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EXECUTIVE SUMMARY 

On September 29, 2007, at 1316 Central Daylight Time, a McDonnell Douglas DC-9-82 (MD-
82), Aircraft Registration N454AA, operated by American Airlines as Flight 1400, executed an 
emergency landing at Lambert-St Louis International Airport (STL), St. Louis, Missouri. The 
flight crew received an engine start valve alert followed by a left engine fire warning during 
departure climb from the airport. Visual meteorological conditions prevailed and an instrument 
flight rules flight plan was filed for the 14 CFR Part 121 scheduled domestic flight. The two 
FAA-licensed airmen flew the aircraft observing rules, regulations, and governances mandated 
by Federal Aviation Regulation (FAR) Part 121. The pilots also adhered to rules and procedures 
stipulated by the Federal Aviation Administration (FAA), the aircraft manufacturer, Boeing, and 
the certified carrier, American Airlines. After landing, the flight crew, three flight attendants, and 
138 passengers deplaned via air stairs and no injuries were reported. The intended destination of 
the flight was Chicago O'Hare International Airport (ORD), Chicago, Illinois.  

Upon receiving the left-engine fire warning during climb, the flight crew discharged the aircraft 
engine fire bottles into the affected engine. During the visual return and single-engine approach 
to the airport, the nose landing gear did not extend. After initiating a go-around, the flight crew 
then extended the nose landing gear using the emergency landing gear extension procedure. The 
airplane returned and then landed on runway 30L (11,019 feet by 200 feet, grooved concrete) 
and was met by STL Airport Rescue and Fire Fighting (ARFF) vehicles.  
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 ALLIED PILOTS ASSOCIATION’S ROLE IN THE 
INVESTIGATION 

 
The National Transportation Safety Board (NTSB) is leading the investigation into American 
Airlines Flight 1400 engine-fire accident.  Assisting the NTSB in their investigation are the 
Federal Aviation Administration (FAA), American Airlines (AA), the Allied Pilots Association 
(APA), Boeing, and other designated parties. 
 
As a party in this investigation, APA’s role is to participate in all aspects of this investigation. 
 
The NTSB requested that all parties submit proposed findings to be drawn from the evidence 
revealed during the course of the investigation.  
 
The Allied Pilots Association has responded to the NTSB request with this document, which: 
 

• Provides an assessment of the evidence and other pertinent data. 
• Identifies findings and recommendations from the factual evidence in the investigation. 
• Lists future APA actions. 
• Offers a conclusion based on findings and analyses. 
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FINDINGS AND RECOMMENDATIONS 
 
The Allied Pilots Association’s assessment of the evidence is based upon observations of the 
aircraft, accident site, post-accident examination of aircraft systems and components, the air 
carrier’s maintenance records, log book, and manuals, Boeing flight operational and maintenance 
manuals, flight data recorder (FDR) data, the cockpit voice recorder (CVR) transcript, flight 
crew interviews, mechanic interviews, and ARFF interviews. 
 

 

MAINTENANCE RECORDS 

Findings 
• A review of the air start valve change history for the left engine revealed that the start 

valve (designated VAL6256) was changed six times within 12 days. The latest air start 
valve change prior to the accident was on September 27, 2007. (See attachment 1) 

• The left engine start switch was changed once and the left engine start valve operation 
was deferred four times. The latest deferral occurred on September 27, 2007. (See 
attachment 1) 

• The air carrier’s maintenance reliability program failed to identify and respond in a 
timely manner to a chronic mechanical aircraft problem. Repeat maintenance items are 
tracked through Chapter 23 of the air carrier’s General Procedures Manual (GPM) via the 
Reliability/Performance Analysis System. This section describes methodology used to 
identify dependability issues and reporting responsibilities within Maintenance & 
Engineering Group personnel.    (See attachments 2 and 22) 

• A review of the Action To Be Taken (ATBT) entries to the Field Maintenance Reliability 
System  (FMRS) revealed that on three separate occasions (September 18, 19, and 27, 
2007), Technical Services (Maintenance Control, located at Tulsa) sent ATBTs to the line 
mechanic(s) for further guidance regarding the recurring issues associated with the air 
start valve. The FMRS documentation does not indicate that ATBTs were accomplished 
in the manner specified by the GPM.  This is a requirement prior to use of certain deferral 
codes as outlined in the air carrier’s own GPM.  (See attachments 3 and 4) 

• Boeing’s DC-9/MD-80 Maintenance Manual recommended maintenance practices, listed 
in Section 80-10-00, “Cranking-Description and Operation,” revealed two methods to 
manually start an engine.  Boeing’s instruction provides a CAUTION to only use either 
hand pressure on the override button or a specialized tool to engage the hex fitting.  (See 
attachment 5) 

• The mechanic’s interview revealed periodic use of prying devices other than those 
specified in the air carrier’s manual start procedure.  (See attachment 7) 
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• As indicated in the NTSB’s Maintenance Record Factual Report, no warning or 
informational placard is present near the start valve access panel. 

• Boeing issued All Operator Letter (AOL) 9-2549, dated December 16, 1997, warning all 
airlines utilizing DC-9/MD-80 aircraft that an operator experienced a start valve open 
indication. Valve inspection revealed the manual override valve pin was bent. The letter 
warned of pin damage during actuation when a force greater than hand pressure is 
applied. The air carrier did not deactivate the valve in accordance with the Boeing 
procedure.   (See attachment 9) 

• The MEL allows an air carrier the latitude to move an aircraft to an airport where parts, 
tools, and certified mechanics are located in order to accomplish a corrective action. A 
review of aircraft N454AA’s routing during the twelve days the left engine starting 
system was on a maintenance deferral shows the aircraft transited a Class 1 (Major 
Maintenance) facility numerous times. (See attachment 25)  

• The NTSB’s Maintenance Factual Report reveals the issuance of a repeat maintenance 
deferral of the left engine starting system. This resulted in resets of the MEL repair time 
limitations. The initial deferment occurred on September 17, 2007; the accident occurred 
12 days later. (See attachment 1, 6, 8) 

Recommendations 
Based on these findings, APA recommends: 
 

1. That industry and regulatory parties review the air carrier’s reliability program. This 
review should evaluate the oversight procedures currently in place and monitor said 
program until such time its integrity and effectiveness is validated. (See attachment 2) 

 
2. That the air carrier immediately adopt a no fix/no fly policy for specific repeat ATA 

systems failures until such time the oversight procedures within its reliability program 
can be validated. 

 
3. That, as an integral part of the Reliability/Performance Analysis System, notifications 

be provided to flight crews regarding mechanical discrepancies on dispatch 
documents, denoting repeat discrepancies that have occurred during the preceding 
30/60/90-day period. These notifications should be separate and apart from the E-6 
log book and KVA entries. 

 
4. That codes (RSN. in FMR entries) used in the deferral process (as provided for in the 

air carrier’s GPM) must include the identification of the responsible maintenance 
personnel to ensure accountability.  (See attachment 4) 

 
5. That MEL deferral authorization and reference must be included in the load closeout 

prior to departure from the gate.  This practice is in use at other major carriers and 
provides additional precautionary measures by notifying the flight crew and 
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dispatcher of deferred items that may affect safety of flight.  Under the current 
system, the dispatcher may be unaware of the most recent items deferred per the MEL 
until after aircraft departure.  

 
6. That the air carrier deactivate start valves in accordance with the procedure contained 

in Boeing’s AOL 9-2549, dated December 16, 1997.  (See attachment 9) 
 

7. That maintenance sign-offs included in the Corrective Actions columns of the E-6 
logbook include the appropriate MM, MPM, MCM, GPM, or ICA that is acceptable 
to the administrator for the applicable maintenance procedure.  

 
8. That all notes, warnings, and cautions contained within the aircraft manufacturer’s 

manuals be incorporated into all the applicable air carrier’s manuals.  As an example, 
the notes, warnings, and cautions contained within the Boeing DC-9/MD-80 Aircraft 
Maintenance Manual are not present in the air carrier’s Maintenance Procedures 
Manual (MPM) 80-2.  (See attachment 11 and 12) 

 
9. That the FAA clarify and enforce language in the air carrier’s GPM 16-04 to require 

full compliance with issued ATBTs.  (See attachment 3) 
 

10. That the FAA restrict the aircraft from continuing through Class 1 (Major 
Maintenance) facilities with maintenance deferrals. (See attachment 8) 

 
11. That the FAA restrict the reset of the MEL repair time limitations when a discrepancy 

recurs following an attempt to repair it. The initial deferment date should establish the 
repair time limit. (See attachment 24) 

 
12. That the FAA provide increased monitoring of the coding of deferrals in the FMRs to 

ensure their usage is consistent with proper maintenance practices.  This is 
specifically in reference to the NTSB’s Maintenance Records Factual Report, Section 
20.0, page 15; the start valve was deferred per the MEL and numerous deferral codes 
were issued in the FMRs as the aircraft was dispatched station to station.  (See 
attachment 4) 

 
13. That the air carrier provide additional training to maintenance technicians, concerning 

manual start valve operation and valve deactivation. 
 

14. That the air carrier immediately issue a bulletin to all applicable maintenance 
personnel describing the hazards associated with improper start valve procedures.  

 

OPERATIONAL FACTORS/HUMAN PERFORMANCE 
As the NTSB factual documentation clearly shows, this was an extremely dynamic and 
complicated compound emergency.  The facts further show that while some single system 
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failures occurred, many –  such as those impacting the electrical and hydraulic systems – 
involved multiple failures, including automatic features of these systems. 

The NTSB Accident Factual Reports clearly illustrate the lack of any formal flight crew training 
that addresses multiple system failures this complex. They also clearly highlight the flight crew’s 
professionalism and experience that enabled them to remain focused on flying their badly 
damaged aircraft.  These efforts should be acknowledged as the sole reason the passengers and 
crew safely returned. 

Findings 
• The Engine Fire/Damage/Separation Checklist is improperly designed for an immediate 

return emergency. 
 
• The crew had insufficient time after the landing gear failed to extend and before the 

landing decision point to reference the QRH Emergency Gear Extension Checklist. 
 
• Information was not previously included in any of the air carrier’s DC-9 operating 

manuals or training modules specifically highlighting the pneumatic cross feed valve 
interconnect with the engine fire handle.   

 
• As indicated in the NTSB’s System Factual Report, the failure of the auto-low-level shut-

off function of the hydraulic power transfer unit (PTU) resulted in a loss of right 
hydraulic pressure and an unexpected complete hydraulic system failure. (See attachment 
24) 

 

Recommendations 
Based on these findings, APA recommends: 
 

1. That the air carrier change the Engine Fire/Damage Separation Checklist to 
“immediate return only” format.  Steps 1 through 5, including Engine Fire Handle 
Discharge 1 or 2, should be adopted into Immediate Corrective Action Steps.  (See 
attachment 13) 

 
2. That the emergency gear extension procedure be displayed via aircraft placard in the 

cockpit in a location clearly visible to the flight crew.  (See attachment 14) 
 

3. That the air carrier incorporate a training schematic associated with the interconnect 
between the cross feed valve and fire handle.  This information should include 
highlighted cautions.  (See attachment 15) 

 
4. That the air carrier review all QRH procedures, and any system failures that could 

impact the integrity of either hydraulic system include a procedure that turns off the 
PTU, and that such procedures be integrated into the appropriate checklists. 
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SURVIVAL FACTORS 

Finding 
• As recorded by the cockpit voice recorder, the ARFF personnel inserted their headset 

plug into the cabin interphone jack instead of the cockpit jack, while attempting to 
establish ground-to-cockpit communication.  (See attachment 16) 

Recommendation 
Based on this finding, APA recommends: 

1. That the FAA require all U.S. commercial aircraft to have a placard installed clearly 
indicating the appropriate communication jack for ARFF use. (See attachment 17) 

 

SYSTEMS  

Finding 
• At the time of the accident, there was no specific information concerning the low-

level shutoff feature of the Hydraulic Power Transfer Unit (PTU) in the air carrier’s 
DC-9 Operating Manual.   

Recommendation 
Based on this finding, APA recommends: 

1. That the recent change to the air carrier’s DC-9 Operating Manual, Vol. 2, Hydraulic 
Section 20-2, dated July 9, 2008, be upheld. (Post Accident).  (See attachment 18) 

 

POWERPLANTS 

Findings 
• As referenced in the NTSB’s Power Plant Factual Report, Addendum 1, page 11, 

“The manual override button was buckled in an S-shape on the slender end of the rod 
closest to the ball valve.”   (See attachment 19) 

• As reported by the air carrier, maintenance continues to report an excessive number 
of start valve open indications.  Recent actions by the air carrier appear to address 
some of the pneumatic issues related to the DC-9 starting system.  However, 
electrical issues remain. 

Recommendations 
Based on these findings, APA recommends: 
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1. That the air carrier install a warning placard adjacent to the start valve access panel 
denoting the appropriate tools and procedures to be used, along with the applicable 
cautions contained within the Boeing Aircraft DC-9/MD-80 Maintenance Manual.  
(See attachment 20) 

2. That the NTSB order an immediate check of all start valves for possible damaged 
starter push button pins in accordance with the Boeing DC-9/MD-80 Aircraft 
Maintenance Manual 80-10-02, page 211.  (See attachment 11) 

3. That the NTSB require an immediate check of all start valve electrical harnesses and 
associated electrical components throughout the air carrier’s DC-9 fleet. (See 
attachment 21)
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APA ACTIONS 

As a principal participant in the industry’s safety community, APA will initiate the following 
actions: 

1. APA will recommend to our membership to perform more comprehensive reviews of 
the E-6 logbook than is currently required in the Flight Manual, Part 1. 

2. APA will continue to educate our membership of general logbook procedures and 
policies, including sign-off procedures, MEL procedures, reasons for maintenance 
deferrals, and Required Inspection Items (RII). 

3. APA will remind our membership of the need for increased diligence when accepting 
an aircraft that, while legal, has a history of chronic mechanical discrepancies.  (See 
attachment 22) 
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CONCLUSION 
 
The Allied Pilots Association believes that the evidence gathered supports the following 
conclusion for the accident: 
 
The air carrier has the processes in place to identify and report maintenance issues, those 
processes are not consistently followed, clearly compromising the effectiveness of their 
maintenance reliability program. The ability to identify and report reliability issues within the 
program must be accompanied by timely and effective controls to validate positive corrective 
maintenance action or to provide for further analysis outside revenue flight. (See attachments 
2 and 10.) 
 
The Allied Pilots Association has stated findings and recommendations we believe address 
those areas found to be causal or contributing factors to this accident. We are confident the 
NTSB will determine probable cause consistent with these findings and put forth appropriate 
recommendations. 

 



 
 
  

ATTACHMENT 1 
 

Allied Pilots Association  
Flight 1400 Submission 

Maintenance Factual Report, Pages 10 - 12 









 
 
  

ATTACHMENT 2 
 

Allied Pilots Association  
Flight 1400 Submission 

NTSB Maintenance Group Factual Report 
Attachments 10 and 11 

























































 
 
  

ATTACHMENT 3 
 

Allied Pilots Association  
Flight 1400 Submission 

Air Carrier’s Policy on Actions to Be Taken (ATBT) 





 
 
  

ATTACHMENT 4 
 

Allied Pilots Association  
Flight 1400 Submission 

Field Maintenance Reliability (FMR) System 











 
 
  

ATTACHMENT 5 
 

Allied Pilots Association  
Flight 1400 Submission 

Boeing Recommended Cranking Procedures 
NTSB Maintenance Group Factual Report Attachment 3 











 
 
  

ATTACHMENT 6 
 

Allied Pilots Association  
Flight 1400 Submission 

General Procedures Manual (GPM) 02-06 
Classification of Maintenance Station 



















 
 
  

ATTACHMENT 7 
 

Allied Pilots Association  
Flight 1400 Submission 

AA Mechanic Interview 
NTSB Maintenance Group Factual Report 

Attachment 6 













 
 
  

ATTACHMENT 8 
 

Allied Pilots Association  
Flight 1400 Submission 

MEL Section 1, Page 1 





 
 
  

ATTACHMENT 9 
 

Allied Pilots Association  
Flight 1400 Submission 

Boeing All Operators Letter (AOL), 
Number 9-2549, dated December 16, 1997 

 
NTSB Maintenance Group Factual Report 

Attachment 4 











 
 
  

ATTACHMENT 10 
 

Allied Pilots Association  
Flight 1400 Submission 

Air Carrier’s Line Maintenance Organizational Chart 
NTSB Maintenance Group Factual Report 

Attachment 1 











 
 
  

ATTACHMENT 11 
 

Allied Pilots Association  
Flight 1400 Submission 

Boeing DC-9/MD-80 Aircraft Maintenance Manual 
Start Valve Override Button Notice 





 
 
  

ATTACHMENT 12 
 

Allied Pilots Association  
Flight 1400 Submission 

Air Carrier’s Manual Start Valve Procedures 
NTSB Maintenance Group Factual Report Attachment 5 













 
 
  

ATTACHMENT 13 
 

Allied Pilots Association  
Flight 1400 Submission 

Engine Fire/Damage/Separation Checklist 











 
 
  

ATTACHMENT 14 
 

Allied Pilots Association  
Flight 1400 Submission 

Emergency Gear Extension Checklist 







 
 
  

ATTACHMENT 15 
 

Allied Pilots Association  
Flight 1400 Submission 

Engine Fire Handle 
Interconnect LAMM Schematic 





 
 
  

ATTACHMENT 16 
 

Allied Pilots Association  
Flight 1400 Submission 

Interview with Captain Ellis Outlaw, STL ARFF 











 
 
  

ATTACHMENT 17 
 

Allied Pilots Association  
Flight 1400 Submission 

CVR Transcript STL ARFF 







 
 
  

ATTACHMENT 18 
 

Allied Pilots Association  
Flight 1400 Submission 

DC-9 Operating Manual 
Hydraulic Section, Page 20.2 





 
 
  

ATTACHMENT 19 
 

Allied Pilots Association  
Flight 1400 Submission 

Maintenance Records Factual Report Photo 26 
 

ATSV Manual 
Override Button and Pin 





 
 
  

ATTACHMENT 20 
 

Allied Pilots Association  
Flight 1400 Submission 

Maintenance Records Factual Report 
Page 14, Photo 1 





 
 
  

ATTACHMENT 21 
 

Allied Pilots Association  
Flight 1400 Submission 

Other Aircraft Start Valve Write-ups 
NTSB Maintenance Group Factual Report Attachment 9 































 
 
  

ATTACHMENT 22 
 

Allied Pilots Association  
Flight 1400 Submission 

GPM Chronic Aircraft Definition 





 
 
  

ATTACHMENT 23 
 

Allied Pilots Association  
Flight 1400 Submission 

Maintenance and Engineering Responsibilities 
Governing Maintenance Operations 





 
 
  

ATTACHMENT 24 
 

Allied Pilots Association  
Flight 1400 Submission 

MEL General Section,  
Section 1, page 11 





 
 
  

ATTACHMENT 25 
 

Allied Pilots Association  
Flight 1400 Submission 

Field Maintenance Report (FMR) print out for N454AA 
NTSB Maintenance Group Factual Report Attachment 2 


































