
increase of $1.2 billion, or 23 percent, over the estimate of $5.3 billion in
1990. The term “maintenance and repair” encompasses a wide variety of
activities. Some activities involve frequent servicing, such as overhauling
tires, wheels, and brakes. Others include more extensive renovation, such
as airframe maintenance, that must be done as aircraft get older. FAA
classifies maintenance and repair activities into six rating categories (see

Although nearly 5,000 repair stations are certified by FAA, data provided in FAA’s Vital Information
Subsystem specifically identified about 2,800 of those as performing work on aircraft with 10 or more
seats. Of these facilities, more than 2,500 are in the United States, and 273 are in foreign countries. This
report addresses the oversight of these 2,800 repair stations.

2Air carriers now operating under part 121 use aircraft configured for 10 or more passengers. New
rules adopted by the FAA in 1995 require certain commuter operators conducting scheduled
operations under part 135 to conduct those operations under part 121 beginning in March 1997.
Included were those air carriers conducting scheduled operations carrying passengers with aircraft
configured for 10 to 30 seats. This report uses the term “air carriers” to refer to companies operating
under part 121, including those that formerly operated under part 135.

3This figure includes air carriers with revenues exceeding $100 million annually.
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table 1.1), which it uses to designate the type of maintenance or activity it
has certified a repair station to perform.

Table 1.1: Repair Station Rating
Categories

What Are Repair
Stations?

Rating @ Examples of service performed

Accessory Functional check and calibration of fuel
control unit

Airframe Inspection and repair for corrosion and
fatigue damage

Instrument Calibration of air speed indicator

Power plant Borescope inspection of internal engine
components

Propeller Examinations and repair of cracks, nicks,

and deformations

Radio Measurement of frequency and power of
transmitting unit

aFAA also issues limited ratings for items such as nondestructive testing, maintenance on
emergency equipment or landing gear, or other specialized services not included in the aircraft
rating categories.

Some major air carriers, such as American Airlines and United Airlines,
have substantial maintenance facilities of their own. However, many air
carriers, including smaller air carriers, have used third-party repair
stations rather than invest in the additional staff and hardware needed to
do the work in-house. Some new air carriers entering the passenger or air
freight markets have chosen to rely heavily—and in some cases, almost
exclusively—on repair stations.

The term “repair station” spans a wide variety of operations. In 1996, there
were almost 5,000 repair stations certified by FAA, about 2,800 of which
performed maintenance work on aircraft used by air carriers.* A repair
station’s certificate specifies the types of maintenance it can perform.
Some repair stations specialize in one particular maintenance and repair
category, while others may conduct work in several categories. As figure
1.1 shows, the types of maintenance most often included in the certificates
of these 2,800 repair stations were for accessories and airframes.

“The other 2,200 certified repair stations worked on general aviation aircraft which are regulated under
part 91 of the Federal Aviation Regulations. General aviation comprises all civil aircraft operations
except those involving such commercial activities as the transport of revenue-paying passengers. Over
90 percent of the aircraft registered in the United States are general aviation aircraft.

Page 15 GAO/RCED-98-21 Aviation Safety



Chapter 1
Background

Figure 1.1: Types of Maintenance Performed by Repair Stations

FAA-certified repair
stations performing

work for air carriers:

2,800

Type of maintenance
covered in certification

All other
FAA-certified
repair stations:
2,200

44%

Accessories I
Airframes I
Power plants I
Instruments I
Radio I
Propellers D

0 2000 400 600 800 1,000 1,200
Number of repair stations

Note: Some repair stations are certified for more than one type of maintenance.

Source: FAA data.

In addition to specifying the types of maintenance a repair station can
perform, FAA may limit the scope of a repair station’s activities. For
example, whenever appropriate, FAA may issue a rating that limits a repair
station’s work to maintaining or altering only certain types of airframes,
power plants, propellers, radios, instruments, or accessories. Such a rating
may be limited to a specific model of aircraft, engine, or constituent part
or to any number of parts made by a particular manufacturer. FAA also
issues limited ratings for specialized work, such as nondestructive testing,
maintenance on landing gear or emergency equipment, or other specific
areas not included in any of the six standard rating categories.’

5As of Nov. 15, 1996, 251 repair stations performing work for air carriers held one or more limited
ratings for items such as nondestructive testing, maintenance on emergency equipment or landing
gear, or other specialized service or maintenance not included in the aircraft rating categories.
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Repair stations vary considerably in size and scope of operations. For
example, Tramco, Inc., located in Everett, Washington, is one of the
largest repair stations in the United States, with hangar facilities of 450,200
square feet and a workforce of more than 2,000. At one time, this facility
can accommodate five wide-body aircraft, such as Boeing 747s, and five
narrow-body aircraft, such as Boeing 737s. The repair station primarily
conducts regularly scheduled maintenance and modifications, and it also
modifies new aircraft when specifications are changed after
manufacturing is completed. Figure 1.2 shows maintenance being done on
a Boeing 727 at this facility. By contrast, Precision Avionics & Instruments
in Atlanta, Georgia, is a much smaller repair station. It employs 35 workers
and has a facility of 24,000 square feet where it primarily services
instruments, electrical and electronic components and accessories.
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Figure 1.2: Maintenance Being Done on a Boeing 727 at Tramco, Inc., Everett, Washington

While most domestic repair stations are operated independently of
commercial airlines, a few are in-house maintenance operations that
conduct work for other airlines on a contractual basis. For example, at its
own maintenance facilities, Delta Airlines performs power plant
maintenance for such carriers as American Airlines, Air Jamaica, Trade
Winds, and Aeroflot Russian International Airlines.

Repair stations that work on the aircraft of U.S. carriers are found
throughout the rest of the world, though not in as great a number as repair
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How Does FAA
Oversee Repair
Stations?

stations in the United States. In all, about 270 raa-certified foreign repair
stations perform repair work for U.S. air carriers. For example, Sabena
Technic, the maintenance arm of Sabena Belgian World Airlines, does
engine repair work for Federal Express and other carriers at its facility in
Brussels. Sabena has FAA’s approval for work on airframes, power plants,
radios, instruments, and accessories.

FAA’s oversight of repair stations is divided into two phases—certification
and surveillance. Certification initially involves a repair station’s applying
to FAA for authority to perform certain types of maintenance on certain
types of aircraft. FAA inspects the repair station to ensure that the
applicant’s proposed procedures are effective and that the equipment
meets regulatory requirements. In addition, FAA also inspects facilities,
personnel, and material as well as the repair station’s inspection system. If
FAA finds these things to be in order, it issues a certificate with a set of
“operation specifications” that cover what maintenance activities the
repair station is authorized to perform. Certification is handled in one of
two ways, depending on whether the repair station is in the United States
or abroad. FAA requires foreign repair stations to renew their certification
at least every 2 years, but for domestic repair stations, certification is
permanent unless it is surrendered by the applicant or suspended or
revoked by FaA.

Surveillance, usually in the form of inspections, follows certification. FAA’s
guidelines require its safety inspectors to perform a facility inspection of
each domestic and foreign repair station at least once every year. For
many of the larger domestic repair stations, this inspection is broken into
multiple visits. For example, FAA inspectors visited Evergreen Air Center,
one of the larger repair stations we reviewed in depth, more than 20 times
during fiscal year 1996. Located in Marana, Arizona, Evergreen employs
about 590 workers who conduct all types of maintenance on most types of
large transport aircraft. FAA divides repair station inspections into two
categories, avionics and maintenance. Avionics inspections focus on a
repair station’s overall program for aircraft electronic components,
including personnel training, policies, and procedures. Maintenance
inspections cover a repair station’s overall maintenance program,
including personnel training, policies, and procedures.

SRepair stations are regulated under 14 C.F.R. part 145. Specifically, under FAA regulations, a foreign
repair station’s certificate, or rating, expires 12 months after the date on which it was issued, unless it
is surrendered, suspended, or revoked before that time. FAA can make subsequent renewals for
periods of up to 24 months.
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FAA’s certification and inspection activities are carried out by inspectors
based in the United States and abroad (see table 1.2).” On the domestic
side, certification and inspection activities are carried out by more than
550 FAA inspectors, most of whom have many other responsibilities as
well. Unless they are assigned to one of the largest operations, inspectors
usually are responsible for more than one repair station. We examined the
workloads of 98 inspectors at the FaA offices we visited and found that the
number of repair stations these inspectors were responsible for ranged
from 1 to 42, with a median workload of 12 repair stations. These repair
stations varied in size and complexity. Most of the inspectors had many
other surveillance responsibilities as well, such as overseeing training
schools for pilots and mechanics, helicopter operators, agricultural
operators, and air taxis. On the foreign side, about 50 FAA inspectors
handle the oversight of repair stations, again with responsibility for
multiple repair stations. Unlike their counterparts in the United States,
however, inspectors in these offices generally have the oversight of repair
stations as their primary responsibility.

Table 1.2: Comparison of FAA's
Oversight of Domestic and Foreign
Repair Stations

Domestic Foreign
Number of FAA principal 552 49
inspectors assigned to
oversee repair stations as of
Nov. 15, 1996
Location of FAA principal 86 FAA offices throughout 7 FAA offices—Brussels,
inspectors assigned to the United States Dallas/Fort Worth, Frankfurt,
oversee repair stations London, Miami, San

Francisco, and Singapore

Number of repair stations 2,5042 2732

inspectors are responsible for

Responsibility for oversight of Varies with other oversight  Primary responsibility
repair stations duties

aThese numbers only include those repair stations identified in FAA’s Vital Information Subsystem
as performing work on aircraft with 10 or more seats.

In addition to inspectors with direct oversight, other FAA inspectors may also visit repair stations. An
inspector responsible for an air carrier that contracts with a repair station may also review the repair
station’s operations, but only insofar as they pertain to the work being done for the air carrier. If an
inspector is not based near a repair station, he or she may request that another inspector—called a
geographic inspector—close to the facility make the visit.
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Under Federal Aviation Regulations, air carriers must ensure that repair
stations are conducting work that conforms with the air carriers’ manuals
and the applicable FaA regulations.® As part of meeting this requirement,
air carriers may use one or both of the following means:

They may conduct their own audits of repair stations—generally every 2
years—to ensure that the facilities have the capability to perform the work
in accordance with the air carriers’ maintenance policies, procedures, and
requirements.

They may rely on audits conducted by the Coordinating Agency for
Supplier Evaluation, an international industry organization of major
airlines and aerospace and marine contractors. These audits are
conducted—again, generally every 2 years—by staff from member airlines
who use a standardized approach that includes Federal Aviation
Regulation requirements. Because many airlines use the same repair
stations, these audits eliminate the expense of redundant evaluations of
repair stations.

Repair stations, both foreign and domestic, are also potentially subject to
review by the regulatory agencies of other countries. Many of the national
aviation authorities in countries where repair stations are located have
developed their own extensive inspection, surveillance, evaluation, and
certification programs for repair facilities. Like FAA, many of these
agencies review repair stations in other countries as well (including the
United States). Twenty-seven European nations have banded together to
coordinate their efforts through an organization called the Joint Aviation
Authorities (JAA), but many nations such as China conduct reviews on
their own.” Like Faa, these other regulators have set up their programs to
help ensure compliance with their own national standards.

Figure 1.3 summarizes the relationship of the various parties involved in
the oversight of repair stations.

8See subpart L of part 121 and subpart J of part 135.

9Under the provisions of the Bilateral Aviation Safety Agreement, FAA is negotiating maintenance
implementation procedures with European countries that are members of JAA to provide reciprocal
acceptance of surveillance information on FaA-certified repair stations in Europe, and jaa-approved
maintenance organizations in the United States. We did not address these negotiations in our review
because discussions are still largely in the formative stage and little or no near-term effect is
anticipated.
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Figure 1.3: Overview of the Oversight Given Repair Stations

Federal Aviation
Administration

Certification

After receiving repair
station's application, FAA
reviews equipment,
procedures, and personnel
to ensure regulatory
requirements are met

FAA issues "operations
specification” listing tasks
and aircraft for which
repair station is approved

Foreign repair stations
must be recertified at least
every 2 years; domestic
repair stations face no
recertification requirement

Surveillance

All repair stations are
inspected by FAA at least
annually

FAA inspectors
overseeing air carriers
that contract with the
repair station may also
review repair station
operations

When FAA inspectors
find deficiencies, repair
stations are responsible
for bringing operations
into compliance

Air Carriers

Audits

Air carriers must ensure
that repair stations can
conform with the air
carriers' policies,
procedures, and
requirements

Audits can be conducted
by individual air carriers or
by an industry association

Other Countries
(if applicable)

National
requirements

U.S. repair stations may
receive oversight from
other countries if parts
or products they repair
are operated in that
country

Foreign repair stations
may be reviewed by
their own country's
regulatory agency

Concern has arisen about FAA’s oversight of repair stations for three

Why Has FAA’s
Oversight of Repair
Stations Been a
Matter of Concern?

reasons: Air carriers are relying on repair stations much more than in the
past. Several recent accidents have involved aircraft maintained by repair
stations. And FAaA’s oversight of repair stations is comparatively limited.

Steady growth in air carriers’ use of repair stations is one development
that has focused additional attention on how FaA is carrying out its
responsibility to oversee repair stations. Reliance on repair stations among
air carriers has grown from an estimated 37 percent of total maintenance
in 1990 to an estimated 46 percent in 1996.
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Reliance on repair stations has been particularly heavy among newer
carriers such as ValuJet, Western Pacific, Reno Air, and Frontier Airlines.
According to FaAA officials with whom we spoke, newer carriers use repair
stations extensively because they do not have enough repair work to make
performing it themselves economical or because they want to ensure that
they get an experienced cadre of mechanics with sound practices and
procedures. For example, Reno Air uses AAR Oklahoma, Inc., to perform
heavy airframe maintenance and major alterations of its MD-80s and
MD-90s. Operating only 30 of these aircraft does not warrant Reno Air’s
investing in the in-house repair capabilities for this type of maintenance.
And even though established air carriers tend to use repair stations less
extensively than smaller, newer air carriers, the amount of maintenance
they conduct is so great that if only a small percentage of their
maintenance is performed at repair stations, it still represents a substantial
amount of work. For example, a United Airlines official estimated that
while the company contracts out only about 7 percent of its maintenance
budget to repair stations, this amounted to about $126 million worth of
work in 1996.

A second, and significant, reason for concern about FAA’s oversight of
repair stations stemmed from domestic aviation accidents in 1995 and
1996. Table 1.3 describes four aviation accidents for which the National
Transportation Safety Board found contributing factors that involved
inadequate inspection or maintenance or improper handling of hazardous
cargo by repair stations.
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Table 1.3: Recent Accidents Involving
Aircraft Maintained by Contract Repair
Stations

Airline, aircraft, and date

Nature of accident

Link to repair station
activity

ValuJet DC-9, June 8, 1995

During a takeoff at Atlanta,
an uncontained engine
failure caused a fire that
destroyed the aircraft’s
fuselage. Several people
were injured during the
evacuation.

The National Transportation
Safety Board (the Board)
determined that the
probable cause of the fire
was the failure of repair
station personnel to
conduct a proper
inspection of the engine
assembly.

Atlantic Southeast Airlines
Embraer-120, August 21,
1995

The aircraft lost a propeller
while climbing above
18,100 feet. It crashed
during an emergency
landing, killing 8 and
injuring 21 others on board.

The Board determined that
the probable cause of the
loss of the propeller was a
fatigue fracture from
corrosion pits that were not
discovered or properly
repaired by the
manufacturer’s repair
station.

ValuJet DC-9, May 11, 1996

A fire broke out in a cargo
compartment of the aircraft,
which crashed in the Florida
Everglades, killing all 110
on board.

In an abstract of the final
report, the Board said a
probable cause of the
accident was the failure of a
repair station to properly
prepare, package, identify,
and track unexpended
oxygen generators, a
hazardous material.

Tower Air
Boeing 747-136, June 17,
1996

The aircraft sustained minor
damage when an engine
accessory gearbox caught
fire during the descent for
landing. No one was injured.

The Board found problems
associated with a repair
station’s overhaul and
assembly of a drive unit.

Source: National Transportation Safety Board.

A third reason for concern is the relatively limited amount of oversight
that FAA gives repair stations compared with the oversight it gives air
carriers. FAA is responsible for ensuring that repair stations comply with
regulations, and the agency’s annual guidance for surveillance sets forth
minimum inspection requirements for all certificate holders. For fiscal
year 1997, each repair station was to have a minimum of one facility
inspection, while each air carrier was required to have many more
inspections. An air carrier such as Alaska Airlines, for instance, had to
have a minimum of 62 inspections.
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The Ranking Minority Member of the Aviation Subcommittee of the Senate
Committee on Commerce, Science, and Transportation, and Senator Ron
Wyden asked us to examine FAA’s oversight of repair stations. Specifically,
we were asked to address the following questions:

What is the nature and scope of the oversight of repair stations conducted
by FAA personnel?

How well does Faa follow up on inspections to ensure that deficiencies in
repair stations’ operations are corrected once they have been identified?
What steps has FaA taken to improve the oversight of repair stations?

Our analysis was based in part on agencywide data FAA provided and in
part on a detailed review of a cross-section of airlines, repair stations, FAA
offices, and FAA inspectors. In general, we did the following:

We reviewed the use of repair stations by eight air carriers, chosen
because, like the industry as a whole, they varied greatly in the extent to
which they used repair stations.'° The number of aircraft operated by
these carriers ranged from 3 to 659.

We reviewed operations at 10 repair stations, chosen because they
represented a wide variety of locations (both domestic and foreign), types
of repair activities, and size of operations.!! The repair stations ranged
from a wheel and brake specialist with about 20 employees to facilities
conducting many types of maintenance and employing more than 3,000
workers.

We examined oversight activities and discussed the oversight of repair
stations at FAA headquarters, 4 of FAA’s 9 regional offices, 8 of FAA’s 86
Flight Standards district offices, and 6 of FaA’s 7 offices with international
responsibilities.'> Our work at these offices included reviewing inspection
files for nearly 500 repair stations.

We conducted a survey of 275 FAA principal inspectors on their views
about ways to improve the oversight of repair stations. Our survey had a

0The air carriers were Alaska, American, America West, Delta, Sierra Pacific, Simmons, Southwest,
and United.

UThe repair stations were Advanced Material Technologies, Inc., Tempe, Arizona; AeroControls, Inc.,
Auburn, Washington; B.F. Goodrich Component Services Division, Tempe, Arizona; Chromalloy Los
Angeles, Gardena, California; Evergreen Air Center, Marana, Arizona; Greenwich Air Services, Inc.,
Miami, Florida; Lufthansa Technik AG, Frankfurt, Germany; Precision Avionics and Instruments, Inc.,
Atlanta, Georgia; Sabena Technic, Brussels, Belgium; and Tramco, Inc., Everett, Washington.

2Regional offices reviewed were the Northwest Mountain, Southern, Southwest, and Western-Pacific;
Flight Standards district offices were Atlanta, Dallas, Dallas/Fort Worth, Fort Worth, Los Angeles,
Miami, Scottsdale, and Seattle; offices with international responsibility were Brussels, Dallas/Fort
Worth, Frankfurt, London, Miami, and San Francisco.
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response rate of 90 percent, and its results can be generalized to all FaA
inspectors with responsibility for repair stations.

We conducted our review from August 1996 through October 1997 in
accordance with generally accepted government auditing standards. In
September 1997, we provided the Department of Transportation and FAA
with a draft of this report for their review and comment. We met with FAA
officials, including the Deputy Associate Administrator for Regulation and
Certification (acting on behalf of the FAA Administrator) to obtain FAA’s
comments. Those comments and our responses are included in the
executive summary and chapters 2, 3, and 4. For a more detailed
discussion of our scope and methodology, see appendix I.
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Number of
Inspections
Conducted Meets the
Required Minimum

Although FAA is meeting its oversight goal to inspect every domestic and
foreign repair station at least once a year, the use of one-person
inspections at large, complex facilities restricts the agency’s ability to
identify deficiencies and ensure compliance with regulations. We reviewed
19 instances in which FAA conducted a special team inspection of a facility
that had received a one-person inspection within the previous year. These
special team inspections identified far more deficiencies than inspections
done by individual inspectors. Team inspections tend to be more
comprehensive and focused, and team members are more organizationally
independent of the repair station and have a more standardized approach
to ensuring that all aspects of compliance with rules and regulations are
checked. Many inspectors acknowledged the advantages of using a team
rather than an individual inspector to review such facilities, stating that
the pressure of other duties keeps them from conducting inspections on
their own that thoroughly identify deficiencies and, thus, ensure
compliance. Some FAA offices we visited have developed ways to conduct
inspections using teams rather than individual inspectors and to do so
without adversely affecting other demands on inspectors’ time. Their
actions hold promise as a “best practice” that FAA could examine for
broader application.

Surveillance is one of the most important functions FaA inspectors perform
to ensure safety and regulatory compliance in the aviation system. Each
year, FAA identifies specific surveillance activities that must be conducted
during the year, including an inspection of each repair station. This
inspection is conducted by the FaA Flight Standards district office that
maintains a repair station’s certificate. According to FaA’s guidance, the
inspection is to cover all aspects of a repair station’s operations, including
the currency of technical data, facilities, calibration of special tooling and
equipment, and inspection procedures. The inspection is also to ensure
that the repair station is performing only work that it has approval to do.
While FAA’s guidance does not prescribe precisely how each inspection
must be conducted, it provides some direction on how to perform a repair
station inspection. It does not require inspectors to follow checklists or
other prescribed approaches to conduct the inspection.

FAA’s guidance requires, at minimum, one maintenance or avionics facility
inspection of each repair station per year. Those repair stations with both
maintenance and avionics ratings receive at least two facility inspections,
one examining maintenance capabilities and the other, avionics functions.

Page 27 GAO/RCED-98-21 Aviation Safety



Chapter 2
Current Inspection Approach Limits FAA’s
Ability to Ensure Compliance

The standard of one inspection per year has not changed in recent years as
air carriers have increased their reliance on repair stations.!

All 2,800 repair stations in the United States and around the world doing
work on aircraft flown by FaA-certified air carriers received the
inspections FaA’s guidance required in fiscal year 1996, according to
officials at FAA headquarters. As partial verification of the Faa officials’
statement, we reviewed FAA’s Program Tracking and Reporting Subsystem
(pTRS) data from the 13 FaA offices we visited to determine if the offices
had made the facility inspections of the repair stations assigned to them.
In all, these 13 offices were responsible for more than 950 inspections at
over 750 repair stations working for Faa-certified air carriers. Our analysis
of the data confirmed that these minimum inspection requirements were
met.

Type of Inspection Varies

How repair stations are inspected varies based on decisions made by both
FAA managers and the inspectors themselves. The approach also varies
depending on whether the repair station is in the United States or abroad.
Moreover, review of some repair stations’ activities is not limited to the
annual facility inspection. Each year, FAA selects a few facilities for
special, in-depth inspections, which FAA officials stated complement the
surveillance conducted by individual inspectors. In the past 4 years, an
average of only 23 of these inspections have been conducted at repair
stations per year (less than 1 percent of the repair stations performing
work for air carriers).

In practice, most facility inspections of domestic repair stations are
conducted by the individual inspectors who have been assigned the
oversight responsibility for the repair stations. This approach is FAA’s front
line of surveillance of repair stations. The inspectors assigned
responsibility for repair stations are also assigned oversight of other
aviation activities such as air taxis, agricultural operators, helicopter
operators, and training schools for pilots and mechanics. In addition, the
inspectors have other duties such as certifying new operators and
investigating accidents and incidents.

In performing routine surveillance, an inspector may make repeated visits
to a single facility to complete the inspection because there is too much to
accomplish in just one visit. This is particularly true at larger, more

'Under fiscal year 1997 guidelines, FAA required inspectors conducting facility inspections to also
inspect the repair stations’ procedures for the detection of suspected unapproved parts.
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complex repair stations. Inspectors responsible for