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During the second series, one mechanic, one inspector, and two supervisors were
reinterviewed, and two senior directors and two FAA principal maintenance
inspectors were interviewed for the first time.

The interviews revealed that the night before the accident, the airplane
was pulled into the Continental Express hangar at IAH during the second shift at
about 2130 hours for scheduled maintenance. The scheduled maintenance included
the removal and replacement of both the left and right horizontal stabilizer deice
boots.

A change of either the left or right deice boot required that the leading
edge/deice boot assembly for that side of the horizontal stabilizer be removed from
the stabilizer. Normally, while still attached to the stabilizer, the old deice boot
would be stripped from the composite structure of the leading edge, the deice fluid
lines would be disconnected, and the leading edge would be removed and a new
deice boot bonded on. Then, the leading edge/deice boot assembly would be
reinstalled on the horizontal stabilizer by means of approximately 47 attaching
screws for each of the top and bottom sides of the assembly.

Two second shift mechanics, with the assistance of an inspector,
gained access to the T-tail, which was about 20 feet above the ground, by means of
a hydraulic lift work platform. The work was assigned by the second shift
supervisor who took charge of N33701. The two mechanics removed most of the
screws on the bottom side of the right leading edge and partially removed the deice
boot bonded to the front of the right side leading edge.

The inspector who had climbed on top of the T-tail had removed the
attaching screws on the top of the right side leading edge and then walked across
the T-tail and removed the attaching screws from the top of the left side leading
edge. The bottom screws that continued holding the horizontal stabilizer leading
edge assembly in place were not removed. The top sets of attaching screws for
both the left and right horizontal stabilizer leading edge assemblies were not visible
from the ground.

The right leading edge assembly was removed from the horizontal
stabilizer following a shift change by third shift mechanics. A new deice boot was
bonded to the front of the leading edge at a work bench inside the hangar. During
the third shift, the accident airplane was pushed out of the hanger to make room for
work on another airplane. There was no direct light placed on the airplane as it sat
outside the hangar. Work on the horizontal stabilizer was resumed outside. The
third shift mechanics reinstalled the right side leading edge assembly. They used
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new and used screws to attach the top and bottom of the assembly to the right
horizontal stabilizer.

The second shift work on N33701 was indicated on the second shift
inspector’s written turnover sheet; however, the incoming third shift inspector
reviewed the sheet before the entry was made. The third shift maintenance
supervisor and mechanics were not verbally informed of the removal of the upper
screws on the left side leading edge. The M-602 work cards had originally been
assigned to the third shift for completion, but the second shift supervisor, who was
assigned to N33701, elected to start work on the deice boots to assist the third shift
with the workload. In addition, he did not issue the M-602 work cards to the
second shift mechanics because they were in a package assigned to the third shift.
As a result, no entries were made on the reverse sides of the M-602 work cards that
would have informed the third shift supervisor and third shift mechanics that work
had been started by the second shift on both the left and right horizontal stabilizer
deice boots.

A third shift inspector later reported that he had gained access to the
top of the horizontal stabilizer to assist with the installation and inspection of the
deice lines on the right side of the horizontal stabilizer. He stated that he was not
aware of the removal of the screws from the top of the left leading edge assembly
of the horizontal stabilizer. In the dark outside the hangar, he did not see that the
screws were missing from the top of the left side leading edge assembly for the
horizontal stabilizer.

Based on information gathered from interviews and statements, the
following significant maintenance events took place the night before the accident:

2000: The second shift supervisor, who was in charge of a "C"
check on another airplane, and another supervisor normally
assigned to the flight line but who was to supervise the
work on N33701, discussed bringing N33701 into the
hangar. [There were two supervisors on the second shift.
One supervisor was normally assigned to the flight line,
but he took charge of the maintenance on N33701. The
second supervisor was in charge of a C check on another
airplane. |

2100: The supervisor who took charge of N33701 told a second
shift mechanic to remove both deice boots from N33701.
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2130: N33701 was brought into the hangar by the second shift
supervisor, who was responsible for the C check on
another airplane. A second shift inspector informed the
other second shift supervisor, who was now responsible for
N33701, that he would volunteer to assist mechanics with
the boot changes.

2145; A third shift flight line supervisor arrived at the hangar and
noted that the third shift hangar supervisor was already
there.

2200: The second shift supervisor responsible for N33701
observed two mechanics and the second shift inspector
kneeling on the right stabilizer removing the right boot.

The third shift hangar supervisor observed the second shift

inspector lying on the left stabilizer and observed two mechanics
removing the right deice boot.

The third shift supervisor, who was working the hangar, asked the
second shift supervisor (who was responsible for the C check on
another airplane) if work had started on the left stabilizer. The
third shift supervisor observed the supervisor look up at the tail of
N33701 and state “No.”

The third shift supervisor, who was working the hangar, told the
second shift supervisor (who was responsible for the C check on
another airplane) that he would be able to change the right deice
boot that evening, that the left deice boot change could be made on
another night, and that he would return the left replacement boot to
stock. The second shift supervisor took the right replacement boot
and placed it on a work bench.

2205: The third shift inspector arrived early for work and saw
that the majority of the right deice boot had been removed.
He reviewed the inspector’s turnover form and found no
writeup on N33701 because the second shift inspector,
who had removed the upper screws, had not yet made his
log entries.
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2215: A third shift mechanic clocked in and went to the break
room to chat with friends until the start of his shift at 2230.

Shift Change

2230: The second shift inspector, who removed the upper screws
from the leading edges of both stabilizers on N33701,
filled out the inspector’s turnover form with the entry,
“helped the mechanic remove the deice boots.” He then
clocked out, and left for home. The inspector later stated
that he placed the screws that he removed from the top row
of the left and right sides of the horizontal stabilizer in a
bag and that he left the bag on the manlift.

One of the two mechanics, who was helping with the boot change
on N33701, stopped working and returned to airplane 724 to finish
work that he had started earlier in the shift.

A third shift mechanic was informed by the third shift supervisor
that he was assigned to do the line check on N33701, and that he
needed to reposition N33701 outside the hangar. N33701 was then
moved outside the hanger.

The second shift mechanic, who had been removing the deice boot
on N33701, gave a verbal turnover to the second shift supervisor
(who was responsxble for the C check on another airplane). The
mechanic was instructed by the’ supervisor to give his turnover to a
third shift mechanic. After giving a turnover to a third shift
mechanic, the second shift mechanic locked up his tools and
clocked out.

The third shift mechanic, who received the turnover from the
second shift mechanic, was not assigned later to N33701. He later
stated that he recalled seeing the bag of removed screws on the
manlift. The third shift mechanic gave a verbal turnover to another
third shift mechanic, who later did not recall receiving a turnover
and stated that he did not see any bagged screws.
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Another third shift mechanic arrived at the hangar and was
informed by the third shift supervisor, who was working the
hangar, that he was assigned to N33701's boot replacement and
that he should talk to the second shift supervisor to find out what
had been accomplished. There was no discussion regarding which
of the two second shift supervisors that the third shift mechanic
should talk to. The mechanic talked to the second shift supervisor
in charge of the C check on another airplane.

The third shift mechanic then asked the second shift supervisor
(who was responsible for the C check on another airplane) what
had been done on N33701 during the second shift. The mechanic
observed the supervisor point to the tail of N33701 and say that a
few stripped screws had prevented the second shift mechanics from
removing the right leading edge. The mechanic then asked if any
work had been performed on the left deice boot. The supervisor
informed him that he did not think he would have time to change
the left deice boot that evening.

2245:  The third shift line supervisor left the hangar to work at the
gate and had no involvement with N33701.

2300: The second shift supervisor responsible for N33701 left
work about this time. He had not talked to the other
second shift supervisor, the third shift supervisor, who was
working the hangar, or the third shift supervisor in charge
of line checks before he lett for home.

2330: The second shift mechanic who helped with the removal of
the right boot clocked out and left for the evening.

Subsequently, the airplane was cleared for flight. The first flight was
a passenger flight from IAH to LRD at 0700. There is no evidence from the
morning’s preflight that the flightcrew knew of any of the work performed on the
horizontal stabilizer. Moreover, the FARs and airlines did not require them to be
informed of such work.

The flight from IAH to LRD was without incident. Shortly after the
accident, a passenger, who had been on the flight from IAH to LRD, informed
Safety Board investigators that he was awakened on the flight to LRD by
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vibrations that rattled his beverage can on the meal tray in front of him.
Accordingly, he asked the flight attendant if he could move to another seat. The
passenger did not inform the flight attendant or any other crewmembers about the
vibrations. Others passengers on that flight, some of whom had flown on that
model airplane previously, did not recall unusual vibrations. The accident took
place on the return trip from LRD to IAH. '

1.17.4 Required Inspection Items (RIIs)

Continental Express’ GMM 1 Section 35, states that “Continental
Express has established a list of items that requires a concentrated inspection (RII)
on any work performed on those items. This list includes items that could result in
a failure or malfunction that could endanger the safe operation of the aircraft, if not
properly installed or if improper parts or materials are used.” On page 5-5,
Paragraph 2, “Designated [required inspection] Items” the item “Stabilizers” is
listed. Also, 14 CFR 135.427 states “ A designation of the items of maintenance
and alteration that must be inspected (required inspections) including at least those
that could result in a failure, malfunction, or defect endangering the safe operation
of the aircraft, if not performed properly or if improper parts or materials are used.”

Continental Express’ management and quality control inspectors stated
that the removal and replacement of the horizontal stabilizer leading edge deice
boots were not RIIs. RIIs are required to be inspected by a quality assurance
inspector. However, the M-602 maintenance work order cards, used the night
before the accident to assign the work to change both the left and right horizontal
stabilizer deice boots, had the RII “ Yes” block circled. Further, the completion of
the deice boot change, the removal of the used deice boot, and the bonding of a
new boot to the right side leading edge assembly were signed off by a quality
control inspector on the third shift. However, the inspector stated that he knew that
the boot was not an RII and therefore conducted only a cursory walk around the tail
without inspecting the final installation of the leading edge/deice boot.

Embraer stated that the deice boots and leading edges, as assemblies,
were RIIs and were part of the larger stabilizer assembly, listed in the FAA-
approved operator’s GMM as an RII.  The manufacturer noted by letter (See
appendix G) that the subject assembly met the operational requirement of the FAA
for a RII, in accordance with 14 CFR 135.427(b)2).
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24 Maintenance Factors

The evidence i1s clear that the events during the maintenance and
inspection of N33701 the night before the accident were directly causal to the
accident.  Several errors were made by the individuals responsible for the
airworthiness of the airplane. The Safety Board believes that the reasons for the
errors and the overall failure of the maintenance program are complex and are not
simply related to a single failure by any single individual. Consequently, the
Safety Board’s analysis of the maintenance and inspection program concentrated on
the systemic reasons for the accident, as well as the specific errors made by the
individuals concerned.

The Continental Express GMM had FAA-approved procedures for
shift turnovers. These procedures included briefings by mechanics to supervisors,
briefings by outgoing supervisors to incoming supervisors, completion of
maintenance and inspection shift turnover forms (so that oncoming personnel
would be aware of incomplete work), and the documentation of incomplete work
that would be noted by the mechanic on the reverse sides of M-602 work cards. In
fact, the Safety Board found no specific deficiencies in the GMM, other than the
fact that the GMM did not delineate or identify specifically the horizontal stabilizer
leading edge deice boots as an RII. Only the major structural items were listed.
However, this deficiency alone did not cause the accident, and it is not unique to
Continental Express. This issue is discussed further in section 2.5. The Safety
Board concludes that the GMM contained clear procedures, which, if followed,
could have prevented the accident.

The Safety Board concludes that the upper row of screws that had
been removed from the leading edge of the left horizontal stabilizer was undetected
because the approved procedures in the GMM were not followed by the
maintenance, supervisory and quality control personnel directly charged with
evaluating the airworthiness of N33701 before it was returned to service. The
tollowing are examples of substandard practices and procedures and oversights by
individuals, who had an opportunity to prevent the accident:

Second Shift S isor R ible for N33701

The second shift supervisor responsible for N33701 failed to solicit an
end-of-shift verbal report (shift turnover) from the two mechanics he assigned to
remove both horizontal stabilizer deice boots. Moreover, he failed to give a
turnover to the oncoming third shift supervisor and to complete the
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and practices for establishing RIIs. Such a review should include manufacturers
and airlines in order to develop more specific requirements.

2.6 Senior Management

A major concern in this case is whether the problems noted
represented aberrations related to individual maintenance personnel (there were
several) or rather reflected systemic issues related to company policy. The
influence of senior managers is often less tangible than that of line employees.
However, the effects of management policy can be profound, and pervasive,
affecting the company at all levels. For accident prevention purposes, it is
important to determine at what level of the company structure--from the hangar
floor to the highest executive--that attention should be focused to correct the
problems that were discovered in this investigation.

The Safety Board does not believe that the maintenance issues were
related solely to the actions of individual employees who were in the hangar the
night before the accident. There was no indication of drug problems, unusual
background, or behavioral issues related to individuals. The failure to follow
proper turnover procedures--the most dramatic failure in the accident--involved
mechanics, supervisors, and inspectors from two shifts and noncompliance with
GMM procedures. Other problems noted include the definition of work on the
horizontal stabilizer leading edge as a non-RIl, and the failure to follow
manufacturer-published procedures for an elevator balance and an engine
overtorque event not assoctated with the accident. These items suggest a general
disregard for following established procedures on the part of maintenance
department personnel.

Two safety specialists at the Boeing Commercial Airplane Company
have recently reported on a survey that examined air carrier policies and their
relation to accident history.4 A small group of operators of Boeing aircraft that
displayed exceptional safety records over a lo-year period was interviewed. This
survey was conducted to obtain information on safety techniques that could be
brought to the attention of all operators of Boeing aircraft. They found that:

These operators characterize safety as beginning at the top of the
organization with a strong emphasis on safety and this permeates
the entire operation.  Flight operations and training managers

4Lautman, L.G., and Gallimore, P. L., "Control of Crew-caused Accidents,”
Flight Safety Digest, Flight Safety Foundation, October 1989.
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recognize their responsibility to flight safety and are dedicated to
creating and enforcing safety-oriented policies. The presence or
absence of a safety organization did not alter the total involvement
of these managers. However, a majority of the operators did
maintain an identifiable flight safety focal point. There is an acute
awareness of the factors that result in accidents, and management
reviews accidents and incidents in their own airline and in other
airlines and alters their policies and procedures to best guard
against recurrence.... This management attitude, while somewhat
difficult to describe, is a dynamic force that sets the stage for
standardization and discipline in the cockpit brought about and
reinforced by a training program oriented to safety issues.

Several research papers have recently examined the activities of upper
management that can predispose an organization to having accidents.5 They
concluded that such activities need to be addressed for meaningful accident
investigation and prevention. In this accident, the Safety Board was confronted
with a situation in which established company procedures were not being followed
by personnel in the hangar. Inspectors, who were responsible for assuring the
quality of work in accordance with established procedures, were among the worst
offenders. The Safety Board concludes that if Continental Express had had an
effective quality assurance program, the company would have detected the
procedural deficiencies noted during this investigation. The investigation revealed
that the maintenance department personnel were generally aware of the correct
procedures. Consequently, the lax attitude of personnel in the hangar suggests that
management did not establish an effective safety orientation for its employees. In
fact, the failure of management to ensure compliance with air carrier policy must
be considered a factor in the cause of the accident.

2.7 Regulatory Oversight

FAA oversight of the airline failed to fiid safety problems, such as
those found during the Safety Boards investigation. This oversight included
routine monitoring by a principal maintenance inspector (PMI) and a special
National Aviation Safety [nspection Program (NASIP) team inspection following
the accident.

5Maurino, D., "Corporate Culture Imposes Significant Influence on Safety,”
International Civil Aviation Organization Journal, April 1992.
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In the case of the routine inspection, the former PMI indicated that he
was subjected to a tremendous workload that limited the effectiveness of his safety
monitoring. During the time he served as PMI, from February 1989 to June 199 1,
Continental Express expanded significantly. For example, it began as Britt
Airways, Inc., with a fleet of about 45 airplanes, merged with Rocky Mountain
Airways (1989) and acquired major assets of Bar Harbor Airways (1990). At the
time of the accident, the company operated a fleet of 101 airplanes (44 Part 121
and 57 Part 135), which the PMI characterized as the largest number of airplanes
on a single commuter Air Carrier Certificate in the United States. The former PMI
indicated that he reviewed and approved four different GMMs during this
expansion period, including an 1%volume GMM used at the end of his tenure. He
stated that he operated for about 1 year as the sole inspector at the airline’s Houston
headquarters, during which time he had additional certificate responsibilities. He
was later provided an assistant (whom he trained), and his other certificate
responsibilities were removed. The entry of the airline into bankruptcy protection,
however, required additional surveillance, and no additional personnel were
provided to assist him. He indicated that the workload considerably limited his
time for on-site inspection. He stated that he could keep up with the number of
required inspections but that the depth and quality of these inspections were limited
by a lack of time.

The PMI, who assumed responsibilities one week before the accident,
characterized his workload as “extremely full.” He stated that he worked evenings
and weekends to fulfill all his responsibilities.  Maintenance personnel at
Continental Express indicated that they saw FAA personnel in the hangar
infrequently, providing estimates of “perhaps a couple times per month at
maxtmum...once every 2 months...every 2 or 3 months...once every 3 months,
and...the last visit might have been 6 or 7 months before.” A supervisor on the
second shift said that FAA visits were always announced with usually 1 day’s
notice in advance.

[t is clear to the Safety Board that the PMI's limited visits to the
hangar floor would make observations of deviations from GMM procedures
ditficult, forcing the PMI to rely exclusively on paperwork records that might not
have reflected actual conditions. In this accident, the mechanics failed to provide a
written indication of a turnover on the M-602 work order cards, an oversight that
was a major factor in the accident sequence. However, after the work was
completed and signed off, any future inspector would have missed this fact.
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Shortly after the accident, a NASIP team completed an inspection of
the Continental Express maintenance program. A letter of November 18, 1991, to
the airline management from then FAA Administrator James B. Busey stated,
“During our inspection, the team favorably noted that Britt Airways [doing
business as Continental Express] has implemented an internal evaluation program.
The inspection revealed very few safety deficiencies, a fact we attribute, in part, to
the success of your internal evaluation system.”

The Safety Board is concerned that the limited scope of the NASIP
inspection might have failed to uncover areas relevant to the accident. For
example, the NASIP inspection did not fiid deficiencies in shift turnover
procedures. It is known that after the accident Continental Express took some
action to ensure compliance with the procedures required in the GMM. However,
the Safety Board believes that a thorough review of previous shift turnover records
might have revealed some paperwork deficiencies. An inspection for both the
completion of the proper paperwork, and following the paperwork trail for
randomly selected open items, from inception to completion, as well as a hands-on
inspection of aircraft and an observation of work performance and turnover
procedures during all shifts, might have deepened the level of observation during
the postaccident NASIP inspection.

In summary, the Safety Board concludes that FAA surveillance of
Continental Express was inadequate because it failed to identify and correct
deficient management actions and oversight of the airline’s maintenance
department, as well as to identify practices in the maintenance program that were
contrary to the GMM.

As the result of information obtained during the investigation about
the adequacy of maintenance practices at Continental Express, on February 28,
1992, the Safety Board 1ssued two safety recommendations to the FAA to:

A-92-6

Enhance flight standards surveillance of Continental Express, to
include sufficient direct observation of actual maintenance shop
practices, to ensure that such practices conform to the Continental
Express General Maintenance Manual and applicable Federal
Aviation Regulations.
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3. CONCLUSIONS

Findings

L.

All crewmembers and air traffic controllers were properly
certified to perform their duties.

There was no evidence of flightcrew activities during the
preflight inspection or during the accident flight that were
causal to this accident.

There was no evidence of air traffic controller activity that was
causal to this accident .

Weather was not a factor in the accident.
There was no evidence of engine or flight control malfunctions.

The accident was precipitated by the loss of the left horizontal
stabilizer leading edge when the airplane was in a descent
12 knots below its maximum safe operating speed, within its
operating envelope.

The airplane pitched severely nose down upon the loss of the
left horizontal stabilizer leading edge, and the wings stalled
negatively.

The violent motion of the airplane and the extreme airloads that
resulted from the loss of the left horizontal stabilizer leading
edge caused the airplane to break up in flight.

An in flight fire occurred during the structural breakup.

The left horizontal stabilizer leading edge separated from the
airplane because the upper row of screw fasteners (47) was not
in place. The airloads during the descent caused the surface to
bend downward and separate.

The upper row of fasteners for the left horizontal stabilizer
leading edge had been removed during scheduled maintenance
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the night before the accident, and a breakdown in procedures
failed to detect that the work was incomplete.

The Continental Express FAA-approved General Maintenance
Manual (GMM) contained adequate procedures for
maintenance and quality control.

There was a lack of compliance with the GMM procedures by
the mechanics, inspectors, and supervisors responsible for
ensuring the airworthiness of N33701 the night before the
accident.

The lack of compliance with the GMM procedures by the
Continental Express maintenance department led to the return
of an unairworthy airplane to scheduled passenger service.

The replacement of the horizontal stabilizer deice boots, which
required removal of the leading edges, should have been treated
as a required inspection item (RII). This would have required
the proper quality control of work performed on this critical
aerodynamic surface.

Continental Express failed to follow established requirements
for performing maintenance during repair of the right elevator
and following an engine overtorque on N33701, although these
oversights were not causal to the accident.

The deficiencies noted in the maintenance department at
Continental Express indicate that the airline’s management did
not instill an adequate safety orientation in its maintenance
personnel by emphasizing the importance of adhering to
procedures.

The routine surveillance of the Continental Express
maintenance department by the FAA was inadequate and did
not detect deficiencies, such as those that led to the accident
involving N33701.

The accident was nonsurvivable.
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3.2 Probable Cause

The National Transportation Safety Board determines that the
probable cause of this accident was the failure of Continental Express maintenance
and inspection personnel to adhere to proper maintenance and quality assurance
procedures for the airplane’s horizontal stabilizer deice boots that led to the sudden
in-flight loss of the partially secured left horizontal stabilizer leading edge and the
immediate severe nose-down pitchover and breakup of the airplane. Contributing
to the cause of the accident was the failure of the Continental Express management
to ensure compliance with the approved maintenance procedures, and the failure of
F AA surveillance to detect and verify compliance with approved procedures.

4. RECOMMENDATIONS

As a result of its investigation of this accident, the National
Transportation Safety Board makes the following recommendations to the Federal
Aviation Administration:

[n cooperation with aircraft manufacturers and airlines, conduct a
review of the regulations, policies, and practices related to
establishing required inspection items (RIIs) for airline
maintenance departments with the view toward developing more
specific identification of RIIs. (Class II, Priority Action) (A-92-79)

Require that airlines operating under 14 CFR Parts 135 and 121
study the feasibility of developing a means to advise flightcrews
about recent maintenance, both routine and nonroutine, on the
airplanes that they are about to fly, so that they have the
opportunity to be alert to discrepancies during preflight inspections
and possibly to make an additional inspection of critical items,
such as required ispection items (RIIs), that may affect the safety
of tlight. (Class II, Priority Action) (A-92-80)

Also, as a result of this investigation, on February 28, 1992, the Safety
Board issued two safety recommendations to the FAA to:

A-92-6

Enhance flight standards surveillance of Continental Express, to
include sufficient direct observation of actual maintenance shop
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practices, to ensure that such practices conform to the Continental
Express General Maintenance Manual and applicable Federal
Aviation Regulations.

A-92-7

Enhance flight standards Program Guidelines, including the
National Aviation Safety Inspection Program, to emphasize hands-
on inspection of equipment and procedures, unannounced spot
inspections, and the observation of quality assurance and internal
audit functions, in order to evaluate the effectiveness of air carrier
maintenance programs related to aircraft condition, the adherence
to approved and prescribed procedures, and the ability of air
carriers to identify and correct problems from within.

The FAA responded to these two recommendations in a letter dated
May 15, 1992. The Safety Board’s response to that letter, and to other letters from
the FAA about open safety recommendations on FAA surveillance of air carrier
operations and maintenance practices, 1s attached as Appendix 1.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

Susan Coughlin
Vice Chairman

John K. Lauber
Member

Christopher A, Hart
Member

John Hammerschmidt
Member

Chairman Vogt did not participate.

John K. Lauber, Member, filed the following dissenting statement:
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[ am perplexed by the majority decision that the actions of Continental
Express senior management were not causal in this accident. The report identifies
“substandard practices and procedures and oversights” by numerous individuals
each of whom could have prevented the accident. Included are mechanics, quality
assurance inspectors, and supervisors, all of whom demonstrated a “general lack of
compliance” with the approved procedures. Departures from approved procedures
included failures to solicit and give proper shift-change turnover reports, failures to
use maintenance work cards as approved, failures to complete required
maintenance/inspection shift turnover forms, and a breach in the integrity of the
quality control function by virtue of an inspector serving as a mechanic’s assistant
during the early stages of the repair work performed on the accident aircraft.

Furthermore, Safety Board investigators discovered two previous
maintenance actions taken on the accident aircraft, each of which departed from the
approved procedures, and each of which involved employees different from those
engaged in the deicing boot replacement. The first event was the replacement of
an elevator without use of manufacturer-specified and required balancing tools.
The second was a failure to follow specified procedures and logging requirements
in response to an engine overtorque. Although these events were in no way related
to the accident, the report indicates that they “suggest a lack of attention to
established requirements for performing maintenance and quality control in-
accordance with the GMM.” That these were the only other instances noted in this
investigation cannot be taken to mean that these were the only such instances
extant--the Safety Board’s investigation of maintenance records was curtailed, as [
understand it, to accommodate the needs of the FAA’s NASIP team, and thus, this
record is not complete.

Another factor to be considered here was the failure of Continental
Express maintenance and quality assurance personnel to treat the deicing boot
replacement, which requires removal of the leading edge of the horizontal
stabilizer, as a Required Inspection Item (RII). By doing so, a separate inspection
by quality control inspectors would have been required of the work performed that
night. Even though regulations clearly establish that the horizontal stabilizer is an
RII, Continental Express maintains that the deicer boot/leading edge assembly was
a “non-structural” item, and therefore not subject to the more rigorous inspection
requirements. [ find it very disturbing that senior personnel responsible for aircraft
maintenance apparently do not understand that the leading edge of any airfoil is a
critical determinant of the aerodynamic characteristics of that airfoil, and thus that
improper repair work could seriously compromise the safety of an aircraft.
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Still another factor that I believe to be highly relevant here was the
absence of a Lead Mechanic and a Lead Inspector as specified in the GMM.
Senior management’s failure to fill these positions in effect diffused and diluted the
chain of authority and accountability among maintenance and inspection personnel
at Continental Express. A detailed examination of the organizational aspects of the
maintenance activities the night before the accident reveals a melange of crossed
lines of supervision, communications and control. This situation, more than any
other single factor, was directly causal to this accident.

The multitude of lapses and failures committed by many employees of
Continental Express discovered in this investigation is not consistent with the
notion that the accident resulted from isolated, as opposed to systemic, factors. It
is clear based on this record alone, that the series of failures which led directly to
the accident were not the result of an aberration, but rather resulted from the
normal, accepted way ot doing business at Continental Express. The conclusions
in our report note the “failure of management to ensure compliance with air carrier
policy” and its failure to “establish an effective safety orientation for its
employees.” Line management of an airline has the regulatory responsibility for
not only providing an adequate maintenance plan (and we conclude that the GMM
was, in most respects, an adequate plan) but for implementing the provisions of
that plan as well. By permitting, whether implicitly or explicitly, such deviations
to occur on a continuing basis, senior management created a work environment in
which a string of failures, such as occurred the night before the accident, became
probable. Accordingly, their role must be considered causal in this accident.

Finally, I note for the record my concerns about the way certain
factual background information regarding senior management personnel has been
handled in this report. As discussed in our Board meeting, but not in the report,
two senior managers at Continental Express previously held positions of key
responsibility at two other airlines, one airline of which was the subject of both
civil and criminal litigation for maintenance-related practices, and the other airline
of which experienced a major accident which this Board determined to be, in part,
due to failures and deficiencies in that airline’s maintenance program and in the
management thereof. Both people were in line management positions within their
maintenance organizations during the time of the deficient practices, all of which
involved deviation of actual practices from those specified in relevant, official, and
approved documents. I am in no better position than anyone else to determine how
fHrectly relevanieto the presentraccident this information is. € 1t 1 S
factual information of the kind we routinely collect in any accident investigation,
and is already in the public record, and since it is clearly not inconsistent with the
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management practices noted in this investigation, I believe it is relevant to this
discussion, and thus deserves explicit mention here. To do otherwise is to make a
de facto decision that this information is clearly pot relevant, a decision which I am
unwilling to support.

[ believe the probable cause should read as follows:

The National Transportation Safety Board determines that the
probable causes of this accident were (1) the failure of Continental Express
management to establish a corporate culture which encouraged and enforced
adherence to approved maintenance and quality assurance procedures, and (2) the
consequent string of failures by Continental Express maintenance and inspection
personnel to follow approved procedures for the replacement of the horizontal
stabilizer deice boots. Contributing to the accident was the inadequate surveillance
by the FAA of the Continental Express maintenance and quality assurance

programs.
John K, Lauber

Member

July 21, 1992
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Michael McCafferty/ AWA/FAA To Mark Lund/AGL/FAA@FAA, "Linda Goodrich"
<LGOODRICH@passnational.org>, David E

AFS-006, Special Assistant to Hanley/AGL/FAA@FAA
the Director cC Nick Sabatin/AWA/FAA@FAA, Peggy
Gilligan/AWA/FAA@FAA, Jim Ballough/AWA/FAA@FAA,
07/08/2008 10:41 AM . John Allen/AWA/FAA@FAA,
cC

Subject Fw: Whistleblower Retaliation & SIRS ltem "Next Steps"

Good morning, Mark!

Sorry for not sending you this email until today, but | was out last Thursday extending the July 4th holiday
weekend (taking my family to Pennsylvania to visit relatives) and yesterday was "catch up" day.

Why am | writing?

Well, as you know, it's been a couple years since | visited your office and I've recently changed jobs. As
of February, I'm the Executive Officer for AFS headquarters. Of the many programs we have, my staff and
| serve as the AFS initial intake for all SIRS items that are filed at the national level. As such, we'll be
tracking as well as, hopefully, facilitating timely response to your safety concerns. In this regard, | had a
very brief telephone conversation with Linda yesterday so she's aware of this matter and I've been
contacted by AGL-200 staff, too. That's why I've included Linda and Dave as recipients of this message.

At this point, the norm is for me (and my staff) to work with the regional division manager's staff to first
discern all of the safety issues and then to determine the appropriate response. We're allowed 20 days to
do this work; more if really needed. Hopefully, we'll have the response to you sooner. Just so you know,
for the other 10-12 SIRS items that were filed nationally, we've had Jim Ballough sign the reply. I'll send
you the reply to your SIRS item before it's posted in the SIRS sharepoint site so you may provide your
feedback to ensure we've addressed the safety concerns. Our goal is that you'll concur with the response.

In closing, we view this as an opportunity to examine the safety concerns collaboratively. And, as we
highly value your feedback about how you, personally, believe the SIRS process deals effectively with
your safety concerns, we'll be seeking your active involvement in helping us ensure we understand and
act upon the safety concerns you've raised. Moreover, as Nick reaffirmed, there will be no reprisal or
retaliation!

I'l keep you informed as these matters progress. Please feel free to contact me be email or telephone,
too.

Regards,

Mike
202-267-3928

To Mark Lund/AGL/FAA@FAA

cc 9-AWA-AVS-SIRS, Jim Ballough/AWA/FAA@FAA, John
Allen/AWA/FAA@FAA, Michael McCafferty/ AWA/FAA@FAA,
Peggy Gilligan/AWA/FAA@FAA
Subject Re: Fw: Whistleblower Retaliation[]




Mark

Thank you for bringing this matter to my attention . For purposes of assuring timely follow-up and tracking,
| have submitted this issue into SIRS. Please rest assured that | will pay close personal attention to the
review of the issue. As | have pubilicly stated. | will not tolerate reprisal or retaliation in any way , shape or
manner. You have my utmost respect as a safety professional and | fully expect that you will be treated
accordingly. Because of the long holiday weekend you can expect to be contacted early next week.

Once again. Thank you for bringing this to my attention first and the opportunity for timely resolution.

Nick
Mark Lund/AGL/FAA
Mark Lund/AGL/FAA
AGL-MSP-NWA-CMO-01, To Nick Sabatin/AWA/FAA@FAA
Minneapolis, MN
cc
07/02/2008 03:58 PM Subject Fw: Whistleblower Retaliation

Mr. Nick Sabatini:

With due respect for your position as FAA Director of Aviation Safety, | am forwarding my email of safety
concerns still existing at Northwest Airlines and whistleblower retaliatory acts against me for your due
consideration and actions. | am hopeful that your are a man of your word as you have stated in the media
and Congressional Hearings that you will not accept whistleblower retaliation against inspectors for doing
their jobs to protect public safety and bringing forth safety concerns.

As you can see by the email traffic below, | submitted this through my FAA chain of command. Mr. David
Hanley, Great Lakes Regional FS Director, recommended | forward my email directly to you. My email
message to you follows the forwarding history.

| am hopeful that you will take direct action to resolve.
Respectfully,

Mark S. Lund

FAA Safety Inspector

FAA Northwest Airlines Certificate Management Office
952-814-4316

~~~~~ Forwarded by Mark Lund/AGL/FAA on 07/02/2008 02:29 PM ----
David E Hanley/AGL/FAA

AGL-200, Flight Standards To Mark Lund/AGL/FAA@FAA
Division
cc Ken McGurty/AGL/FAA@FAATho, Sam
07/02/2008 02:08 PM Varajon/AGL/FAA@FAA, Thomas Winston/AGL/FAA@FAA

Subject Re: Fw: Whistleblower RetaliationE]



Hi Mark,

Notwithstanding any previous direction you have been given to follow the chain of command for
communications, you are free to directly communicate any concerns you have about retaliation to
anybody inside or outside of the FAA. While | do not feel that the recent issuance of non-conformance
records (NCR) to Great L.akes Region fieid offices to ensure adherence to existing FAA enforcement
policy, or a reminder by your supervisor of the chain of command communication expectations
established at the 3/09/2006 meeting (that included yourself, your supervisor, the PASS union, and
regional and headquarters officials) are retaliatory in nature, | do not want to stand in the middle of your
elevation of any concerns you have that you perceive to be retaliatory. Therefore, while | will not be
forwarding your e-mail to Mr. Sabatini as you requested, you should feel free to do so yourself. Thanks.

Dave

Ken McGurty/AGL/FAA

Ken McGurty/AGL/FAA

AGL-MSP-NWA-CMO-01, To David E Hanley/AGL/FAA@FAA
Minneapolis, MN ]
cc Thomas Winston/AGL/FAA@FAA, Roy
07/02/2008 10:53 AM Peterson/AGL/FAA@FAA, Mark Lund/AGL/FAA@FAA

Subject Fw: Whistleblower Retaliation

Dave, beilow is an Email from Mark Lund. He is requesting this Email be forward to Mr. Sabatini. In the
body of the Email he states he did not want to use the new SIRS process. He did state that this Email is
to be regarded as a "Whistieblower" complaint.

Ken McGurty
NWA CMO MANAGER
952-814-4327

Your feedback is appreciated:
http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/gms/
~~~~~ Forwarded by Ken McGurty/AGL/FAA on 07/02/2008 10:43 AM —-—

Sam Varajon/AGL/FAA
AGL-MSP-NWA-CMO-01, To Ken.McGurty@faa.gov
Minneapolis, MN
cc
07/02/2008 10:09 AM Subject Fw: Whistleblower Retaliation

Sam Varajon
NWA/CMO/SPAI

Ph. #952-814-4326
FAX. #952-814-4329

Your feedback is appreciated:
http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/qms



- Forwarded by Sam Varajon/AGL/FAA on 07/02/2008 10:08 AM -----

Mark Lund/AGL/FAA

AGL-MSP-NWA-CMO-01 s MinneapO"S, MN To Sam Varajon/AGL/FAA@FAA
cc

07/01/2008 05:27 PM Subject Whistleblower Retaliation

 Please respond to
Mark Lund by 07/01/2008

Mr. Sam Varajon
Supervisory Principal Avionics Inspector
FAA Northwest Airlines Certificate Management Office

Mr. Varajon:

Please forward this email through the proper FAA management chain of command to Mr. Nick Sabatini,
FAA AVS-1, FAA Director of Aviation Safety

| am requesting a receipt acknowledgement at each level of management for my records that this email
message has been forwarded and has been read by Mr. Sabatini.

Since this is being forwarded through electronic email which travels very fast, | would expect a read
receipt from Mr. Sabatini by July 8, allowing for the upcoming holiday weekend.

Thank you for your prompt attention to my request and my efforts to follow FAA chain of command.

Mr. Sabatini:

I am sending you this email for your direct attention and involvement to stop whistieblower retaliatory acts
by the Great Lakes Regional Management, one being Mr. Todd Pearson, under the Great Lakes Regional

Flight Standards Division Manager, Mr. David Hanley.

| believe | am being targeted by the Great Lakes Regional managers for my identification of public safety
risks at Northwest Airlines due to my Airworthy Directive findings of non-compliance and the substantial
civil penalty enforcement investigations | am in work on (8 presently with one currently in the Region

which calculates to $5.4M.)

I am personally advising you that my next chain of command level that | will take if this harassment and
planned retaliatory acts against me by FAA Management does not stop is the US Office of Special
Counsel, the Department of Transportation IG and the Honorabie Senator from my home state of
Minnesota, Mr. Jim Oberstar, all of whom you are familiar with. 1 do have a credible standing with the IG



and have been on first name basis with some of their investigators.

You have spoken out publicly that you and the FAA Administrator will not tolerate retaliatory acts against
inspectors for speaking up with their safety concerns. | will tell you directly, Northwest Airlines continues
to be an airline at risk to public safety and since September 2007's release of the IG report, continues to

be a public safety risk and it is clearly demonstrated in the past years FAA enforcement investigations for

improper maintenance and the un-safe operations with those aircraft.

Did you know that a Northwest Airlines DC9 had an elevator power control actuator rod separate from its
attach point causing the nose to lift off 15-20 kts prior to lift off V1 speed and the flight crew had difficulty
controlling the elevator after lift off. They were able to get the passenger flight back to the airport. Cause,
Improper maintenance, a cotter key was not installed in the castellated nut. The nut and washer were
found in the elevator area. This is basic aircraft maintenance procedure, to install cotter keys in
castellated nuts on primary flight controls...EIR # 2008GL010152, DC9, N600OTR, About April 15, 2008.

Caused by a contract vendor...

Today, July 1, 2008, | was warned by supervisor Sam Varajon, to follow FAA chain of command as | had
contacted a Ms, Maria Acevedo in the Great Lakes Region, when at the time, | was unaware she was a
manager. According to an email that was forwarded to me by my supervisor Varajon, her name did not
include "Manager" and | assumed her to be a Regional specialist reviewing my submitted EIR #
2008GL010079, for improper maintenance which caused repetitive un-commanded rudder movements

during take off and landing approach on a Passenger B757 which holds 184 seats.

Well, there are 2 recent unsafe public risk examples on Northwest Airlines. The EIR 2008GL010079
contains specific references to other EIRs since the fall of 2007 for improper maintenance and the resulted

un-safe operation by Northwest Airlines of the aircraft.

As you are directly aware, the coziness of the FAA to the airline has also been under scrutiny. | must
bring your attention to the appearance of coziness with Northwest Airlines and the Great Lakes Region.
FAA Administrative managers have experienced their short falls at the Regional and Washington levels at
Southwest Airlines, ValuJet (accident killed people) Alaska Airlines (accident killed people), Northwest
Airlines (is at risk for an accident to kill people). In all cases of these 4 airlines, FAA Flight Standards
safety inspectors raised their public safety concerns to FAA Administrative ievels of management. It has
only been outside the FAA where their concerns were verified and external pressure applied to FAA

management to gain correction to ensure public safety.

| am offering you an opportunity to demonstrate to me your honest firm actions to stop the retaliatory acts
against me and to ensure public safety of Northwest Airlines. | have not used the "New" FAA safety
reporting process as the process is very similar as to what | attempted to use in the submission of my
safety recommendation in 2005. FAA did nothing but spent their efforts to fault me, of which | received
Letters of Reprimand, during the time of my safety recommendation and the release of the IG report.

Does FAA truly learn from anything that happens?

| am choosing to send you a personai email of my concerns and my situation in the hopes that you will
apply your personal attention and stand by your word while demonstrating personal integrity as the FAA

Director of Aviation Safety...To standby what you have said in the Congressional Hearings and media.

I have tremendous access to the media as well but | have, as in the past chosen to work with the FAA, my
employer, as | too believe collaborative working together is my preferred way and potentially the best way
for all parties..To look at improving public safety instead of expending resources to set-up and discipline

FAA inspectors for just trying to do their job keeping the public safe despite how "unfriendly" it appears to

the airline.



The indications are that Mr. Todd Pearson, Great Lakes Region was the one that requested Mr. Varajon
to warn me to foliow FAA chain of command.

This is significant to me and my case as | was previously set up and reprimanded for not following an FAA
chain of command when | attempted to get a copy of my Performance Review which is suppose to be
given to me anyway. This occurred after my submitted Safety Recommendations for un-safe maintenance
practices at Northwest Airlines following their mechanics strike and | was removed from my duties
because of a frivolous claim against me by Northwest Airlines. The IG report of September 2007 supports

my safety concerns and | am sure you are fully aware of.

Yet, | was and am presently being targeted by the Great Lakes Regional Management as | suspect now
are related to my large, substantial enforcement cases and my findings of AD non-compliance at
Northwest Airlines during the FAA directed AD inspection under FAA Order 8300.36. Northwest Airlines
did operate aircraft that did not have fuil AD compliance performed. My AD findings have ali been saved

into the ATOS Repository.

Both Mr. Todd Pearson and Mike McCaferty (FAA Headquarters) were in a meeting back in 2006, in
which | was promised a copy of my Performance Review as is to be given to me anyway, which | never
received even when | requested it multiple times from my supervisor Sam Varajon. |than made the
request to Todd Pearson and Mike McCaferty, who were the other management representatives in the

meeting.

By doing so, | was set up and reprimanded for stepping outside the chain of command. Once FAA
management had me set up and reprimanded, | received copies of my Performance Review.

Today, July 1, 2008, | was warned by my immediate supervisory Mr. Sam Varajon, to stay within FAA
chain of command with communications as | had made contact by telephone and email to a Ms. Maria
Acevedo, Great Lakes Region. Her name was provided to me on an email | received from my supervisor
Sam Varajon in regards to a Non-Conformance Report for EIR 2008GL010079 that | wrote in which a
recommended sanction amount was in the Section B narrative for $5.4M. The NCR wanted the amount

removed from page 35 of the EIR as non-conformance with FAA Order 2150.3B.

As | understand the FAA Quality Management process, The NCR number 4359, is to be routed to the
person to affect resolution which would be me.

However, my supervisor, Mr. Sam Varajon, did not electronically forward the NCR to me because, as he
states to me, he is not familiar with the process and he is unable to gain access to the NCR because his

password access does not work.

If my Supervisor Mr. Varajon was to have followed the Quality Management process and had forwarded
me the NCR, | would have than learned that Mr Maria Acevedo is a manager in the Great Lakes Region.
Mr. Varajon did not share the compiete NCR record with me or copy the paper copy he had. It was my

impression, he was unwilling to share the whole NCR document with me.

As such, Ms Maria Acevedo was the only Regional contact | had and no where on the email | received
from Varajon did it state Ms Acevedo was a Manager. At the time of my contact to her, | was unaware of

her official position as an FAA manager and assumed her to be a regionai specialist.

| than today, July 1, 2008 received an email from Ms Acevedo directing me to my supervisor in regards to
my request for her to contact me to discuss the NCR. On her email she copied Todd Pearson.



I was than warned to follow chain of command.

Because of the lack of information provided by my supervisor and guidance for the NCR, and his position
being, "We just do what the Region tells us to do" as he stated to me, | did visit with our QMS person and
he pulled up the NCR, at which | did not even know the number, and he gave me the Regional specialists
name and phone number so | could speak with him to assure complete resolution. | than was able to
contact the Regional specialist, Mr. Randy Jones, we agreed to resolution and | made the revisions to EIR

Section B.

My supervisor Varajon has aiready forwarded the EIR Section B revision to the Region, Randy Jones.
Yet, my supervisor is unable to comply with the NCR process and get that closed out because he is

locked out and unsure of the full process.

| did my job the best | could despite my immediate supervisor's deficiencies. Yet, | receive a disciplinary
verbal warning to follow chain of command...

Who is going to reprimand my supervisor now for him not knowing how to follow the FAA Quality
Management Process for a Non-Conformance Report (NCR)?

Mr. Sabatini, thank you for your prompt attention to this email. | am hopeful you will demonstrate to be a
man of your word and of public safety integrity.

Respectfully,

Mark S. Lund

FAA Safety Inspector

FAA Northwest Airlines Certificate Management Office
952-814-4316



Michael McCafferty/AWA/FAA To Mark Lund/AGL/FAA@FAA
AFS-006, Special Assistant to

the Director cc
bce
00/05/2008 03:03 P Subject Re: Second email EIR 2008GL010079[]
- History: & This message has been repliedto. -

Thanks, Mark, and I'll have an ASI (maybe more) look at the information you sent me and then get back to
you.

Mark Lund/AGL/FAA
Mark Lund/AGL/FAA
AGL-MSP-NWA-CMO-01, To Michael McCafferty/ AWA/FAA@FAA
Minneapolis, MN
cC
09/03/2008 03:28 PM Subject Second email EIR 2008GL010079

Mr. McCafferty:

Please find the initial EIR that you had called the Great Lakes Region on some time ago. This was the
first one | submitted under the revised FAA Order 2150.3B and it was initially rejected because | had a
sanction amount in the narrative and not in the 2150 form. As we talked today, the form has specific
prohibited fanguage in the 2150.3B wereas the narrative does not. The Great Lakes Region has
determined that no dollar amounts should be in the narrative. However, there is no specific 2150.3B
guidance that prohibits the narrative to include for reference statements quoted from the guidance, dollar
amounts. This is an issue of argument within the office and by other inspectors as well as reference to
FAA guidance is permissible in the narrative.

Anyway, these will take some reading and | am anticipating you will get back to me.
[attachment "2008GL010079SecBrvipt.doc” deleted by Michael McCafferty/ AWA/FAA]

As | stated to you on the telephone this morning, the issue for me is the systemic non-complinace by
Northwest Airlines and their ability or desire to ensure maintenance is properly done, iaw their procedures
and aircraft operated are safe and airworthy for passenger safety.

Since my 2005 Safety Recommendation, the safety risk Northwest Airlines presents to the public still
exists. As | told the Special DOT "Blue Ribbon Panel" that was here interviewing us, Northwest Airlines is
operating at a risk to public safety. | provided them a few examples of their safety risk that are listed in the
violation history of my EIR reports...And now | am informing you of my safety concern as follow up to my
initial Email to Mr. Sabatini.

Respectfuily,

Mark Lund
FAA Safety inspector





