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Abstract: This report reviews recent aviation accidents and incidents, Federa! Aviation
Regulations related to flight attendant tralning, and flight attendant training programs from 12 air
carriers. BEvidence from recent accident and incident investigations revealed that some flight
atiendants did not verform cmergency duties in accordance with their alr carrier training programs.
The Safety Boaid betieves that the ability of flight attendants to perform their duties successfully
duting emergency situations is directly related to the quality of thelr emergency training. As a
result of this special Investigation, the Safety Board issued 13 recommendations to the FAA about

flight attendant training,
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EXECUTIVE SUMMARY

It 4s well known that the routine safety duties performed Ly flight
attendants, such as ensuring that seat belts are fastened, tray tables and
seatbacks are upright for takeoff and land’ng, carry-on baggage {s properly
stowed, galleys are secured, exits and evacuatfon slides are armed, and
eredeparture safety briefings 2re conducted, increase passenger protection,
[t may not be so well known, however, that the performaace of flight
attendants in emergencies can profoundly affect the survival and injury rates
of passengers.

While airline accidents are rare, thure are nonetheless a numbder of
emergency situations that passengers may face in flight, such as cabin
decompression, hijacking, in-flight iliness and injury, in-flight smoke and
fire, and severe turbulence.

In some emergencies, passengers and crewmembers have sufficient time to
prepare themseives for the situation. However, more often than not, an
emergency occurs with 1ittle or no warning, and it may take place in
combination with other abnormal situations. For example, an encounter with
severe turbulence may cause injuries to crew and passengers; and a bomd
threat, a machanical failure, or an in-flight fire can result i{n an
immediate evacuation upon landing. Ia these cases, flight attendants
usually provide the most immedfate assistance to passengers.

Reflecting the importance of these safety duties, the Federal Aviation
Administration (FAA) requires flight attendants to be aboard passenger-
carrying airpianes with more than nine seats that operate under the Ffederal
Aviation Regulations (FARs) found at 14 Code of Federal Requlations CFR 121,
Mr carriers must have FAA-approved tratining programs that provide specific
programmed hours for selected subjects, and flight attendants must maintain
their proficiency and attend recurrent training each gsear. The purpose of
eiergency procedures training is to ensure that flight attendants have the
krowledge, skills and ability to react properly during emergency situations.
Tha Safety Board strongly believes that the ability of flight altendants to
perform their duties successfully during emergcncy situations is directly
related to the quatity of their emergency training. The Safety Board further
balieves that it is {incumbent upon each flight attendant to recognize the
importance of active participation in all aspects of emergency training.

The reqgulations state that a flight attendant who completes an approved
training program 1{s "adequately trained to perform his assigned duties."
{14 (FR 121.405{c)) Accident investigations have {dentified flight attendant
actions that were unacceptable and/or -ontrary to their training. This
special investigation of Part 121 flight dttendant training iaviews accidents
and Safety Board recommendations and reguiaiions that address flight
attendant training. It also examines the initial and recurrent training
programs and programmed hours of 12 air carriers.

[n saveral recent accident investigations, the Safety Roerd found that
although flight attendants provided valuable assistance to passengers duriig
emergency situations, they did not always follow thetr air carrier’s
approved emergency procedures or perform their duties in accordance with
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tratning. In 2 of the 24 evacuation cases cited in this report, the actions
of some fiight attendants contributed to an inccease in the number of
passenger {njuries. In some of the other cases, flight attendant actions
came very close to increasing the number of injuries. TYhe Safety Board fis
concerned that these same actions in other situatfcns could have disastrous
results and that flight atteadant tratfining may not adequately prepare flight
attendants for actions that they may be raquired to take.

As a result of this special investigation, the Safety Board miakes 13
safaty recosmendations to the Fedaral Aviation Aduinistration that are
intended to improva flight attendant training and performance during
emorgency situations.




NATIONAL TRANSPORTATION SAFETY BOARD
WACHINGTON, D.C. 20594

SPECIAL INYESTIGATION REPORT
FLIGHT ATTENDANT TRAINIKG AND PERFORMANCE DURING EMERGENCY SITUATIONS

PREVIOUS SAFETY BOARD ACTION

The Safety Board first {isiued safety recommendations 24 years ago to
the Federal Aviation Administration (FAA) that addressed the adequacy of
flight attendant training and procedures. Those and suvsequent
recommendations related to such diverse matters as:

The need to open all usable emergency exits to the extent
reasonably possible during an evacuation.

The participation of flight and cabin crewmembers in periodic
svacuation and wet ditching drills,

Hands-on exit opening drills.

The use of realistic training devices and procedures to more
accurately simulate emergency conditions.

Tho need to conduct emergency evacuation training in an environment
that simulates an actual evacuation and conducted as a team rather
than tndividually.

The need for detailed {nforwmation for flight attendants on the
operational characteristics of chemically gererated oxygen systems.

Procedures for the emergency deployment of the B-727 ventral
airstair. The need for fiightcrew and flight attendant manuals and
training programs to rontain compatible emergency bprocedures,
checklists, and crew communication procedures for emergencies.

The need for pilots to inform flight attendants of the nature of an
emergency, the approximate time available for cabin preparation,
and 3 standardized signal indicating brace for impact.

Operational procedures for the DC-10 galley 1{ft system,

The need for flight attendants to inform flightcrews immediataly of
the location, source and severity of fire or smoke within the
cabin,

The need for flight attendants to know how to attack cabin fires,
and how co don protective breathing equipment.
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The need to tura on all emergency lights during an evacuation.

The {mportance of mansging the remaining time for preparing the
cabin for an impending emergency landing.

The need for flight attendants to remain seated during taxt,
unless required to perform safety-related duties.

The need for Joint cockpit and cabincrew training on emergancy
procecures and pariodic emergency drills in which cockpit/cabincrew
coordination and communication are practiced.

The Safety Board reviewed its investigations of accidents and incidents
where {nvormation was availahle on flight attendant performance during
emargency situations. There were many examples of flight attendants who have
performed extremely well, even heroically, during !life-threatening
emergencies and who wero responsible for preventing and/or
ainimizing/injuries to passengers. Nonetheless, there have been many
examples of flight attendants who lacked knowledge about emargency equipment
and proceduraes, or who acted otherwise contrary to their tra1n1n?. The
following four accidents, and the accidents listed in Appendix A, {llustrate
some of thase problems, such as tha inability to locate and operate emergency
equipment, the failure to follow procedures, andf/or the inability to
understand the consequances of improper actions, such as opening an exit
while the atrplane is moving or while en?ines are still operating, or
inflating an evacuation slide before it is fully deployed.

On Daceaber 3, 1990, during {its takeoff roll, a B-727 collided with a
DC-9 at the Detroit Metropolitan/Wayne County Airport.'! The right wing of
the B-727 was substantially danaged. but none of the occupants were injured.
The DC-9 was destroyed during the collision and subsequent fire, and seven
passengers and one flight attendant died. The lead flight attendant aboard
the DC-9 had been flying for 2 1/2 yeirs and was qualifiad on seven airplane
types. The Safety Board determined that she was not in her jump seat when
the cotl!ision occurred, fasled to properly secure the R-12 emergency
evacuation slide girt bar into the floor brackets, failed to fully open the
L-1 door, and, along with threa other trained crewmembers, failed to inflate
tha L-1 evacuation slida, theraby slowing the evacuation and {increasing the
number of evacuation-caused i{njuries.

1 afreratt Accident Report: dorthwest Alrlines, Ine., Flights 1482 and
299, funway Incursion and Colilislen, Oetroit Katropolitans/vWweyne Courty
Arport, Roaulus, Michigan, Decembder 3, 1960. (NTSB/AAR-91/15).

2 Floor-tavel axits are identified oy thatr location, are nuabered
sequentiatiy from the front of the atrplane, and designated ss being efther
on the Lleft or right sfide. For exaaple, A-1 {8 the most forxard floor-lavel
exit on the right sfde.
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Because of structural defoymation, the lead flight attendant was unable
to fully open the L-1 exit door. Two male passengers, who were able with
somy difficutty to 1ift the door handle, opened the exit door. The lead
flight attendant stated that although the door was not fully opened, she
lcoked for the evacuation siide’s inflation handle before jumping from the
alrplane. She added that she would have pulled the inflation handle even {f
the door was not fully opened. She exited when the L-1 exit door was only
parttally open and gave evacuation instructions from the ground. An off-duty
flight attendant, who had 9 months experience, assisted an injured passenger
to the L-1 exit, took command of the evacuation at the L-1 door, and
prevented additiond] {njuries to evacuating passengers by lowering them to
the ground., She did not attempt to manually inflate the evacuation slide
beczuse she assiwed that the lead flight attendant had attempted to inflate
the slide before she exited and thit the slide had malfunctioned. She was
concerned that the airplane might "blow up" but thought that she needed to
direct the evacuatior tecause the lead flight attendant had exited. When she
thought that everyone was off the airplane, she exited and assisted
pissengers on the ground. The lead flight attendant, the first officer, and
two off-duty flight attendants all exited the L-1 exit without attemoting to
inflate the evacuation slide,

A flight attendant, who had 22 years experience, and a passenger died
of smoke {nhalation in the tailcone of the DC-9 because the taflcone
emargency release hardla assembly was broken, rendering the tatlcone
emeérgency exfit {noperable. Although the FAA had approved the air carrier’s
0C-9 tailcone release handle training simulator, the Safety Board found that
flight attendants had not been adequately trained in the use of the tailcone
exit because the simulator was not fustalled in a realistic environment. A
door or a hatch was not used to gain access to the handle, and the handle was
not installed in clips that would have provided the actual force to remove
the handle from the restraining clips.

For 4 or 5 days after tha accident, the operator tested 238 flight
attendants who were scheduled to operate on DC-9 airplanes. Of the 238
flight attendants tested, ¢ required additional training. Flight attendants
who fatled the proficiency test received accelerated training for the DC-9
befove returning to flight status,

In its repsart on the accident, the Safety Board took exception to FAA
Afr Carrier Operations Bulletin (ACOB} 8-76-46, “Crewmember Emergency
Training, Use of Hockugs,' which stated, in part, "For those exits where it
Is impractical for each individual to operate the exit or device, such as a
DC-9 taflcone, a group demonstration will suffice provided it s supported
by a realistic, detatled visual/pictorial presentation.” The Safety Board
disagreed, finding that flight attendants should have "hands on® operating
experience with all exits they are required to open during emergency
avacuations., As a result of {ts investigation, the Safety Board fssued
Safety Recommendation A-91-60 that called for tlhe VAA to {ssus an Advisory
Circular (AC) addressing acceptable methods fnor design, construction,
operation, and maintenance of mockups wused for exit training during
crewmembor emergency training, and also asked the FAA to provide guidance to
FAA  finspactors to ensure that emergency equipment training davices
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accurately replicate the fntended operational environment. The FAA responded
that it intends to {ssue an AC, and the recommendation s currently
classified as "Open--Acceptable Action.®

On February 1, 1991, a B-737 tollided with and overrode a Fairchfld
Metroliner on runway 24 left at the Log Angeles International Afrport .}
Both airplanes veered to the Teft as thay si1d down the runway, and flames
were visible through the windows in the aft exits. The afrplanas eventually
struck an unoccupied butldfng. BRoth of the flight attendants occupying the
aft Jumpseat had 20 months of experience. After the collision, but before
the airplane came to a stop, they released their restraints and got out of
their seats. The flight attendant assigned to the aft left exit (L-2) turnad
on the emergency 1ights (as hal been practiced in training) and assessed
conditions at the aft left exit. She stated that she did not feel heat as
she touched the door seal but that she did see fire. She opened the door
2 or 3 feet, and the slide pack released from the door and fell outside the
dirplane. She stated that flames were “shooting down at the bottom of the
airplane where my s)ide was, so | fmmediately shut my door and locked it,"*
She closed the door becayse there was "no way* anyone could escape from that
exit. She then took two steps away from the door before the airplane struck
the building. She was thrown forward and then backwards, grabbing a handle
in the galley to keep from falling. When she turned around
overwing exits, she saw that the ri
she assis . She stated

remain seated

t she did not follow those instructions

becausa, *1'm not going to sit and wait. |[f I can get one person off that

2irplane while it was [sic] movin? or save a life, I'm going to do it, |

thought we were 30ing to blow up.*t After 1§ to 18 passengers had evacuated

through the R-2 door exit, she tried to enter the cabin to check for

passengers. However, the cabin was filled with smoke, and she could not see

anything. She was shocked by the amount of smoke, noting that 1t was
“completely dark." When she became dizzy, she evacuated at R-2,

The other flight attendant who was seated on the aft Jumpseat observed
a *bright oringe glow" through the window of the R-2 exit following the
first impact but while the airplane was sti1) moving. He released his
seatbelt, proceeded to the R-? door, Y{fted its handle, and opened the door
"slightly.” The evacuation slide *did not ook right,” and he was worried
that the stide would inflate inside the airplane so he did ngt open the door
fully. The afrplane struck the building, and he was thrown back {nto the aft
galley area and to the floor. He jumped up, fully opened the R-2 door and
began evacuating passengers.

3 NTS8 Survival factors Group Chafrman's Factuat Reperz: UsSAalr, Ine.,

end Skywest Alrtines, lne,, tos Angelaes, Catffornts, February 1§, 1891,
(NTRB/AAR-9%,08),

of USAlr, . Skywest Alrtines, s Les  Angetoes, Cattfornia,
Februsry 3, 199%, (bocket No. $2-508).




On May 5, 1991, an MD 80 was struck by a baggage cart while the
airplane was taxiing to a terminal gate {in Atlanta, Georgia.> A fire
erupted outside the afrplanz, and the flight attendants {mmediately
fnftiated an emergency evacuation. While the lead flight attendant, who had
3 years and 9 months experience, attempted to contact the cockpit on the
interphone, “panicked™ passengers rushed toward her and slammed her against
the L-1 main boarding door. A nonrevenue passenger, who had been seated in
the first class cabin, pulled passengers away from the door, allowing the
fli?ht attendant to open the door and deploy the evacuation slide. She
believed it was only with t5e assistance of the passenger that she was able
to get passengers back far enough so that she rould open the exit door. When
she moved away from Lhe open exit, passengers pinned her against the cockpit
bulkhead, and she could not reach the R-1 galley service door. The R-1 exit
was opened by the same nonrevenue passenger who had initially asststed her at
the L-1 exit. The Safety Board found that although some flight attendants
were responsible for opening two exits, they had not practiced opening two
exits during their emergency procedures training.

The lead flight attendant stated that {t was "hard to get the {L-1]
door open.” She believed that the door weighed more than the door trainer
that had been used during her recurrent training and she did rot think that
the door on the afrplane would be harder to open than the training door.
A1thou?h the slide inflated automatically, she reached fur the manual

fnflation handle because that was an action she had practiced in training.
Although the cabin was very dark, she did not activate the emergency tight
switch located at the forward flight attendant panel because f1ight
attendants had not been trained to do so.

In the same accident, a 17{ght attendant, who had about 7 years
experience, was seated on the aft jumpseat when she heard a loud "boom," and
saw passengers fimmediately got out of their seats. She could not see what
caused passengers to get up because the jumpseat was "so far back we could
not see what happened.™ She got up from her jumpseat, went to the aft galley
and saw flames outside the galley service donr. She returned to the aft
Jumpseat and opened the door in the pressure bulkhead, causing the tailcone
exit to Jettison. She entered the tailcone and saw that the evacuation stide
was not inflated and mistakenly pulled the tailcone release handle {n an
attempt to inflate the slide. She then took the correct action and threw the
slide out of the taflcone, and the slide inflated. She thought she had been
taught to hold a handle at the end of the catwalk to keeo from falling out,
but she did not see 1 handle and thus did not hold onto anything. She stated
that the tailcone exit training mockup provided her with the experience of
being inside a tatlcone but that the "darkness and height were different® and
that the notsa {the engines were operating] while sha was on the catwalk was
not experienced during training. Contrary to the air carrier’s procedures,
she did not attempt to nntify the cockpit before initifating the evacuation.
Moreovar, she did not hear the evacuation command from the pilots because she

5 Mrsr survival Factors Group Chalrman’s Factusl Reportt Oetta Alr
Lines, Ine., Meboanall Deouglas MD-80, Atlents, Caorgla, May %, 19091,
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was inside the tailcone area and was sure that she “had evacuated before they
{the flightcrew] had turned off their engines.®

On September 20, 1989, a B-737-400 carrying 6 crewmembers and 57
passengers overran the end of runway 31 during a rejected takeoff in
darkness at La Guardia Afrport, Flushing, New York.® The airplane collided
with a wood airport approach 1ight stanchion and came to rest partfally fin
Bowery Bay. Tha forward fuselage came %o rest on a portion of the elevated
1ight stanchion; and the aft fuselage was partially sutaerged in the water.
Two passengers were fatally injured, and 55 passengers and 6 crewmembers
evacuated the airplane. The evacuation was conducted during darkness. It
was not until the first passenger evacuated that flight attendants in the
forward cabin realized that the airplane was in the water.

The lead flight attendant, who had 3 vears and 5 months experience,
remained in the cabin until rescuers had boarded the airplane to free a
trapped passenger, The leau flight attendant used almost all of the
emergency equipment avatlable to him, including a flashlight, Yifepreserver,
megaphone, crash ax, and an evacuatfon slice disconnect hrandle. He had
difficulty finding his lifepreserver because f1ight attendant )ifepreservers
ware located in different positions on different models of the B-737 that
were used by the air carrifer. Even though he was onboard a B-737-400, he
looked for his 1ifepreserver where 1t would have been Jcczated on a B-737-200,
and found none there. Flight attendant "C" retrieved the lifepreserver for
him from the B-737-400 stora?e location. He stated, "1 wasn’t thinking, !
was checking everyplace else for 1t.... I don’t know 1f I just blanked out on
it {the location] or what."

The lead flight attendant had difficulty attempting to release the
evacuation slide from the R-1 exit so that it could be used as a flotatifon
device to reach peoEle who were trapped in the rear cabin. He had been
taught that the quick release handle was under a velcro flap, but he pulled
the red slide inflation handle by mistake. When he realized that he had
pulled the wrong handle, he pulled on “"whatever I could” until he found
another handle. He pulled 1t and nothing happened; then he pulled and tore
the "white heavy thread-type cord and lacing" until "somehown the slide did
release {from the airplane}." He said that he had seen "plctures during
training® of the slide quick release handle but thought that {t was
different from the one on the airplane. He stated that "hands on® training
wouldt I:’ave provided him a better understanding of how the stide ralease
operated.

Passenﬁers stated that flight attendants urged them to get off the wing
and into the water and away from the airplane because the airplane could
“"explode.® Rescuers urged them to stay with the airplane, because some
persons {n the water were being swept under the overhanginy runway deck and
could not be seen,

5 wiss Survival facters Group Chalrman’s Fectual Report: USAter, lae.,
Boatng 737-400, Flushing, Nex York, septembdar 20, 1989, (NTSB/AAR-90/03).
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FEDERAL AVIATION REGULATIONS

flight attendants are required to be aboard air carrier airplanes with
more than ninm passenger seats that operate under 14 CFR 121. Each air
carrier operating under Part 121 provisions is required to have an approved
flight attendant training program (Sectfons 121.400 and 121.401), to maintain
a written curriculum with a }ist of subjects, programmed training hours, and
a list of mockups, door trainers, cabin simulators, and any other equipment
used in flight attendant trainin? (121.403), to obtain {nftial and final
agproval from the Principal Operations Inspector (POI) (1721.405), and to meet
the crewmeaber training requirements for basic {ndoctrination (121.415),
crewmember ewmargency training (121.417), initfal and ground transition
tratnirg (121.421), and recurrent training (121.427). Flight attendants are
required to have 5 hours of initial operating experience (121.434) before
thay can serve as required crewmembers. HNo flight attendant s permitted to
serve as a required crewmember unless he/she has successfully completed the
training required under Section 121.433, which includes initfal training,
differences training, and recurrent training (if applicable).

Security training 1is required under 14 CFR Section 108.23 for all
crewmembars. The standard security training program requires 8 hcurs of
{nitfal and 4 hours of recurrent training which can be reduced to 4 hours
and 2 hours, respectively, with the approval of the FAA.

On October 2, 1990, the FAA adopted a Special Federal Aviation
Regulaticn (SFAR), 14 CFR Parts 61, 63, 65, 108, 121, and 135, Advanced
Qualification Program (AQP), as an alternative method to qualify, certify,
and train flight crewmembers, flight attendants, aircraft dispatchers,
instructors, and evaluators who are currently trained under 14 CFR Purt 121,
AQP {5 proficiency-based training rather than the current time-based
training. Afr carriers that want to establish this type of training must
apply to the FAA’s Air Carrfer Training Branch for approval. The FAA
evaluates, then accepts or denfes the application. If the application {s
approved, the air carrier, its POI, and the Afr Carrier Training Branch work
together to implement and evaluate the program. The use of an AQP may allow
an alr carrier to extend the elapsed time between vrequired training
sassions. Currently, there are no FAA-approved AQP flight attendant
training programs. However, it is expacted that some operators will develop
this type of trafning program in the near future.

Inftial and final approval of fiight attendant training programs are
required under 14 CFR Section 121.405. [Inftfal approval is granted for a
spacific period of time of a new training program during which the POI
ovaluates whether the program complies with the regulations. Section
121.405%cl allows for final approval when it is determined that the initial

approval "ensures that each person that successfully completes the training
{s adequately tratned to perform his assigned duties.” There {s no
expiration date for a training program that has received final a;grova1;
however, changes to any part of the program require new approval. Although
soma FARs specify programmed class hours, 121.405 allows an operator to seek
a reduction tn programmed hours from the FAA., For example, air carriers who
wish to operate more efficiently and improve flight attendant utilization may
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change instructional methods, techniques, or equipment and request a waiver
for the hourly requirements for recurrent training. In order to grant that
appraval, the POI must ensure that the air carrfer achieves the same lavel of
traintng that was required prior to requesting the waiver for training hours.

Basic Indockrination

Initial vwraining, 14 CFR Section 121.415, requires 40 hours of basic
indoctrination training unless such training s reduced in accordance with
Section 121.405, and must cover the duties and responsibilities of
crewmembers, tte applicable FARs, and the appropriate parts of the operator’s
ooeravions manval. Basic indoctrination {ncludes aircraft famfliarization;
aviation terminology; authority of the pilot in command; the flight attendant
manual; requirenents on the number of flight attendants; flight attendant
prefiight responsibilities and routine flight duties; the sterile cockpit
regutation; no smoking regulations; passenger sarety briefings; requirements
for passengers naeding special assistance; document requirements; uniform
requirements; in-flight turbulence problems; company organization and the
responsibilities of goverrment organizations, such as the FAA, the Safety
Board, the U.S. Customs Service, and the Immigration and Naturalization
Service,

Crewwmember Emergoncy Training

14 CFR Section 121.417 addresses flight attendant and flightcrew

emargency training raquirements for both {nft{al and recurrent trafning and
applies to each “airplane typs, model, and configuration, each required
crewmenber, and each kind of operation conducted {nsofar as appropriate for
each crewmember and the certificate holder.® [t does not specify the
minimum number of training bhours for the varfous subjects. Emergency
training must provide “instruction in emergency assignments and procedures,
including coordination among crewmembers.” Emergency training can be divided
Into three general categories: smergency equipment, emergency situations, and
emergency drills.

Emergency training requires *individual instruction in the location,
function, and operation® of emergency equipment, including emergency
equipment used for ditching and evacuation, first aid, and fire fighting;
portable oxygen systems; and “emergency exits in the emergency mode with the
evactation siide/raft pack attached éif applicable), with training emphasis
on tha operation of the exits under adverse conditions."

Emergency sftuation training addresses subjects, such as
decomprassions, fires, ditching, planned and wunplanned evacuations
("including the evacuation of persons and their attendants, 1f any, vho may
need the assistance of another parson to move expeditiously to an exit in
the event of an emergency"), {1lness or injury, hijacking, bomb threats,
turbulence, and other unusual circumstances and events. Flight attendant
emergency training also requires a “review and discussion of previous
aircraft accidents and incidents pertaining to actual emergency situations.®
For crewmembers who serve onboard airplanas that operate above 25,000 feet,
instruction 1is required on respiration, hypoxia, length of conscfousness
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without oxygen, gas expansion, yas bubble formition, ani incidents of
decompression,

Emargency drilis required under 14 CFR Sectios 121.417 must be
performed or observed during initial and/or recurrent tiainirg. Two drills
required during {inftial training are the performance of an emergency
evacuation wusing at Tleast one 1installed evacuatitn slide; and the
extinguishing of a fire using an appropriate fire extinguisher while wearing
protective breathing equipment (PBE).7

Some hands-on operational exercises are required of flight attendants
during 1nitial training and once each 24 calender months during recurrant
train?ng for each type of aircraft in which they are to serve. These drills
require flight attendants to operate each type of evergency exit in the
normal and emergancy mode, "{ncluding the actions and forces required to
deploy the emergency evacuation slices.” They must operate each type of fire
extinguisher, emergency oxygen system, PBE, and personil flotation equipment,
and perfora a ditching drill, {if applicable to air carrier operations. The
ditching drill must include cockpit/cabincrew communication and coordination,
passenger briefing and cabin preparation, a review of life Yines that aro
used to exit the airplane at overwing exits, and the boarding of passenger
and crew into a slide or rafts.

Drills that flight attendants ave required to observe during their
inftial and recurrent training are: the removal and the inflation from the
airplane (or training device) of each type of life raft; and/or the transfer
of a slida/raft from one door to another, and an emergancy aevacuation
(including ti:a use of an evacuation slide and/or slide raft).

Alrcraft Specific and Transition Training

Section 121.421 requires 16 hours of *initial %round tratning® for the

first turbojet type of airplane in which a flight attendant qualifies,
Thereafter, any new type of aircraft for which a flight attendant receives
training {s considered transition trafning. Programmed hours are not
specified for transition training, Flight attendants who are qualified on
one type of afrplane may be required to complete "differences training" if
the F determines that airplanes of tho same type certificate vary
significantly. Ffor example, 0C-9-10, DC-9-30, and MD-80 are modals of the
sam8 “type" airplane, but they differ in a number of ways. Differencas
training addresses the differences in exit location and operation, cabin
configuration, and the location of emergency equipment. The FAA does not

—— -

7 Part 121.417 was aamended on July &, 1937, to require the performance
of sn approved fire fighting dritl using PBE (effactive July &, 1989). 1he
complisnce dete ves extended to Januasry 30, 1990, becauss of problems csused
by tha delayed carttfication end production of PSE units (354 FR 22270). 1The
compliance date was further extended to Juily 31, 1902, because of
*a mafsunderstanding concerning the requirements to {({ght an setusl fire
during the flre tighting drill required tor PBE tralning® (35 @ s4079,
becember 11, 1990),
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specify the minimum number of hours for differences training. Differences
tra1n1n$ need not be classroom sessions and may be accomplished by revisions
to the flight attendant manual.

Recurrent Training

14 CFR Section 121.427 requires flight attendants to receive recurrent
training and a competency check every 12 calendar months, Recurrent
training covers all of the crewmember emargency training and atrcraft-
specific emergency equipment and procedures training (as described in the
"Inftial Training® section of this report). Recurrent training for flight
attendants qualified on Group 11 (turbojet) airplanes must consist of at
least 12 programmed hours, unless the hours are reduced {in accaordance with
Section 121.405. Flight attendants who do not complete recurrent training,
as specified, may no longer serve as required crewmembars,

Guidance to FAA Inspectors

Princtpal Operations Inspectors (POIs) approve training programs and
grant waivers for reductions in training hours. The latest version of the
Alr Carrier Oporations Inspector’s Handbook (FAA Ovder 8400.10), which
provides guidance to POls on approving training programs, 1s currently being
revised, Order 8400.10 Chg. 4, Chapter 14, Flight Attendant Training and
Qualification Programs, dated August 31, 1990, provides “direction and
guidance to FAA personnel responsible for the evaluation and approval of

1ight attendant training curriculums.* Chapter 14 currently provides
guidance for approval of Basic Indoctrination Training (121.41%) and Genoral
Emergency Training {12!.417‘. but the section of Chapter 14 with gquidance for
Recurrent Trainin? 121.427) has not yet been issued. POIs are instructed to
consider the comp

adequacy of the 40 hours specified 1in the regulations for sic
indoctrination. It also provides guldance to PNIs in approving the nuaber of
hours for the initial emergency traintng curriculum, and it instructs POls to
consider in the curriculum the complexity of the air carrier’s operations, as
well as the type of aircraft. The following chart gives information on
"national norms" for general emergency training hours, -

exity of tine operation and the aircraft when evaluating the
a




TABLE 3.144.1 INITIAL NEW.-HIRE FLIGHT ATTENDANT
GENERAL EMERGENCY TRAINING HOURS
(NATIONAL NORMS)

TRAINING HOURS

TYPE OF OPERATION

EMERGENCY
EQUIP/SITUATIONS

EMERGENCY
DRILLS

LAND OPERATIONS 10.

EXTENDED OVERWATER
OPERATIONS

OPERATICNS ABOVE
25,000 FEET

B. Table 3.14.4.1 lists three general levels of
operational complexity. The basic level of
complexity for the initial new-hire training categocy
Is considered 10 be "land operalions.” The national
nonn for land operations is 14 hours for the general
emergency tralning cumiculum sogment, divided into
10 hours for emergency equipment/situstions and the
remaining 4 hours for emergency drills. The
national nom for "exiended overwater operations” is

Source:

an addidonal 7 hours divided Inw 4 hours for
emergency equipment/situstions and the remaining 3
hours for emesgency drills. The national noem (oe
"operations above 25000 feet®™ {s an additional 3
hours, divided ino 2 hours for emergency
equipmenisitustions and the remaining 1 hour for
emergency drills, For an operatoe conducting all
thme operational complexities, the national nom is
2 i of 24 hours for the general emergency
aining curricalum segment.

FAA Order 8400.10, CHG 4

Chapter 14, August 31, 1990,

-
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The previous handbook, FAA Order 8430.6C, {issued on July 2, 1984, did
not have a section on the approval of flight attendant training programs,
but i1t had the following general gquidance to approve reduced training hours:
"The proposed reduction {n training hours will be fully compensated for by
tne quality of the training given as evidenced by the results being
achtieved."

The new handbonk (FAA Order 8400.10) states that emergency drill
training should ensure that flight attendants are proficient in emergency
situations and able to:

- Identify tha type of emergency and correctly utilize the
aparopriate emergency equipment.

Exercise good Judgment {n assessing an emergency
situation.

Implement the appropriate emergency procedures and
coordinate actions and signals with other crewmembers.

Operate emergency/safety equipment for each type of
aircraft.

Communicate effectively with crewmembers and passengers
in an emergency situation.

Guidance for "Actual Opening of Each Type of Door Exit in Emergency
Mode® during an emergency exit drill states that students must demonstrate
the “Ability to open exit properly by assuming correct body/protective
position; to use door controls correctly; to ensure door is in open and
locked position; to use manual slide inflation system to accomplish or
ensure slide or slideraft {nflatfon.”

In addition to the Inspector’s Handbook, the FAA provides guidance to
POls and air carriers through ACs and ACOBs. AC 120-44, "Air Carrier First
Ald Programs," issued on April 17, 1987, provides guidance about first aid
program resources, subjects, equipment, and pertinent requlations.
AC 121-31, “Training on Protective Breathing Equipment," was issued on
March 14, 1989, and was rescinded within a year. AC 120-48, "Communication
and Coordination Between Flight Crewmembers and Flight Attendants® jssued on
July 13, 1988, {dentified common communication problems and referenced the
need for appropriate training for all crewmembers. In addition to the ACs,
several ACOBs have been issuec on subjects related to flight attendant
training and provide guidance to POIs.

In 1984, the Secretary of Transportation directed the FAA to inplement
a spectal 90-day program of {ncreased surveillance of afr carrters cperatin
under FAR Part 121 and FAR Part 135. One of the objectives of the Nationa
Air Transportation Inspection (NATI) Program was to "acquire information with
which to assess the norma) FAA surveillance and 1nsgect10n procedures.” The
report noted problems in some regulatory areas, such as training, and stated
that some requirements were not clear to efther FAA fnspectors or to air
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carrier management. Cabin safety specialists provide guidance to POls about
fiipht attendant training; however, at the time of the NATI report, there was
only onz cabin safety spocfalist in field duty. The report observed that
compliance with cabin safety-related regulations was better in the region
whera the cabin safety specialist was assigned. It recommended that a "cabin
safety-inspector” position be established for each region "to assist all
principal finspectors on air carrier certiffcates held by that region.”
Currently, the FAA has 11 cabin safety specialists in the fleld and 2 at FAA
headquarters, The 11 specialists in the field are located in five of the
FAA’s nine regions.

Conferences end Workshops

The FYight Safety Foundation (FSF) conducted an FAA-sponsored Cabin
Safety Conference and Workshop from Oscember 11 through 14, 1984, The
overall objective of the conference was "to foster better communication on
safety matters between the different segments of the aviation community with
a view toward further overall {morovement of aircraft cabin safety.”™ The FSF
noted that many different methods were used for flight attendant training and
that one of the “"considerable™ differences was the number of hours devoted to
training, especially ‘“hands-on” training. The FSF recommanded that
"Standardization of flight attendant training should be accomplished, to the
extent possible, as a means of upgrading those training programs which fall
short of the safety standard necessary to ensure complete and professionally
trained flight attendants.”®

In September 1985, the FAA held a Public Technical Conference on the
Emergency Evacuation of Transport Af{rplanes. As a result of the conference,
the FAA formed three working groups: Design and Certification, Training and
Operatfons, and Maintenance and Reliability. The Training and Qperations
Working Group could not reach a consensus on the adequacy of the FARs and did
not make any formal recommendations. The working group requested that the
FAA issue an AC on flight attendant training. Tha task force report? stated:

The proposed Advisory Circular on Flight Attendant Training will
address several areas, including:

-gu1d§11nes for the reduction of the number of programmed
ours

-time devoted to transition training

-the meaning of “individual {nstruction”

-the meaning of “"competence check"

-the aeaning of "parformed emergency drills®

-the meaning of “actually operate"

-tha meaning of "deployment and use of fire extinguishers”

8 precendings: Cablin Safety Workshop, Oeceabsr $%-1¢, 1984 Final
xeport (DOT/FAx/ANFYICO-85/01) Avgust 198S.

® qaax Forca Report on Emargenty Evacuation ot 1tYransport Alrplenss
(COT/FAA/YS-86/1, Yoi. 1) Juty, 1986,
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-the management of subjects used in take-home materials

-the appropriate subjects for use in take-home matertals

-guidance on training in the operation of slide/rafts

-guidince on training in prevention and conirol of in-fifight

ires

-training on the use of public address/interohones

-training on the use of megaphones

-anticipated types of passenger behavior in emergency
situations

-crew coerdination

-responsibility and authority of the pilot-in-command as they
relate to cabin safety

-emphasis on all training programs to ensure that crewmembers
stay adequately trained

As a result of the FAA Public Technical Confererce in 1985, the FAA
fssued a proposed AC, *"Crewmenber Cabin Safety Traininuy,™ on November 20,
1987. In its comments on the proposed AC, the Safety Brard noted that the
FAA failed to address all the subjects that it stated would be addressed in
its final veport, "Task Force Report on Emergency Evacuation of Transport
Afrplanes.” The Safety Board further noted that the AC did not address four
additional fliyht attendant training areas that had been the subjects of
Safety Board recommendations: gulidance on training in prevention and
control of in-flight fires (Safety Recommendation A-84-076); training on the
use of megaphones (A-81-1¢8); tr2ining on the use of public
address/interphones (A-85-101); anZ crew coordination (A-84-018). The
Safety Boarc noted that the FAA had issued another Notice of Proposed
Rulesaking (l{PRM), "Communication and Coordination Between Crewmembers,® on
July 13, 1988, and suggested that it be referenced in the AC, “Crewmember
Cabin Safety Training."

The proposed AC included the following guidance:

The requirement of both quizzes and competency checks in the
requtations demonstrates that all ths subject areas in Section
121.417 should be covered in either a quiz or a competency check.

Cowpetency checks for flight attendants and proficiency checks for
f11?ht crewmembers on each aircraft and position on which they are
qualified are required durin? fnitial, transition and¥ recurrent
training. These checks should be conducted to determine 1f an
individual crewmember has the necessary knowledge and ikills to
meat the requirements of tha FAR.

For {tems required for the drills or for actual operation, the
roxpetency check should be the actual observation of the
crewrember perforning the drill or operation, and a record should
be kept of each observation.

With the exception of the drills and operations required during
{nitial and recurrent triining {every 24 months for operations
conducted undar Part 121), the checks may be written, oral, "hands
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on® or any combination of the three. For those items required for
the drills or for actual operation, the competency check should be
actual cdservation of the cre.member performing the drill or
operation, and a record should be kept of each observation. Other
competency checks, quizzes, and reviews should be given so {t can
be easily determined 1f an individual crewmember knows the required
atertal. Written "take-home® tests or oral or "hands on" tests
administered to a group in the classroom cannot accomplish this
objective.

Students should actually remove equipment from storage (it would
be restrained during actual operations).

Many airlines operate several different typaes of aircraft. It is
important that competency checks be given for each alrcraft type
¢nd model, For exasple, 2 flight attendant qualified on the 8-747,
BC-10, L-1011, and B-727 should have satisfactorily completed a
competency check on each of the four types of aircraft. These
competency checks should be consistent with the competency checks
given when the crewmezber initially qualified on the equipment.

Programmed hours and subject matter should not ba reduced to the
extent that a program cannot meet program goals and objectives and
in all cases the program should insure that the crewmember stays
adequately trained. Reductions 1in classroom hours from the )2
hours set forth in the regulations {recurrent training] should be
discouraged where there are several different types and models of
alrcraft in a fleet, except when showing exceptfonal, time-
saving, and effective training techniques, such as separate
mackups for each aircratt type and model.

¥hen increases 1in recurrent or initial training are mandated by
the FAA, as happened when security training was required, these
increases should not be compensated for by decreases in the hours
of existing training in other areas.

The Crewneaber Cabin Safety Training AC had not been issued by the time
of this reporc’s publication.

The FAA contracted with the FSF to conduct the International Aircraft
Occupant Safety Conference and Workshop in 1988. The FSF analyzed the
technical presentations of the workshops and offered comments and
recomsendations, some of which related to flight attendant training. The
FSF believed that the FAA AC-120-44, *Afr Carrier First Aid Programs,”
issued April 17, 1987, failed tu adequately set forth the necessary
guidelines for first aid equipnent or standards for training and
proficiency. The FSF recommended that tha FAA convene a task forer .3
develop a "standard of care" for the aviation industry. It also recommended
that, *Work should proceed cautiously on computer-based training (CBT) for
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emergency procedures and should begin with an {in-depth covt/benefit
analysis.to

The FAA casponsored the Southern Californta Safety Institute’s Sixth
and Saventh Annual Cabin Safaty International Symposia fn 1989 and 1930,
Trainirng was the subject of several papers presented at the symposia.

In 1991, the FAA established an Aviation Rulemaking Advicary Committee
(ARAC). One _f the working groups tormed within the Training and
Qualifications Subcommittee was the Cabin Trainfng Working Group. The
working group is reviewing regutations for flight attendant ° ‘1ining and may
recormend changes to those regutations. The working group yuiwmed a Carckpit
Cabin Communicaticns Task Force that is working on revising AC 121-48,
"Communication and Coordination Between Flight Crewmembers a.:d Flight
Attendants.”

The Afr Transport- Association (ATA) sponsors an Inter-Airline Training
Conferenca each year. The conference 1s hosted by an ATA menber airline and
is attended by training departments from ATA airlines, as well as nonmember
airlines. The purpose of the conference {s to exchange ideas, information,
and training techniques for flight attendant training.

Alrplane Cartification

Beginning in 1965, Part 121 operators were required to perform
full-scale evacuation demonstrat’ons on each new airplane they operated to
show that their procedures and crewmember training could result in the
evacuation of an airplane in 2 minutes or less. Beginning in 1967, alrplare
manufacturers were required under the certification pracess in Part 25 to
conduct a full-scate evacuation demonstration to show the basic capability of
a new atrplane to be evacuated in 90 seconds or less. In 1978, the FARs were
amended to allow a single 90-second evacuation demonstration by the
manufactuver that would show compliance with both Part 25 and Part 121. The
combined evacuation demonstratifons are conducted to demonstrate the
evacuation capability (cabin configuration, exits, evacuation slides, and
emergency lighting) of the afrplana and to demonstrate the effectiveness of
the crewmexbers’ emargency training program and evacuation procedures. In
the combined tests, training for crewmembers for the evacuation demonstration
tests must be the same as that given to 11ine crews and thereafter serves as a
baseline for other operators. AC 25.803-1, Emergency Evacuation
Demonstrations, 1ssued in 1989 states:

Training in exit operation and passenger management {is especially
important for a demonstration of a new mode) airplane; however, the
crew should not be trained specifically in the conduct of a
demonstration, or receiva spectal training or be assigned duties
not normally associated with a Part 121 crew training program.

10 Procesdings: International Alrcraft Occupant Safety Coenference and
Varkshop, October 31-dovembar 3, 1988, final Report OOT/FAA/OV-89-2, August
198¢.
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This training should be similar 1in content and duration to the
training received by a flight attendant when an operator adds a new
modal airplane to its certificate.

If extensive tratning {is reguired {(or provided) for successful
conduct of a demonstration, this additional information or
training shnuld be added to the training program of all operators
utilizing * .at demonstration for compliance with 121.281(a)(1).

If the demonstratfon is not successful and crew procedures are
changed in order to successfully conduct 2 repeat demonstration,
the changes in procedures should be fully dorumented.

The type of training given to flight attendants, and/or changes to
training or procedures for an avacuatien demonstration, are reported in a
Flight Standardization Board (FSB) report, and POIs are required to ensure
that approved operator training programs adhere to the provisions in the FSB
report. The FAA {ssued Action Notice 8430.50, Approval of Emergency
Evacuation Training Curriculums, on February 6, 1890, to al) Regional Fiight
Standards Division Managers; Superintendent, FAA Academy; Manager, Flight
Standards Staff; and all Fiight Standards District Offices. The Action
Notice stated:

The training provided to crewmembers by the atrcraft manufacturer
in preparation for an emergency evacuation dewmonstration conducted
in accordance with Federal Aviation Regulations (FAR) Section
25.803 for compliance with Section 121.291(a)(1) will be considered
the “baseline™ training against which all certificate holders’
emergency evacuation training, for crrwmembars who will serve In
that afrcraft thereafter, must be compared. A complete description
of this "baseline® training will be {included as a portion of the
FSB report for any afrcraft affected. If extensive training is
required (or provided) far successful conduct of a demonstration,
this additional {information or training must be added t¢ the
training program of all certificate holders using that
demonstration for compliance with Section }21.291(a)(1). POl’s are
requested to ensura that certificate holders to which they are
ass1g?ed are aware of this Flight Standards Service safety
position.

This {information and other pertinent material will be {ssued as an
Af{r Carrier Operations Bulletin and program requireaents are to be
accomplished within avatlable resources.

SAFETY BOARD REVIEW OF TRAINING PROGRAMS

During this special 1investigation, the Safety Board raeviewed the FAA-
a?proved training programs of twelve Part 121 operators and visited the
; ight attendant training facilities of seven operators. The review

provided by the operators that are approved by the FAA. 1t includes
operators of both domestic and {internatfonal flights, operating from one to

ncluded the types of inftial and recurrent training 'Prograns currently
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saven types of afrplanes and employing from 850 to 18,000 flight attendants
who were qualified on as many as seven types of afirplanes. No attempt was
made to determine the number of different models within an airplane type.
Two operators flew only domestic routes and did not operate extended
overwater flights, and 10 operators flew a combination of domestic and
international routes. Ten of the operators had efther merged with or
acquired other operators; therefore, some of their flight attendants had
received initial training from other operators. Mergérs can also result in
a varfety of locations for equipment within one type of airplane because
soma oparators do nut choose to standardize the location of equipment.

Initial Training

Initial training i1s by far the most extensive trainiry given to flight
attendants. The length of this training, which qualifiea flight attendants
on as many as seven types of airplanes, varied from 4 weeks to 6 weeks. Ten
ogerators conducted inftial training on all types of afrplanes in thair
fleats; one operator qualified new flight attendants on five of its seven
airplane types; and another operator qualified new flight attendants on two
of 1ts five airplane types.

Two operators, each with a fleet of seven airpiane types, conducted
training pro%rans that were significantly different from cach other. One
operator qualified its new flight attendants on all seven airplane typaes in
fts fleet éinclud1ng the airplane types wused for extended overwater
operations) during the inftial 5-week training program. The other operator

qualified {its new flight attendants on five of seven types of airplanes
during a 6-week training program. Transition training was required for
airplana typas that were not included in initial training, and an additional
4 days of training were required for flight attendants if they were assigned
to bases that operated extended overwater flights.

Four operators did not train all of their flight attendants for extended
overwater operations during 1inftfal training. W¥hen flight attendants were
e]i?ible to work on overwater flights they received additicnal training to
qualify them for extended overwater operations. This additional trainin
ranged from 4 hours to 4 days. Of the 10 operators that employed flighg
attendants who were qualified for overwater flights, 8 of them conducted "wet
drills" 1in a pool during inftial ditching training. Two of those eight
operators conducted pertodic wet drills during recurrent training. ne
oEerator required an extra day of cecurrent training for flight attendants
who were qualified for overwater operations, while other operators conducted
less than an hour of recurrent training for overwater operations.

Evacuaticn training devices varfed among the afrlines surveyed. Some
ogerators ¢onducted evacuation training using motion-dased cabin simulators
that had the capability to simulate tilt, fire, and cabin smoke. Sevaral
operators had full-scale cabin/cockpit evacuation trainers and/or cabin
evacuation simulators, and other operators used actual airplanes for door
opening drills and evacuation training. In addition to cabin trainers, most
operators had deor and window mockups for hands-on training. Motion-based
evacuation simulators were used during fnitial training at the largest
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operators and at smaller operators that had as few as 2,300 flight
attendants.

Two oqcrators used computer-assisted instruction (CAl) during portions ;
of their fliyht attendant training. One operator used it for 30 percent of :
the coursework during {initial training and for initial training "written® ‘
tests. The operator found ft highly successful in preparing students for
"hands-on® proficiency drills because 1t allowed students to study and _
review material at their own pace. Hith the introduction of CAI, the .-
operator had a 40-percent reduction in retikes of door driil proficiency ,
tests. The other operator wmaintained computer-equipped “"lLearning Resource \
Centers” at each flight a tendant domicile. Flight attendants used the
Learning Resource Centers to vreview training materials and complete
assignments required for recurrent training.

Recurrent Training

The following chart {llustrates recurrent training by the number of
hours for the operators that were surveyed:
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Three cperators had flight attendant: who were not qualified on all the
types of atrplanes in their fleets. Operator "H" had flight attendants who
were not qualified on all types of airplanes because of a merger; however, it
trafned its new-hire flight attendants on all its afrplane types and ensured
that their qualtifications were maintained during recurrent ‘raining.
Operatar "L" flight attendants recefived recurrent training only on the
afrplanes that wera cperated from their flight attendant bases. Operator *8"
provided recurrent training based on the groups of airplanes for which the
flight attendants were qualified. For example, some flight attendants were
only qualified on B-737s and B-767s and therefore received 12 hours of
recurrent training; others, who were also qualified on B-747s and A-320s,
received an additional 12 hours of recurrent training.

The FARs specify a minimum of 12 hours of recurrent emergency
procedures training and a minimum of 4 hours of recurrent security training.
The FARs also have provisions for operators to seek FAA approval to reduce
these hours. Only Operator "0", which operated three types of atrplanes,
conducted the specified 16 hours of training. The other operators had
waivers to conduct recurrent training programs in less than 16 hours.
Operator "H" operated six types of airplanes and conducted a 6-hour recurrent
emergency training program, or 50 percent of the hours required by the FARs.
Operator "F" had a recurrent emergency training program that was approved for
$ 1/2 hours, but it conducted an 8-hour class, as well as a 2-hour recurrent
security training class, for a total of 10 hours. Operator "E" conducted
recurrent training classes every 6§ months.

As shown in the chart, homestudy programs are a common practice. Ten
operators used homestudy programs, Operator *F" did not use a homestudy
program. Operator "H® provided une but did not require that it be completed.
However, 98 percent of Oparator "H’s" flight attendants reportedly completed
the homestudy prior to attending recurrent trafning.

The recurrent training syllabuses were presented in various styles, and
it was not possible to compare all of the programs to determine the amount of
time devoted to a specific subject, such as “equipment location.” for
example, the curriculums of some aperatois review topics by type of
equipment, such as oxygen equipment and fire extinguishers. Other
curriculums review subjects by groups of airplanes, such as wide body and
narrow body types. Some operators address equipment location as part of a
homastudy program rather than as a classroom subject. Some programs fncluded
scheduled breaks and others did not. At least one operator conducted
recurrent trafining without 1tunch or other breaks. Without exception
recurrent training programs changed each year and different subjects could
recefve more emphasis one year than in others.

The following recurrent training syllahus shows how time was allotted
by Operator "H" who conducted an 8-hour recurrent training class for flight
attendants who were qualified on seven afrcraft types and who were overwater
qualtfied. Security training, which was the only subject in recurrent
training that had an hourly requirement, represented 25 percent of the
training hours.




Jopic Hours/Minutes
Decompression -
Accident Review. .oiuivunieiversvrounennorenenenanessnsreonnans
Smcke and Fire Procedures

First Aid Review

Hazardous Materfals.........c.vvvvurnne. et e re st aa e tterh e
Evacuations--Crew Coordination/Equipment Locations

Spacial Care Passengers

Transfer/Removal/Deployment Slide Rafts

Orug Use/Testing/EAP Program

Emergency Equipment {Hands-On Proficiency Testing)

First A1d/CPR (Hands-On)..........c.... e et et ey
Proficiency Drills (Hands-On Testing)

Door/Window Operation (Hands-On Yesting)

Water Ditching (Hands-On Testing)

Cockpit Resources Management (CRM)

Crewmember Security

Evaluations/Retakes

Total Class Time (no scheduled breaks)

The following training syllabus shows how Operator "G allotted
classroom time. This operator’s flight attendants tere qualified on six
types of afrplanes and for overwater operations. A 3-hour homestudy program
was required as part of this recurrent training program.

Topic Hours/Minutes
Introduction {CRM, Training Goals) :
Unplanned Emergency (Communication, Leadership)
Break
Planned Emerge~c:
(Review ... - orocedures; bomb detonation, in-flight fire,
engine er - .<i¢. hydraulic failure)
Oecompression (. “*4an of decompraession oxygen)
Door Operation {he.
Emergency Review
(Ditching, Hands-on use of fire extinguishers, PBE,
megaphone, first atd kit, oxygen)
) o - 1 e

Sacurity

Review Perfod

EXaM.ioiniennnrnnan b e e e et et e et t e e e e
Total Class Time {including scheduled breaks)

The Safety Board found vast differences in methods that were used by
o?erators to perform door-opening drills. The regulations require that
flight attendants perform an emergency drill at each exit at tlteast once
every 24 months. Al1 of the operators conducted hands-on door drills at
least avary 24 months, as required by the FARs, but four operators exceeded
the FAR requirements and conducted hands-on drills to open exits (for all
the airplanes for which a flight attendant s qualified) every 12 months,
Operator °"K" conducted hands-on exit opening drills for one-half of {ts
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fleat every 12 months, thereby meeting the requirement for door drills every
24 months.

The instructor/student ratio during drills among the airlines ranged
from a high of 1:9 to a tow of 1:1. Ouring a visit to one operator, Safety
goard staff observed a drill {n which a flight attendant attempted to open a
door using the arm/disarm lever rather than the door operating handle. The
student subsequently operated the proper handle, and tha door opened. The
tmproper action was apparently not observed by the instructor (who was
observing four students during the drill), and the flight attendant was not
asked to repeat the drili. Safety Board staff noted that another operator’s
door opening drills required an I{nstructer to observe each student
individually to ensure that every step on a checklist was accomplished in
order to successfully complete the drill,

Many differences in operator procedures were noted when door opening or
evacuation drills were conducted. Some operators conduct proficiency tests
on each exit that flight attendants are qualified to operate, while other
operators require flight attendants to operate each exit but only to conduct
a proficiency test on one exit. Some operators practiced opening exits
without power assist, some of their drills encouraged flight attendants to
seek assistance with doors that were difficult to open, and other drills
required the activation of emergency lights or notification of the cockpit
befcre doors were operated. One operator’s drill required flight attendants
to open all the floor-level exits -for which they wera responsible. One

operator conducted Joint flightcrew/flight attendant evacuation training
exercises; another operator conducted Jjoint flightcrew/flight attendant
exercises in its training for overwater operations. The most common practice
(ll1of the 12 operators) was a minimum of 2 hours for security recurrent
training,

Some operators conducted part of their recurrent training at the home
bases of flight attendants and then hrought them to a central location for
hands-on exit training. Other operators had training centers at several
Tocations and brought flight attendants to these locations for recurrent
training, exit opening drills and evacuation training. A few operators
trained flight attendants at their bases and used airplanes for the required
hands-on training.
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ANALYSIS

The Safety Board’s 1974 special study “Safety Aspects of Emergency
Evacvations from Afr Carrier Aircraft,"'1 cited examples of flight attendant
inappropriate performance resulting from {inadequate knowledge of emergency
equipment and procedurss. The study concluded that the adequacy of emergency
training can be measured indirectly by analyzing crewmember performance
during actual emergencies.

Knowledge and Skill Deficlencies

This investigation of flight attendant performance during actual
emergencies has revealed that although improvements {n training have been
made since the 1974 study, training {ssues continue to be of concern. The
Safety Board believes that some flight attendants may not have been glven
enough information about and/or practice with equipment and situations to
master the skills they need in an emergency. Or conversely, they may be
glven so wmuch information, such as multiple locations of eqripment on
several types of airplanes, that these locations cannot be readily recalled
during an emergency. Some flight attendants did not demonstrate proficiency
in their knowledge of exit operations, evacuation slide or stide/raft
inflation and disconnection, location of equipment, knowledge of chemically
qenerated oxygen systems, use of checklists during an emergencv, crew
comunication, and ability to follow established or standard operating
procedures,

Evacuation Slides and Slide/Rafts

During the B-737 evacuation iIn Bowery Ray, on September 20, 1990, the
lead flight attendant disconnected the evacuation slide from the airplane.
He stated that he knew there was a "disconnect handle”: however, when he
first tried to disconnect the handle, he pulled the inflation handle.
stated that he had seen pictures of the disconnect handle but had not
actually pulled one during tratning.

Ouring the B-747 evacuation in Detroit, Michigan, on February 11, 1987
(See Appendix A, Case No. 20), a flight attendant disconnected the
evacuation slide when she attempted to pull the manual 1{nflation handle,
causing the evacuation slide to disconnect from the airplane while
Passengers were on the slide. In the MD-80 evacuation in AtTanta, Georgia,
on May §, 1991, a flight attendant opened the pressura bulkhead door, which
Jettisoned the tatlcone, and saw that the evacuation slide was not deployed.
She pulled the tatlcone release
the tailcone. When she realjzed ¢
she took the proper action and inflated the s}ide.

In the 1984 evacuation of the DC-9 in Erie, Pennsylvanfa (See Case No.
16), the fli?ht attendant {inflated an evacuation slide inside the airplane

when she pulled the inflation handle befare the evacuation slide was fully

t Special S$tudy, Novembsr 13, 1974 (N1 AAS-T(-03)
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deployed. In the DC-9 evacuation in Detroit, Michigan, on December 3, 19%0,
the lead flight attendant stated that although the door was not fuliy opened,
she would have pulled the inflation handle if she could have found {t. In
these accidents, it is apparent that the flight attendants intended to take
the propor action, such as inflating or disconnecting the slide or
s1ide/raft, but took incorrect action, such as pulling the wrong handle. The
Safety Board {s concerned that these flight attendants did not have adequate
knowledge of the operation of the evacuation slides and believes that flight
attendants who fully understand the operation of an evacuation slide would
batter understand the risks assoctated with inflating an evacuation slide
that §s not fully deployed.

Exit Opening

Studies have shown that men are capable, on the average, of applying
twice the rotational force as women., Edwards and Edwards concluded that
"excessive force requiring the effort of several male Fersonne] is 1ikely to
be necessary if the exit malfunctions for any reason.®'? There were saveral
accidents in which flight attendants needed, requested and recajved
assistance to open exits. Although some training centers have mockups that
simulate the forces necessary to open an exit when the airplane is §n an
unusual or tilted attitude, 1t 1s understandable that flight attendants may
need assistancu opening exits when fuselage damage occurs because exact
fusela%e deformation cannot be durlicated in training. However, the Safety
Board believes that the failure of flight attendants to open undamaged doors
and extt hatches reflects a serious training problem. During the evacuation
of the B-727 at Covircton, Kentucky, on May 17, 1984 (See Case No. 14), in
which the airplane was in {ts normal attitude and there was no damage to tha
fuselage or the exits, only one out of four flight attendants successfully
opened a floor-level exit. Three other flight attendants were unable to open
their assigned exits.

Two accidents in this special investigation that disclosed problems with
fnadvertent disarming of emeﬁsency exits were: the DC-10 in Los Angeles,
California, in 1978 (See Case No. 8), and the DC-10 in San Juan, Puerto Rico,
in 1985 (See Case No. 17). The arm/disarm lever and the cloor control handle
are adjacent to each other. Upward movement on the arm/disarm lever disarms
the exit and upward movement on the door control handie opens the door.
Fl1ight uttendants do not normally have the opportunity to develop styong
habit patterns associated with operating the door control handle because each
door fs not always irened. and doors are usually opened by qround service
personnel from outside the airplane. However, flight attendants develop
strong arm and disarm habit patterns because they regularly use the
"arm/disarm" lever during taxi to and from the gates. The Safety Board
believes that more emphasis should be placed upon the operation of this type
of DC-10 door (or other doors with similar designs) to overcome this design-
induced difficulty. Since the operating systems on some doors may predispose

12 Edwards, Nesry and Elwyn, "The Afrecraft Cabin: Managing the duman
Factore,® Gower Publishing Company, Atdersheot, England, 1990,
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operators to humay error, flight attendant training should emphasize the
potential for error and should reinforce the need for the correct action.\3

Location of Equipment

Three accidents demonstrated that some flight attendants were unsure
of, or could not recall without assistance, the location of emergency
equipment. In two accidents, the flight attendants reacted immediately to
the situations and sought but could not find the needed equipment. In the
B-747 decompression (See Case No. 23), the flight attendant, who was
qualifted on seven airplane types, went to a location where she believed she
would find an oxygen bottle; however, the accident airplane was not among the
B-747 models that had an oxygen bottle at that location. In the B-737
accfdent in Bowery Bay, the lead flight attendant, who was qualified on five
different airplanes, searched for his lifepreserver where it could be found
on other models of the B-737. Another flight attendant eventually polnted
out the correct location, and he donned a life preserver. In the 0C-10
decompression éSee Case No. 27), a flight attendant, who was qualified on
seven types of afrplanes, stated that she was aware of the location of
epergency equipment in the area of the cabin that she had to preflight but
that she was "not as familfar® with the location of emergency equipment in
other areas of the cabin,'* She asked the lead flight attendant about the
location of the fire axtinguisher in the forward cabin éwhich was found in
the same location on all the DC-10s in the fleet) In order to "save time."
She had difficulty removing the fire extinguisher from its brackets because
she had not actually removed one before.

The Safety Board believes that the importance of knowing the
whereabouts of fire axtinguishers was vividl‘y illustrated in an accident
investigated by the Canadian Transportation Safety Board. An {n-flight fire

occurred on HMarch 17, 1991ls aboard an L-1011 en route from Frankfurt,

Germany, to Atlanta, Georgia. The fire was a serious threat to the safety
of the airplane, and a delay 1n locating a fire extinguisher could have had
serious consequences. However, a flight attendant with 22 years experience
who was ncar the source of the fire quickly obtained a fire extinguisher,
attacked the fire, and eventually extinguished it. The airplane made a
precautionary landing at Goose Bay, Labrador, Canada.

3 ¥ienar, Earl and wagel, David, Jyumsn Factors n Avistion, Marceurt
Brace Jovanovieh, San Olego, 1988, CN. 13 “Cockpit-Crew Systems Design and

inteagration,® Sexton, Gadrge.

14 "Preflight® rafers to & check of cabin emsrgency equipment. The
purpose s to determine (¢ the oguipment s serviceable end In i{ts proper
location. Operator procadures vary as to which equipment is checked snd who
chetks Ht. Some flight attendants asy not bde required to preftlight
engrgency equipment,

13 Informatfon on this accident was obtafined from the U.$. aceradited
representative to the investigation.
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In contrast, a major furopean alr carvier standardized procedures, and
the typs and location of "movable emergency equipment® within its fleet.16
The goals of its “"Emergency Standardization Activities™ were:

1. Three-afrcraft qualification for flight attendants ([flight
attendants were qualified on two types of afrplanes].

Less training effort through standardized procedures and
equipment

3. Better motivation for flight attendants.
4. Saving costs by means of less storage and maintenance.

The Safety Board believes that each operator should strive for the
standardization of equipment location 1in order to facilitate flight
attendant recall of emergency equipment Jlocation. The Safety Board
recognizes that a standardization program, such as the one described above,
may tepresent a major expense., However, as was noted by the European air
carrier, the inftial costs were compensated for by long-term savings.

There are significant differences in the ltocation and operation of
emergency equipment and exits among afrplanes operated in most operators’
fleets. Flight attendants should know where emergency equipment is located
in afrplane cabins. Their knowledge of equipment Yocation should not be
restricted to areas where they are assigned or have preflighted. The stress
of an emergency situation, and tho infrequent use of emergency equipwent, may
cause a flight attendant to become confused about the location of equipment.
Therefore, the more ajrcraft types for which flight attendants are qualified,
the greater the need for standardized equipment location within aircraft
thes and the more stringent the training, testing, and proficiency drills
should be to ensure that no confusion exists about the location and operation
of emergency equipment.

Emergency Proceduras

Each airline has 1{ts own standard operating procedures. When
consistently applied, standard operating procedures provide a guaranteed
form of communication, Accurata communication {s beneficial in any
situation and critical 1in emergency situations. The Safety Board recognizes
that all accidents are different and that established procedures may not be
aﬁpropritte for every sftuation, Howaver, the Safety Board believes that
when cremmembers deviate from established procedures, it should only ba for
unusual situations 1in which safety can be improved. In the following
accidents, flight attendants who failed to follow procedures increased the
risk of iajury, or caused injuries, to themselves and passengers.

16 ¥orbert Wagner, "Emergency Procedures and Equipnment Standardization™
tn proceedings of fecond Annual Internstional Alreraft Coabin Safety
fympoglum, Februery 12-14, 1983, sponsored by the Institute of Safety and
Systemss Managament, University of Scuthern tattifornia,
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In the DC-9 ground collision with a B-727 in ODetvroit, Michigan, the
Tead flight attendant’s failure to ensure the complete opening of the L-1
exit and inflation of tha cvacuation slide resulted in serious injuries to
persons who Jjumped from the L-1 exit. In the MD-80 evacuation in Atlanta, a
fli?ht attendant in the aft cabin initiated an evicuation throu?h the
taflcone without first attempting to notify the cockpit and while the
aft-mounted engines were still running. In the B-737 evacuation in ilos
Angeles, two flight attendants got out of their jumpseats after the ground
collision but while the airplane was still moving. One flight attendant
opened the L-2 door wide entugh to der]oy an evacuation slide, before impact
with a building, and the other flight attendant opened the R-2 door
"s1ightly” and was thrown to the floor by the impact. The flight attendant
who opened the L-2 door stated that she had been taught that when fire was
cbserved outside an exit she was not to open the door. She saw fire when she
assessed conditions but opened the exit anyway. After she realized that her
action was incorrect, she immediately closed the door. Fortunately, the door
was not open when the airplane impacted the buflding because she could have
been thrown cut of the afrplane and/or the open door could have permitted the
immediata entry of fire into tho rear cabin.

The lead flight attendant in the DC-10 that sustained a catastrophic
fallure of the No. 2 engine Fan (See Case No. 26) stated that she knew
erevrgency proceduras required her to "determine the amount of time available
to prepare the passangers and tha cabin. However, she chosa not to ask the
flightcrew about the time. Additionally, the second {item on the flight

attendant checklist was "Determincz Time," but none of the flight attendants
followed this checklist procedursz.

In the B-737 evacuation 4n Tucson, Arizona (see Case Ho. 25), the
operator’s procedures, which are standard among operators, called for the
flight attendant to direct passengers to assist at the bottom of the slide
during the evacuation and direct passengars away from the airplane.
Howaver, fira fighters asked the flight attendant to exit and to help people
off the bottom of the slide. As demonstrated during emergency evacuatfion
demonstrations required by the FAA, fYight attendants are more effective in
mana 1n% the flow of passeniers through an exit from inside the cabin; the
Safety Board believes that they should remain aboard the airplano as long as
they betieve it is safe to co so.

In severa) accidents where emergency lights were not manually activated
by flight attendants, it was determined that the operator did not have a
procedure to do so or, {f it had such a procedure, did not require flight
attendants to practice the procedure during training drills. For operators
who had flight attendants practice turnin? on the emergency .ight switch
during drills, flight attendants were more tikely to follow the procedure {n
an actual emergency.
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Communication

Although airplana terminology {s taught during initial training, the
toplc was not listed in the recurrent training syllabuses reviewed for this
investigation. The DOC-10 accident 1in Sfoux City, Jowa, fllusirated a
comwnication prohlem between the cockpit and flight attendant crrws. The
tead flight attendant called the cockpit and told the flightcrew “hat there
was damage to the "back wing." This was interpreted by the flightcrer to
mein dimage on a wing. The second cofficer proceeded to the cabin to
eviluate the damage on a wing and found that the damage was to the
horizontal stabilizer rather than a wing. In this accident, a cockpit
crewmentber was able to leave the cockpit and determine the location and
extent of damage. While this 1s the only example of such a communication
preblem identified {n this investigation, the Safety Board is concerned that
flight attendant recurrent training does not review terminology that would
allow cockpit and cabincrews to communicate accurately during an energenC{.
The increase in the number of two-person flightcrews dec¢reases considerably
tha 1ikelihood that a cockpit crewmember will be able to enter the cabin to
evaluate reported damige uring an emergency. This situation places more
responsibilities upon flight attendants to Yocata and to accurately describe
daimage.  Therefore, to ensure accurate communication tetween cabin and
cockpit crewmembers, the Safety Board believas that recurrent training
programs should review terminology of major parts of the airplane. Since
these terms are seldom used by flight attendants during their normal duties,
this revieir is needed to ensure that proper terminology §s used during an
emergency.

Oxygen Sysi.ems

In its 1976 special study on *Chemically Generated Supplemental Oxygen
Systems in the DC-10 and L-1011,"'7 the Safety Board noted that passengers
and flight attendants had erroneously concluded that oxygen was not flowing
to masks b2cause the reservoir bag attached to each mask did not inflate and
tecause there was no other indication that oxygen was flowing. Some
afrlines have incorporated statemants into their predeparture safety
briefings that relate to the flow of oxygen and the appearance of the bag
following the activation of the oxygen system. Although visual {indicators
on rebreather bags now make 1t easy to {identify ths flow of oxygen, some
flight attendants were nut trained to use these indicators. In the two DC-10
decompressions described in Case No. 21 and Case No. 27, a green bund on the
reservoir bags showed that oxygen was flowing, but flight attendants were not
trained on the purpose of the green band. In these decompressions, flight
attendants wused fire extinguishers on some oxygen compartments because
passengars were alarmed that the compartments were generating smoke. The FAA
should ensure that flight attendant trafning grograls include information on
visual oxygen flow indicators and the probability of oxygen generators
producing smoke.

17 Specini $tudy: Chemically Generated Suppiemental Oxygen Syastems in
DC-1¢ and L-101t Afreraft (NTSB-AAS-764-1).
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Risk Assessment

Following an accident or an emer?ency sftuation, flight attendants need
information to assist them in evaluating risks to themselves and passengers.
For example, many flight attendants stated that they thought the airﬁlane was
about to "explode™ or “blow up." While flight attendant training should not
minimize potentfal hazards, 1t should provide informatfon about the greatest
risks following an accident. Accident history reveals that the explosions
rarely occur and that the groatest risks are fire and toxic smoke. The
Safety Board believes that flight atteandants who understand these risks
during emergencies will be better prepared to make decisfons about passenger
safety and their own safety.

Training Programs and FAA Oversight

Accident {nvestigations strongly indicate that, in some {nstances,
flight attendants were knowledgeable about, but not proficient in,
performing their duties. Some flight attendants may be deficient in certain
areas, such as situational awareness, crew communication, time management,
knowledge of equipnent locatfon and operation, management of passengers
during emergencies, the ability to follow emergency checklists, and use of
all possible resources and assistance during an ewergency. Based on accident
history, the Safety Board ts concerned that some air carrier methods of
determining proficiency may be inadequate. The FAA should ensure that fltght
attendant recurrent training programs include comprehensive testing of the
knowledge and skills needed during emergencies. Further, the training and
testing should account for parformance degradation under stress.

Recurrent training programs review flight attendant emergency and
security training and {s the only flight attendant emergency training havirg
specified hourly requirements. Accordingly, this discussion focuses on the
differences between operators in flight attendant recurrent training
programs approved and overseen by the FAA,

The most consistent number of training hours among air carriers was
noted in the recurrent security training in which }1 operatoers had been
granted wafvers from 4 to 2 hours. The greatest differences were noted
between air carriers in the number of hours approved for emergency recurrent
training. One operator with five types of airplanes had a training prograa
approved for 5.5 hours of recurrent emergency training (although the operater
was conducting an 8-hour program at the time of this special investigation)
and another oparator with six types of airrlanes had approval fer a 6-hour
racurrent emergency fraining program. Significant differences were noted in
the types of emergency drills and exercises conducted and the methods used to
demonstrate and evaluate proficiency.

Accident Investigation findings graphically reveal the necessity of
opaning all avatlable exits during an evacuation, especfally when fire {s
involved. The Safety Board is concerned that, for some air carriers, the
FAA has not ensured that there 1s sufficient time devoted to allowing flight
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attendants to practice the skills and vo develop confidence to open all types
of exits in the types of equipment flown by thair respective employers.

Although all operators conducted exit-opening drills at ieast every
24 months, not all operators conductec evacuation drills during recurrent
training. The Safety Board believes that since training {s the only
opportunity to gractice their skills outside of an emergency context, flight
attendants should demonstrate proficiencs in the operation of each exit they
may be expected to operate. Fl1ight attendants should also demonstrate
proficiency in the use of verbal comands to manage passenger flow when
competitive behavior is displayed. There are several afrplanes in which
flight attendants are responsible for opening more than one exit, but most
recurrent training programs do not require flight attendants to practice
opening more than one exit durtng drills. Flight attendants who are
responsible for opening more than one flaor-level exit, or 2 combination of
floor-level exits and exit hatches, during emergency evacuations should
demonstrate proficiency 1in- methods they will use to open these exits,
including managing the flow of passengers. Flight attendants who do not have
oppartunities to practice such skills may not be able to perform the
appropriate emergency procedures in a timely manner when emergencies occur.

The Safety Board believes that the FAA should require evacuation
drills and group exercises during recurrent training. These exercises are
important 1in learning to perform and communicate as a team, gainirg
exparience {n situational awareness, and acquiring experience working with
passengers, Students acting as passengers can role play to show how
passengers ray help or hinder a flight attendant during emergency situations
by simulating helpful, panfcked, or competitive behavior. By thair very
nature, accidents are violent and unpredictable and often result in equipment
malfunctions. Recurrent training should {nclude exercises with exits
blocked, exits inoperable, and/or for which flight attendants need assistance
to open the exit. The exercises should also include practice operating
equipmant, such as evacuation slide/raft backup inflation mechanisms or slide
quick disconnect handles. The objective of these exercises would be to
Erovide Fl1ight attendants with a thorough understanding of the operation and

ocation of all emergency equipment so that they can assess situations

quickly and take appropriate action., These exercises provide the experience
that flight attendants need in gaining situational awareness. DOuring these
drills, 1t i{s also important that flight attendants who use {mproper
procedures or take incorrect actions {rmediately receive resedial
fnstruction,

The Safety Board strongly endorses Jjoint cockpit/cabin emorgency
training (See Case No, 22). Many of the concepts in cockpit rasource
management (CRM) programs should be included in flight attendant training.
A CRM approach to flight attendant training could stress the need to
communicate completely and accurately and ensure that there is a complete
cosmunication loop; help assure that tasks are prioritized and delegated:;
and help assure that task focus {s transitioned to the task that f{s
aﬁpropriate for the situation. Accident investigations have repeatedly
shown the valuable assistance that off-duty crewmembers have provided to

cockpit and flight attendant crews during emergency sftuations. Just as CRM
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teaches pilots to include flight attendants on their "team,” fiight
attendants must learn when and how they may use passengers and off-duty
crewmembers as part of their team durfng emergencies. With the
proliferation of two-person cockpit crews, the Safety Roard believes that
emérgency training should jointly involve both cockpit and cabincrews, in
order to develop and practice skills as a team. Industry training fis
constantly evolving and, as noted earlier, some afir carriers are currently
conducting joint training.

Written examinations that are given during recurrent training should be
comprehensive, and, where flight attendants are qualified on numerous typas
of airplanes, the oxaminations should be comprehensive enough to ensure that
flight attendants are equally knowledgeable about afrcraft-specific subjects,
such as the Tlocation of emergency equipment, communication systeas,
slide/roeft deployment and exit operatfon. Examinations should also
thoroughly cover all of the general emergency subjects, such as
decompressions, evacuitions, ditchings, first aid, flotation equipment, fire
fighting, portable oxygen containers, crew communicatfon, and security,

The FAA has markedly improved 1ts guidance to POIs for basic
indoctrination traininy and general emergency training by {including a
chapter 1in the new Inspector’s Handbook that addresses the review and
approval of flight attendant training programs. The earlier edition of the
handbook did not contain this gquidance and, as this investigation has
revealed, some approved flight attendant training programs did not ensure
that flight attendants hud the knowledge and skills neceded in emergencies.
Although the chapter was i{ncomplete at the time of this report, the
information that has bean issued on Basic Indoctrination and General
Emargency curriculum contains specific quidance for the skills or krouledﬁe
that should be achieved 1in each segment of tratning. For example, the
objactive of emergency drill training modules 1is “to train each flight
attendant to proficiency »y reinforcing the concepts developed in the
instruction phase of emergency training.”

Based on a comparison of the accldents cited in this {nvestigation and
the information above, the Sifety Board has concluded that guidance to FAA
inspectors approving flight attendant training prograns is lon% overdue. We
ara optimistic that the remaining sections of Chapter 14 will be at least as
informative, and that {information on the approval of recurrent training
programs will provide guidance on currfculuam, drills, and national norms for
the number of hours of recurrent training, similar to those established for
genaral ecmergency training., However, the quidance should also account for
the number of aircraft types that flight attendants are trained on and
whather there s standardization of equipment location. The FAA should also
require that flight attendants ferforu group exercises and proficiency tests
in the ?gggagion of each type of exit for each type of aircraft in which they
are qua ed.

In 1987, the FAA {issued a proposed AC on crewmember Cabin Safaty
Tratning with guidance on acceptable ways to develop flight attendant
training programs. The proposed AC would clarify areas in which
standardization in flight attendant recurrent training oprograms does not
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exist. For example, the AC recognized that take-home tests, workbooks and
study guides were valvible tools but should not ba substituted for a one-
to-one classroom hour ratio "since take-home material 1s a less effective
teaching technique than c¢lassroom training."

White the Safety Board acknowledges that the FARs have hourly
requirements for recurrent training, 1t does not believe that the quality of
the recurrent training program can be deteruined solely on the number of
hours of training provided. However, the regulations do require flight
attendants to be proficient. The Safety Board questions how POIs can
evaluate requests for reduced training hours in the absence of guidance.
Further, there {§s no guidance on the means to determine whether knowledge
retention and competency are degraded with reduced hours.

As early as 1972, the Safety Board i{ssued a recommendation (A-72-073)
that addressed the ability of air carrier training programs to ensure
"adequate retention" of emergency procedures by a crewmember. Since then
many changes have occurred in the airline industry. Mergers have combined
airplane fleets and personnel from many different air carrifers. As a
result, flight attendants often have had dissimilar inftial training.
Fleets have expanded and fiight attendants are qualified on numerous
afrplane types. [In addition, many operztors are conducting fewer hours of
training. Because of these circumstances, the Safetﬁ Board believes that
the FAA should review human factors research on the ability of flight
attendants to retain knowledge and skills that ave critical in an emergency.
This research could provide valuable information to evaluate the adequacy of
fl1ight attendant training program approval.

The Safety Board belfeves that the FAA {s fnconsistent in {ts process
by which POIs approve flight attendant training programs and that {t {s
regu\ating by waiver rather than by adherence to the FARs. Further, the
Safety Board does not understand the FAA’s logic in granling waivers for
reduced training hours. Apparently, the FAA grants waivers for recurrent
training without regard for increases in the number of types of airplanes
that flight attendants are qualified on, the lack of standardizatfon of
equirnent location, and, fn some cases, without regard for the
sophistication of training devices and for devices that realistically
duplicate the equipment and procedures that fliight attendants will need in
actual emergencies., The lack of uniform guidance regarding compliance with
the current FARS would be minimized {f the FAA would {ssue {ts proposed AC
on flight attendant training.

The Safety Board {s concerned that nearly 5 years have elapsed since
the AC on flight attendant training was proposed and that the FAA has not
yet {issuad a final AC. Therefore, the Safety Board s rongly urges the FAA
to update the AC and expedite its issuance. As a result of this special
investigation, the Safety Board believes that the AC should more clearly
define the typs of training described in the proposed AC as “axceptional,
time-saving, and effective training techniques, such as separate mockups for
each aircraft type and model,” which allows operators to reduce the 12-hour
requirement for recurrent training. Further, the Safety Board believes that
the FAA should provide specific guidance on whether cabin mockups and exit
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mockups are equally weighted in granting a reduction in hours. The AC should
also give spacifi: guidance for granting waivers for reduced hours for
recurrent training,

The Safety Board acknowledged the benefit of cabin safety spectalists
for oversight of air carrier tra1n1n3 programs in {ts report on the runway
incurston and collision of the DC-9 and B-727 at Detroit, Michigan, on
December 3, 1990, The Safety Board noted, however, that the FAA did not
Erovide spectalized training for cabin safety specialists. The Safety Board

elieves that cabin safety specialists can provide valuable assistance to
POIs 1in oversi?ht of flight attendant training programs. Further, specialized
training should be given to cabin safety specialists to ensure more
consistent oversight of flight attendant training programs. Additionally,
the Safety Board believes that the FAA should assign a cabin safety
specifalist to each of their 11 FAA regions to ensure overs13ht of flight
attendant training programs. The FAA should also assign an additional Cabin
Safety Specialtist to each major carrier.

Flight attendant training and procedures for the control of passenger
novement and the management of passenger response are critical to the
successful completion of FAA-required evacuation demonstration tests.
Because of this criticality, the Safety Board is concerned about the lack of
emphasis in flight attendant handbooks, training, and procedures, especially
regarding flight attendant assignments for optimum flow control of passengers
during an evacuation,

The Safety Board belleves that the training and procedures “hat were
used to successfully complete evacuation demonstrations during the
certification of an airglane, including flight attendant flow control
responsibilities, should be included in crewmember training programs. It
should be noted that Action Notice 8430.50 requires this for evacuation
demonstration tests after 1990. For evacuation demonstrations prior to
1990, the FAA should review operator training programs to ensure that any
procedures, assignments or training that were essential to the successful
completion of an evacuation demonstration are required materfal in flight
attendant inftial, differences, and recurrent training.

Human Factors

The Safety Board examined accidents cited in this report from a human
factors perspective enghasizing the training and experience of flight
attendants. The Safety oard recognizes the importance of other aspects of
human factors, such as selection (the opportunity to screen candidates with
regard to their decision-making abilities and their ability to perform wel)
under stress), engineering (equipment design and location), and social
interactions (communications between crewmembers). Although the Safety Board
notes problems with communication, equipment design and location, this
speci?1 investigation focused primarily on filight attendant training and
experience.

Flight attendants are unique among airline personnel because they have
a dual role. The FARs require flight attendants to be on atrcraft for the
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sole purpose of conducting safety-related duties. However, their duties are
also directed toward passenger service, including revenue-generating
activitias, such as headset rental, liquor sales, or duty-free sales on
international flights. The dichotomy of thefr roles can be shown by
operator organizational charts., Unlike pilots, flight attendants may report
to such diverse entities as marketing or finance departments that emphasize
areas other than safety. Some operators have flight attendant departments,
such as in-fli%ht or customer services, with flight attendant safety training
the responstbility of flight operations departments. Ouring this survey of
operators, the Safety Board found that the differences 1in the training
programs, such as the number of flight attendant training hours, the ratio of
classroom versus homestudy hours, the number of types of ajrplanes flight
attendants were qualified on, or the types and fidelity of mockups and
training devices, were not directly related to the corporate departments or
organfzations in which f1ight attendants were located.

In their review of human factors in the afrcraft cabin, fdwards and
Edwards discussed "The Management of Emergencies.” They suggested that
"Since panic results in the disintegration of previously learned skills, it
follows that prior rehearsal will act as a deterrent to the development of
panic in cabin staff. Familiarity induced by frequent rehearsal of
emargency procedures will reduce the risk of any breakdown {n performance
under stress.™ They also suggested that “"Strong powerful leadership is
1ikely to reduce the incidence of panic by providing firm direction and
showing by example the appropriate behavior to ensure survival,”

Most flight attendants never encounter life-threatenin? emergencias
e.

during their careers, Other professionals that deal with life-threatening
emargency situations, such as fire fighters, hone their skills during
hands-on training, drills, and participation 1in actual emergencies.
Conversely, flight attendants receive training to manage emergency
situations but rarely have the opportunity to use the skills acquired during
training. Emergency procedures, such as those required to prepare an
afrplane for an evacuation or a ditching, extinguish an 1in-flight fire,
supervise the cabin following a decompression, handle a hijack situation, or
manage passengers during an emergency evacuation, are rarely, if ever, used.
Flight attendants must fmmediately change from passenger service-oriented
roles to their critical safety-related roles in an emergency. Emergency
situatfons ¢t p1ca11f require quick, assertive, and decisive action with
1ittte time for analysis of the situation. For most flight attendants, the
only opportunit{ te practice skills needed in an emergency {s during initial
and recurrent trafning. These skills are perishable, and continuing and
effective training is essential for maintaining thenm.

In many of the accidents examined in this investigation, the emergency
situations were 1ife threatening and extremely stressful. The Safety Board
bel{eves that these stresses may have led to ineffective and {nappropriate
flight attendant resgonses. Research by the U.S. Army Leadership Human
Research Unit, at the °residio, Monterey, California, “Performance Decrement
Under Psychological Stress™ attempted to evaluate situations that produced a
"fear-effect® and "the contributton which this fear component makes to




36

effectiveness and persistence of performance in stress,."'® During three
scenarios, test subjects were evaluated while performing tasks during norma)l
and simulated life-threatening situations. One test scenario {involved an
actual flight with a simulated engine failure and antictpated ditching. The
results of the tests showed statistically significant differences in the
performance of tasks, including the correct completion of a complicated
equipment repair. For subjects who uniformly believed that they were in
l1ife-threatening situatfons, there was an average decrement in their
performance, Researchers noted that the subjects underwent a severe
restriction in the perceptual field. For instance, relevant stimuli were not
noticed, and inadvertent cues that the experimenters feared would compromise
the deception failed to "register with the subjects.” Some subjects reported
beconing engrossed in tasks to the exclusion of other considerations. "Al
situations subsequently were characterized by a degradation of speed and
accuracy." Data also indicated a difference between naive subjects and those
more familiar with the context in which the "accident™ occurred.

Another researcher examined the effects of stress on decision making
and concluded that stress, (including time pressure, startle, loss of
control, and fear) “prevented analytical decisions.” Moreover, such stress
can degrade decision making by blocking cues to gain situational
understanding and by preventing a careful evaluation of risks associated
with a course of action.'® The researcher found that nonanalytical decision
making, such as “recognitional decision making,* can be efficient, even under
time stress. He suggested that "Experience allows people to rapidly size up
a sfituation and recognize {ft as familiar so that they can recognize
reasonable courses of action.” To help decisiocn makers cope with these
stresses, he recommends training to help students recognize the emergency,
rapidly gatn a sense of situationa) dyramics, and prepare them to anticipate
pitfalls in their chocen courses of action. Training that places students in
unpredictable sfituations and teaches them to recognize and evaluate the
situation quickly {s aeffective in coping with stress and can assist them in
choosing the appropriate action.

Although the Safety Board found no research on the performance of
flight attendants under stress, the research described above can be applied
to flight attendant training programs. Since flight attendants are expected
to deal with emergency situations that can be stressful and/or life
threatening, flight attendant training programs should teach them to
recognize, anticipate and accommodate the stresses that may accompany
Yife-threatening situatfons. Skills that ara needed durln% emergencies are
only practiced during initial and recurrent training. herefore, it fis
essential for flight attendants to be thoroughly trained and Lo be aware of
how to focus on learned skills and procedures during times of stress.

18 wieenett x, Serkum, “Performance Oecrement Under Pgychologlical
$tress,” Numan factors (22 February, 1964) p, 21%.

19 Cary A. Xtein, *tffects of S$tress on Declsion Waking™ in Proceedings

of the Jrd Tepical Keeting 2n Emersency Preparedness gnd Rasponse, sponsoraed

by the American Muclear socfety, Aprii 14-19, 199,
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Training programs must instill in flight attendants confidence {in their
abilities to handle emergencies.

The Safety Board recognizes that training can never truly duplicate the
types of situations that may confront flight attendants, such as the DC-10
accident in Sioux City, Ilowa, the DC-9 runway incursion {in Detroit,
Michigan, or the B-737 ground collision 1in Los Angeles, Californta.
Nonethaless, training can insti11 the basic skills and confidence that will
allow flight attendants to handle life-threatening situations. As the
crashsiorthiness of transport-category airplanes improves and accidents
become more survivable, flight attendants are assuming a more critical role
for ensuring passen?er safety. Because of these changes, FAA oversight
should ensure that fiight attendant training consistently results in no less
than a minimum level of proficiency so that flight attendants can perform
their dities effectively during emergencies.

FINDINGS

FAA Order 8400.10 offers guidance for Basic Indoctrination and General
tmergency Training but does not provide guidance for the approval of
fl1ight attendant recurrent training programs or the granting of waivers
for reduced hours of recurrent training. Thus, 1ndividual POIs
frequently grant waivers for reduction in training hours in the absence
of guidance and advisory material.

Prior to the {ssuance of FAA Order 8400.10, the FAA failed to pravide
adequate gquidance to i{ts 1{inspectors on approving flight attendant
training programs.

Some flight attendants are not proficient in their Xnowledge of
emergency equipment and procedures, and the Safety Board believes that
this deficiency §s related to training. FAA approval reflects a lack of
standardizaticn.

Differences were noted in the number of hours approved for recurrent
training, types of drills, instructor/student ratto during drills, and
methods of assessing proficiency. These differences reflect a lack of
FAA rationale for approving fliight attendan: training programs and
granting waivers for reduced hours.

Most air carriors do not 1imit the number of zirplane types for which
fl1ight attendants are qualified.

Most air carriers do not have standardized locations of removable
emergency equipment within a type of airplane, such as life preservers,
portable oxygea, or fire extinguishers,

Many air carrfers do not perform evacuatfon drills during recurrent
training.
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Initial and recurrent training orograms should address degradation of
human performance that can be expected during stressful situations,
especially 1ife-threatening situations.

Current methods of detern1n1n? fl1ight attendant proficiency to handle
an emargency situatfon may he {nadequate.

The FAA has not {ssued the proposed Advisory Circular on Crewmember
Cabin Safety Training that was published in 1987, and the lack of
guidance is detrimental to POIs’ ability to review and approve the
program, as well as tho air carriers ability to develop training
programs,

Most fliight attendants do not currently receive Crew Rasource
Management training during {nitial training and therefore it 1s not
parfedically practiced in group exercises during recurrent training.

The FAA has not adequitely ensured that flight attendant manuals and
training programns include flow control and other procedures that were
used during Joint 14 CFR Part 25 and Part 121 certification evacuation
demonstratians,

There 1s a need for {mproved human engineering design of cabin safety
equipment, such as exit arm/disarm systems,

There is a need for a cabin safety inspector in each of the FAA regions
and for each major air carrier,

RECOMKENDATIONS

As a result of this special {ianvestigation, the National Transportation
Safety Board recommends that the Federal Aviation Administration:

Update the proposed Advisory Circular (AC) on Crewmember Cabin
Safety Training to include the safety recomaendations from this
re?ort and previous Safety Board comments on the Notice of Proposed
Rulemaking, and expedite tue 1ssuance of this AC that was
published for comment at 52 FR 44664 on November 20, 1987. (Class
[, Priority Action) (A-92-66)

Include in FAA Order 8400.10 procedures for approving the
reduction in hours of flight attendant recurrent training
programs. Specific guidance should be {ncluded for granting
wajvers to reduce hours that takes into consideration the number
of types of aircraft for which flight attendants are qualified,
the accuracy and effectivenass of training davices and simulators,
and the methods used to (est and evaluate proficiency. (Class I,
Priority Action) (A-92-67)
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Ensure that flight attendant tiaining ?rograns include instruction
on human performance of crewmembers (flight attenfants and pilots)
and passengers under stressful situations, and on methods to
compensate for such behavior. (Class It, Priority Actfon) (A-92-68)

Ensure that flight attendant training frograms provide detailed
guidance on the relative probability of hazards associated with
emergency situatfons such as fire, toxic smoke, and explosion.
(Class II, Priority Action) (A-92-69)

Require flight attendant hands-on proficiency drills for each type
of airplane exit, and ensure that flight attendants are evaluated
individually by an instructor and that a record is kept that they
have performed and successfully completed such drilis. ({Class II,
Priority Action) (A-92-70)

Require that flight attendant training fnclude drills on methods
to open extts and to managa flow control at more than one exit 1f
procedures require a flight attendant to be responsible for
opening more than one exit. (Class II, Priority Acticn) (A-92-71)

Ensure that flight attendant trafining and procedures for each type
of airplane include appropriate consideration of the trajning and
procedures used during joint Part 25 and Part 121 certification
evacuation demonstrations. (Class II, Priority Action) (A-42-72)

Assign separate Cabin Safety Spectalists to each major air carrier
and to each FAA regfon. (Class I, Priority Action) (A-92-73)

Amend 14 CFR Part 121.417 to require an evacuatfon and/or wet
ditching dril) qroup exercise during recurrent training. Ensure
that all reasonable attempts are made to conduct Jjoint
flightcrew/f1ight attendant drills, especially for crewmembers
operating on afrplanes with two-person cockpit crews, (Class II,
Priority Action) {A-92-74)

Review existing human factors research for the purpose of fssuing
guidance to Principal Operations Inspectors on methods of
evaluatirg training proyrams to ensure that flight Yttendants
retain the skills and knowledge that are necessary in emergency
situations. If the review of the rasearch doas not provide the
needed informatfon, the FAA should establish a rasearch pregram on
flight attendant knowledge and skill retention. (Class 1[I,
Priority Action) {A-92-75)

Update and refssue ACOB 76-4 regarding the operational
characteristics of chemically ?enerated passenger supplemental
oxygen systems. (Class [I, Priority Actfon) (A-92-76)
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Require that flight attendants receive Crew Resource Management
training that includes group exercises {in order to {mprove
crewmember coordination and communication. (Class II, Priority
Actton) (A-92-77)

Amend the Federal Aviation Regulations to {nclude ergonomic design
requirements for cabin safety equipment, including emergency exits.
(Class II, Priority Action) (A-92-78)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

Acting Chairman

Member

Christopher A. Hart
Member

John Hammerschaidt

Member

Jyamos L. Kolstad
Hember

June 9, 1992




41
APPENDIX A
ACCIDENT/INCIDENT ANO RECOMMENDATION HISTORY
Case No, 1

The avacuation of a B-727-100 in Springfield, Illinoils, on November 4,
1968, resulted in a recommendation (A-68-031) to the Federal Aviation
Administration (FAA) to require air carriers to fasten evacuation slide girt
bars into floor brackets prior to departure of airplanes from the ramp for
flight. The recommendation also called for air carriers to reemphasize
during crew training the "basic phtlosophy of emergency evacuation that all
cabin exits that are not blocked by fire, or otherwise rendered unusable
(1nc1ud1n? ventral stairs), should be used to the extent reasonably
possible.” The recommendation was classified as “Closed--Acceptable Action®
on MNovember 21, 1968, when the FAA responded that it had required air
carriers to engage the 3lrt bar for door-mounted evacuation slides durin
taxi, takeoff, and landing; and f{instructed them to reemphasize to al
crewmembers ir inftial and recurrent training the need to use all possible
exits during emergency evacuations.

Case No. 2

The Safety Board conducted a Special Study, entitled "Passenger
Survival 1in Turbojet Ditchings (A Critical Case Rev1ewg' in 1972.2% The

study examined the ditching of a DC-9 in the Caribbean Sea on May 2, 1972.
The flight was en route from New Yerk, New York, to St. Croix, Virgin
Islands, carrying 57 passengers and a crew of 6, when it was forced to ditch
because of fuel exhaustion. Forty persons were rescued from the sea, 22
passengers, and 1 flight attendant did not survive.

Tha Safety Board found that passengers were 1inadequately prepared for
the ditching due to a combination of factors, {ncluding {nsufficient
preparation time, {nadequate preditching briefings, 1nsuf%icient flight
attendant training, and the lack of proper crew coordfnation. The Safety
Board made 11 recommendations, including 2 recommendations to the FAA that
dealt with train1n?. Recommendation A-72-C71 urged the FAA to require
periodic crew training {in evacuation and wet ditching drills. The
recommendation was classified as "Closed--Unacceptable Action® on
October 3, 1972, because the FAA responded that {t did not agree that “wet"
ditching drills were needed because the regulations currently required
ditching drills and that "Many air carriers have developed sophisticated
training programs utfilizing mddern training aids, mock-ups, simulators,
audio-visual presentations, and other training devices which provide a level
of training equivalent to the real world training. Each of thase programs
are evaluated to assure no dezradation of crewmeaber competency." The Safety
Boaid also recommended that “All air carriers make a critical review of their
crew training practices and materials with a view toward expanding thair

20 goecial Study, April S, 1972, (NT8R AAS-72-2),
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trafning in the areas of crash survival and crew leadership and ensuring
adequate retention of such knowledge.” A-72-073 was classified as "Closed--
No Longer Applicable® on June 4, 1975,

Case No., 3

A 1974 Safety Board Special Study entitled, "Safety Aspects of
Evacuations from Air Carrier Afrcraft," examined 10 atr carrier accidents in
which evacuations occurred. The study revealed ths importance of <crew
performance fin the success of an emergency evacuation and found that crew
performance depended greatly upon the emergency training they had received.
At the time of the study, atr carrier training was conducted mainly through
demonstration and audio-visual presentations rathar than actual performance
of emérgency procedures and "hands-on" practice to open exits. The stud{
noted, "Although the FAR’s [Federal Aviation Requlations] require actua
operation of the proper equipment during emergency training, deviations have
been authorized, and much of the training 1$ done by demonstrations.” The
study recognized that "The adequacy of emergency training can be measured
fndirectly by analyzin? crewnenber performance during an actual evacuatfon®
and fointed out several examples of crewmember ervors because of {nadequate
knowledge of equipment and procedures,

As a result of the study, the Safety Board recommended that the FAA
"anend 14 Code of Federal Regulations (CFR) 121.417 {c)(4) to eliminate the
provision which permits carrfers to use demonstrations alona to train
crewnenbers for caertain emergency situations, thus, requiring performance of
drills in tha operation and use of emargency exits.” (A-74-114). 14 fR
121.417 was ravised, effective September 29, 1978, to reqiire that each
crewnember actually o?erata certain emergency equipment, fncluding emergency
exits, during initial training and once each 24 calendar months during
recurrent training on each type of aircraft in which they are to serve.

Case No. 4

On March 31, 1975, a B-737 ran off the runway after landing at Casper,
Wyoaing.2! During the accident, the airplane struck three approach 1light
structures and an {rrigation ditch and stopped 800 feet beyond the defarture
end of ths runway. Two flight attendants experienced problems opening the
loft forward and left rear cabin doors. Both flight attendants had received
fnitial and recurrent training opening an actual airplane door and a mockup
of a B-737 door; however, nafther flight attendant had ever opened a door
that had an evacuation slide girt bar attached to the floor that would have
required greatar force to fully open tha door. During the investigation of
this accident, the Safet{ Board found that the forces required to operate the
mockup door wero noticeably less than those required to open an exit with the
girt dbar engaged in its floor brackets. The Safety Board concluded that the
training had not prepared efther flight attendant to anticipate the forces

21 Aftreraft Accident Report: Veote:ir Altlines, lnc., 8$-737, Casper,
Vyosing, (MYS&3 AAR-75:18),
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thatdwou}d have been required to open a cabin deor with the avacuation slide
armed,
Case No. §

The Safety Board’s 1investigation of a 0C-10 evacuation in Seattle,
Washington, on October 16, 1975, revealed that the flight attendants had
inadequate knowledge of the operation of exits.?? Two exits were not used
during that evacuation when a flight attendant who attempted to open thea
concluded that they were i{noperable because the door handle rotation
distance was different than that of the handle on the mockup door she had
used during recurrent tra1n1n%. The Safety Board found that the rotation
distance on the airplane door handle was more than twice the distance naeded
to o?en the door in the training mockup. The Safety Board recommended that
the FAA require air carriers to comply with the provisions of 14 CFR 121.417
(¢}(4) by using realistic training devices and procedures which accurataly
simylate emergency conditions, including the manual forces required to open
exits in the ener%ency mode; and require that during initia)l and recurrent
training flight attendants operate emergency exits which duplicate the forces
encountered and actions necessary when such exits are opened in the emergency
poda, (A-75-084). The recommendation was classified as "Closed--Acceptable
Action" on November 22, 1983, when the FAA {ssued Afy Carrier Opeiations
Bulletin (ACOB) No. 76-1.

Case No. &

A B-727 crashed after takeoff from Oenver, Colorado, on Auqust 7,
1975,%3 and was successfully evacuated. However, the Safety Board found
that the flightcrew’s performance during the evacuation did not conform to
the desired or expected standards of a well-trained flightcrew. The fl{ight
attendants were injured during the accident, and the tlinhtcrew did not
assist during the evicuation. In {ts veport on the accident, the Safety
Board concluded:

Crewmember evacuation training should be conducted in an
environment approximating that of an actual afrcraft evacuation.
Environmental factors, such as darkness, smoke, and confusion,
should be introduced into the evacuation training. Training should
ba conducted 1n facilities which simulate an afrcrafi as closely as
possibla and should be conducted on a crew basis rather than on an
Individual basis so that each crewsember can become familiar with
the duties and responsibilfties of the others.

The Safety Board recommended that the FAA fssue ACOBs to require that
Principal Operations Inspectors (POls) review emergency evacuation training
programs to ensure that adequate emphasis is placed on the aspects of crew

22 yras Numan Factors @roup Chatrman’s Report: United Alrilnes, 06C-
f0, seattle, Washington, Cectaber 14, 1978.

23 Ayrcraft Acctdent Report: Continentatl Alrtiines, ine., 8-727-224¢,
Genver, Colorado, (NTSH-AART6-14),
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coordination, team effort, and awareness of individuals’ responsibilities as
leaders of an evacuation (A-76-074); and that air carriers 1include the
evacuation duty assignments of the entire crew in flightcrew and flight
attendant manuals. (A-76-075). Recommendations A-76-074 and A-76-075 were
classified as "Closed--Acceptable Action™ on June 16, 1977, when the FAA
responded that i1t was preparing to issue the ACO8s.

Case No. 7

Several rapid decompressions that involved DC-10 and L-1011 airplanes
disclosed problems with flight attendant and passenger use of chemically
genarated supplemental oxygen systems, prompting the Safety Board in 1976 to
conduct a specia’l study. The study found that the problems primarily
resulted from a lack of knowledge of the operation of the oxy?en systems by
both passengers and flight attendants, as well as inadequate instruction on
their use. The Safety Board recommended that the FAA require operators of
ajrplanes with these oxygen systems to include detailed information regarding
the operational characteristics of these systems in training programs for
crewmembers. (A-76-024). In response, the FAA i{ssued ACOB 76-4 on
August 17, 1976, that incorporated guidance on the operational
characteristics of chemically generated passenger supplemental oxygen
systems on DC-10 and L-1011 airplanes. The recommendation was classified as
"Closed--Acceptable Action.™

Case No. 8

A DC-10 with 186 passengers and a crew of 15 overran the departure end
of the runway at Los Angeles, California, on March 1, 1978.2% When the
31r£1ane departed the runway, the left main gear failed, causing the fuel
tank to rupture. There was a significant fire, and an evacuation was
fnitiated. When the afirplane stopped, two flight attendants who had 18
yaars and 4 years experience respectively, seated at the L-1 exit
unsuccessfully attempted to open the exit. The door was eventually opened
with the selector handle in the “disarmed™ position, and the slide remained
in the containar on the door. The flight attendant at R-3, with 18 years
axperfience, stated that she 'automatical\i' disarmed the slide before
opening the exit., She realized what she had done, rearmed the exit and
opened the dosr. Another flight attendant with 21 years experience at L-4,
stated, "My first reaction, [ jJust zeroed {n on the panel, ahd the thing I
saw was the disarming handle. 1 disarmed the slide. 1 realized what I did.
] Jammed it back in. Then I pulled the handle up from the door.® The door
opened and the slide inflated.

Case No, 9

The Safety Board’s 1investigation of a O0C-8 accident in Portland,
Oregon, on December 28, 1978, revealed problems with crew coordination

20 yr3n muman Fscters Group Chalirman’s Factual Report of fnvestigatieni
continental Afrlines, 0C-10, Los Angelas, Coalifornia, Mareh 1, 1978,
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during the preparation of a planned emergency 1anding.2%  The 1tead flight
attendant was instructed by the caﬁtain to prepare for an emergency landing.
She was nefther told, nor did she ask, the amount of time avatlable to
prepare the cabin, and there was no avidence that the lead flight attendant
gave the other flight attendants any timeframe for completing the
preparations.  The Safety Board found that the captain and lead flight
attendant did not follow the air carrier's procedures for a planned emargency
landing. The Safety Board recommended that the FAA 1issue an ACOB with
guidanco and criteria to enable FAA inspectors to determine the scope,
quality, and effectiveness of training programs with respect to
comunication and coordination among and between Crewmembers, (A-79-066).
In its recommendation letter to the FAA, the Safety Board cited seyen -
previous accident reports that discussed problems with communication and
coordination between cockpit and cabincrews, The recommendation was
classified as "Closed--Acceptable Action® on January 4, 1980, when the FAA
notified the Safety Board of {ts intention to 1ssue such an ACOB.

Case No. 10

On November 21, 1980, a B-727 landed short of the runway at YAP
Airport, YAP, Western Caroline Islands.26  As the airplane skidded to a
stop, a fire engulfed the right wing and most of the right side of the
fuselage. A1l the occupants in the cabin escaped through the two left
overwing exits. A flight attendant attempted unsuccessfully to deg1oy the

ventral (aft) airstairs, She and saveral ?assengers in the aft cabin were
nearly overcome by smoke before they could exit from the left overwing

The Safety Board found that nefther of the fH%ht attendants onboard
wore trained on the emergency operation of the ventral stairs. The flight
attendant emergency procedures handbook dfd not address the emergency system
to deploy tha ventral stairs, although flighttrew manuals did, The Safety
8oard recommended that the FAA require afr carriers to include in B-727
flight attendant training the procedures for the emergency deployment of the
ventral airstair. A-81-061), The recosmendation was classified as
"Closed-Acceptadle Action® on March 24, 1983, when the FAA rasponded that {t
had surveyed {ts Regional Flight Standards Divisions and conf rmed that the
training was being accomplished.

23 Alreratt Acectident Report: United Afriinas, Ine., MeDonneli Gouglas
0C-8-464, Portland, Cragen, (NT88-AAR-79.7),

2 aqreratt Aetident Rmeport: Continental Afrlinmes/Ate Nieranesia,
Ine., 8+727, Yap, \estern Careline 1slands, XNovembar 21, 1980 (NTISR.AAR-81-
1.
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Case No. 1l

On September 19, 198}, a flight attendant sustained fatal injuries in
the personnel 1ift of a DC-10 en route from Baltimore, Maryland, to Gatwick,
England.2?7  Safety Recommendation A-81-127, 1ssued to the FAA on September
21, 1981, recommended that the FAA review its DC-10 operator training
programs to assure that crewmesbers are trained in the galley 1ift systea,
including the electrical circuitry, location of circuit breakers, function of
door interlock switches, and emergency operating procedures. The FAA issued
a General Notice (GENOT) to all regions requesting that eiach POl review the
training programs and procedures for all alrplanes with lower galleys. The
recommendation was classified as "Closed-Acceptable Action® on June 21, 1982.

Case No. 12

On May 5, 1983, an Eastern Afrlines L-1011 en route from Miami,
florida, to Nassau, Grand Bahama Island, experienced a loss of o4l pressure
{n the No. 2 engine, and tha engine was shut down.2® The captafin elected to
return to Miami and notified the senfor flight attendant of his decision.
The No. 1 and Ne. 3 engtnes then flamed out, and the flightcrew instructed
the flight attendants to prepare for a ditching; however, the flight
attendants were nei{ther told the nature of ths problem nor the amount of time
avallable to prepare the cabin and the passengers for the ditching. The
senfor flight attendant briefed the other flight attendants, and they
instructed the passengers to don their Yifepreservers, Flight attendants
assisted passengers in donning their lifepreservers, and they selected and
briefed able-bodied parsons (ABPs) who were relocated to seats by the exits.
The flightcrew announced that a ditching was imminent, and flight attendants
instructed passengers to assusme the -protective brace position. The
passengers and flight attendants stayed in the brace gos1tion for about 9
ninutes bafore the flightcrew announced that they would be landing in Miami,

The Safety Board found that the preditching instructions contained in
the flightcrew manual were inconsistent with the instructions found in the
filight attendants’ manuals., The Safety Board concluded that, {n general,
the preparation of the cabin and the passengers for ditching was adequate;
however, the absence of {nformation from the flightcrew regardin% the areount
of time available for preparing the cabin caused unnecessary problems for the
flight attendant crew.

The Safety Beoard issued recommendations to the FAA and to Fastern
Airlines. The Safety Board recomended that the FAA require alr carrfer
POIs to review and require modffication, as needed, of flightcrew manuals,
flight attendant manuals, and training programs to assure that emergency
pracedures and checklists ware compatidle. The Safety Board specifically

7 Atreratt Accident Report: Vorild Afrvays, lne., Hedornnall Douglas,
DC-13-30CF, Over North Atlantic Ocean (NT82/7AA0-82/01).

28 aireratt Aceident Rapotrt: tastern Alrilnes, Ine., Lockheaed L1011, ii
sianti, Florida, (MTEB/AAR-BAZ04), '
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asked that attention be given to communications among crewmembers during
emergenctes, including a requirement that the cockpit crew inform the flight
attendants of tha nature of the emergency and the approximate time available
for cabin preparation, and a standardized signal to flight attendants to
direct passengers to assume the brace position. (A-84-018). The FAA {ssued
ACOB No. 1-76-19, entitled "Flight and Cabin Crewmember Coordinatton and
Coamunication, and Safety During Potentially Hazardous Conditions of flight,"

and the recommendation was rlassified as "Closed--Acceptable Actior® on
November 16, 1984,

The Safety Board’s recommendation to Eastern Airlines asked that it
assure the compatibility of manuals and training programs and require Joint
cockpit and cabincrew training with respect to emergency procedures; and
that specific attention be given to conducting periodic emergency drills in
which cockpit/cabincrew coordination and communication are practiced and
passenger briefings are simulated regarding events that may be expected
during such emergencies, Eastern Airlines produced a video that emphasized
crew coordination, and the video was shown during pilot and flight attendant
training. The recommendation was classified as "Closed--Acceptable Action®
on February 18, 1986.

Case No., 13

On June 2, 1983, a 0C-9 miade an emergercy landing at the Greater
Cincinnati Airport following an in-flight fire.?® Five crewmembers and 18
passengers evacuated the airplane, The remaining 23 passengers were unable
to evacuate and died in the fire. The Safety Board {ssued several
recommendations, two of which were directed to flight attendant training.
The Safety Board recommended that the FAA {ssue ACOBs to require POIs to
review their respective air carrier training programs to ensure that flight
attendants are trained to recognize the urgency of informing flightcrews of
the Tocation, source and severity of any fire or smoke within the cabin; and
that flightcrews and flight attendants are knowledgeable in the proper
methods of aggressively attacking a cabin fire by 1including hands-on-
training in the donning of protective breathing equipment (PBE), the use of
the fire ax to gain access to the source of the fire through interior panels
which can be penetrated without risks to essential afrcraft components, and
the discharge of an appropriate hand fire extinguishor on an actual fire.

The Safet{ Board 2150 recosmmended that air carrier flight operations
manuals and flight attendant manuals be amended to include comprehensive
discussions and 1llustratfons showing the proper use of a fire ax and the
locations of each model aircraft operated whire a fire ax can be used safely
to gain access to a fire or smoke emission source. (A-84-076). The FAA
amended the FARs to require the installation of crewmember PBEs in airplane
cabins after May 26, 1987. Regulations requiring flight attendants to
perform a one-time fire fighting drill while weariny PBEs were fssued with a
conpliance date of July 6, 1989. (Two *spot® amendments have extended the
compliance date to July 3i, 1992.) The FAA did not issue an ACOB for the

9 Alrcraft Accident Report: Atr Canads, NcDonnell Doupglas DC-$-32,
Covington, Kentucky, (N18B/AAR-86/02)
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proper use of a fire ax to gafn access to the source of a fire throu?h
interior panels. The recommendation was classified as "Closed--Unacceptable
Action® on May 12, 1986,

Case No. 14

On May 17, 1984, a B-727, which was a scheduled passenger flight en
route from Nashville, Tennessee, to Detroit, Michigan, diverted to Greater
Cincinnati International Afrport in Covington, Kentucky, after the No. 2
engine fire warning 1ight illuminated.’® While the airplane was taxiing to
the gate, the tower notified the captain of smoke coming from the No. |
engine. The captain stopped the airplane and ordered an emergency
evacuation during which all of the overwing exits and three of the four
floor-lavel exits were used. The No. 1 f 1?ht attendant with 23 years
experience stated that she “cracked" the L-1 door but did not see the
evacuation slide’s inflation handle. She then decided not to “open the door
all the way so as to avoid the possibility of an unusable primary exit.”™ A
passen%ar stated that the flight attendant at the L-1 door "was not famfiltar
with the operation of the emergency exit.® The door wzs later fully opened
b{ the first offfcer, and the exit was used during the evacuation. The No. 3
flight attendant with 3 years experience opened the R-1 door and inflated the
evacuation slide; she later stated that the door was "much harder to open
when the siide {s attached." ¥light attendant No. 4 with 3 years exparience
stated that she was unable to open the R-2 door al) the way and that the exit
was not used; the L-2 door was opened by a passenger. The Safety Board’s
investigation found that none of these donrs was damaged and that all of the
doors operated without difficulty; however, although all 4 flight attendants
tried to open an exit, only one of the four floor-level exits was actually
opened by a flight attendant.

Case No. 15

On October 14, 1984, a DC-9 charter flight with 71 passengers and §
crewmepbers onboard landed off the runway at Erie, Pennsylvanfa.3' The
captain ordered the "A" flight attendant to open the matn cabin door }L—l)
and Tower the airstairs. The airstajrs jammed and could not be fully

Towered, and the caf:a1n {nstructed the flight attendants to deploy the

forward evacuation sifdes. The "C" flight attendant who had been a flight
attendant for 14 months and had attended recurrent training 1 month prior to
the accident, opened the R-1 exit door and inflated the evacuation slide,
The sYide was not fully deg\oyed outside the airplane, and the evacuation
slide inflated inside the cabin, blocking the exit.

30 NT83 Survival Factors Specialtist’s Report: Republic Afriines, Inc.,
0727, Covington, Kentucky, day 17, $984,

31 yrgs Survival Factors Group Chalrman’s Factual Report: UtAlr, Inec.,
Rebonnell Douples 0C-9, Erfe, Pennsylvanie, October 14, 1984,
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Case No. 16

In 1985, a Safety Board Safety Study found that the emergency
procedures and equipment used at the time of the study were primarily
focused on planned ditchings and not on the more common inadvertent water
contacts.3? The study, which reviewed air carrfer water contact accidents
between 1959 and 1984, found that most of the accidents were {inadvertent
water contacts with insufficient time to prepare ths occupants, resulting in
substantial damage to the alirplanes and a high risk of 1injury to the
occupants.

The Safety Board consluded that "the ability of flight and cabin
crewmembers to issist passengers effectively during ditchings and following
fnadvertent water impacts may be the single most {important factor in the
survival outcome,"” and “crewmembers’ ability to assist effectively in water
accidents could be 1improved by better training and requiremeats for
demonstrations of continued proficiency in handling survival equipment;
joint flightcrew/cabin crew ‘wet’ evacuation drills not only help meet thase
goals but also would promote better coordination 1in ca-rying out their
respactive duties.” The Safety Botrd recommended that the FAA "amend
relevant emergency training sections ol 4 CFR 121, 125, and 135 to require
that cockpit and cabin crewmembers be given perfcdic training, fincluding
"hands-on’ wet drills, 1in the skills relevant to {inadvertent water {impact
which ay increase the chances of post-crash survival.® (A-85-49) The FAA
responded that {t was preparing an Advisory Circular (AC}) on Crewmember
Emergency Training that {t planned to 14ssue in July, 1987, and the
recommendation remains classified as "/pen--Acceptable Action."™

Case No. 17

On June 27, 1985, a DC-10 with 257 passengers and 13 crewmembers
overran the departure end of the runway at Luis Munoz International) Af{rport,
San Juan, Puerto Rico.33 The forward fuselage was partially submerged in the
lagoon at the end uf the runway. Flight attendants at unusable exits shouted
comands to manage pas:enger "flow control®™ between four of the eight exits
that were used during the evacuation. The L-4 and R-4 exits were the only
exits that were over land, The Safety Board’s investigation determined that
the R-4 was rendered unusable when the door was disarmed and* opened about 2
inches in the electrical (rather than emergency) mode. When electrical power
was shut down the exit could not be moved further. The Safety Board
concluded that “The fliirt attendant (with 13 years experience) probably
disarmed the door from habit and opened 1t in the electrical mode."

32 Safety 3tudy: "Adr Carrier Overvater Eaetrgency Equipment and
Procedures™ (N138/88:85/02).

33 NT8B Alrcraft Accident Report. Amarican AfrlSnes, Inc., S$sn Juan,
Puerto Rico, DC-10, June 27, 1985, (NTSB/AAR-84/701/8Un),
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Case No. 18

On October 25, 1986, a B-737 ran off the end of the runway at
Charlotte, North Carolina, struck a localizer antenna and a chain tink fence
and came to rest with the nose of the airplane 8 iInches from a railroad
track.34 Afrport rescue and fire fighting units arrived after the
evacuation, and a fuel Jeak was found i{nboard of the No. 2 engine.
Fortunately, there was no ?ostcrash fire. The 5 crewmembers and 114
passengers evacuated the airplane using three of the four floor-level exits,
two overwing exits, and the two cockpit windows. According to the "C* flight
attendant, the forward R-1 exit was very difficult to open because of the
attitude of the airplane. She made two or three attempts to open the door
before she was able to do so. The "B" fli?ht attendant, the only flight
attendant in the aft cabin, was responsible for both the L-2 and R-2
floor-level exits. She opened the L-2 door without difficulty, but she did
not open the R-2 "because the movement of passengers from the L-2 exit was
adequate,® and she did not belicve it was necessary to open another exit.

Case No. 19

The Safety Board 1investigated three evacuations in which {t was
determined that some flight attendants were not 1n compliance with
regulations that required them to be at thetr duty stations with theiy
restraints fastened during taxi. The Safety Board {ssued Safety
Recommendation A-87-94 to the FAA on July 22, 1987, which recommended that
POIs review with their respective air carriers the requirement for flight
attendants to remain seated during taxi except when required to perform
safety-related duties. The recommendation was classified as "Closed--
Acceptable Action."

Case No. 20

On February 11, 1987, a 8-747 en route from Chicago, I1linois, to
Newark, New Jersey, diverted to and landed at Detroit, Michigan, following a
bowb threat.3s The flight attendants briefed the passengers for an
emergency evacuation before landing. An evacuation was initjated after the
airplane stopped on the runway. The flight attendant with 13 years
experience who opened the R-5 exit stated that she rotated the door handle.
However, because she believed that the power assist was not operating
properly, a passenger helped her open the dcor al) the way. She stated that
the slide "secemed to take a lon% time to inflate, and when it finished, it
didn’t look completely filled to me....l held onto the right handla and
?roped for the manual inflation handle with my left hand. 1 couldn’t readily

ind the manual inflation handle.® She eventually found and pulled a handle,
and when the first two passengers jumped into the slide 1t separated from the

3¢ N1$s, sSurvival Factors Qroup Chalirman’s Factusl Report: Pladmont
Airlines, Boeing 737-222, Charlotte, North Carolina, October 26, 1984,

35 NTES Survival Facters Specialiet’s Factual Reports United Alritnes,
tnc., Soalng 747-122, Detrolt, Michigasn, February 191, 1987,
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airplane. The second rssenger to use the sltide was injured seriously when
he jumped onto the R-b5 slide/raft and it separated from the airplane. The
investigation found that the slide’s red wmanual inflation handle was in its
proper stowed position on the right side of the girt flap and that the white
handle used for sl{de/raft seraration was missing. The flight attendant had
pulled the "disconnect® handle 1instead of the slide/raft inflatfon handle.
The flight attendant at door R-4, with 4 months experience, opened her exit
with the assistance of two passengers. Yhe evacuation slide did not inflate
automatically, and she did not inflate {1t manually because "people were still
in the way of me getting to my inflation handle.” She redirected passengers
to nther exits. Testin% revealed that the slide would have inflated if the
mandal inflation handle had been pulled,

Case Ho. 21

On June 26, 1987, a DC-10 experienced a decomgression as it began its
descent into Miami, Florida, from flight level 370.3% One flight attendant
fainted after she ran from the aft galley to the overwing area to .ssist a
passenger instead of obtaining oxygen as required by procedures. Flight
attendants stated that many of the passengers believed that their solid
state oxygen systems fafled to operate because they could not see the
resarvoir bags attached to the oxygen masks {inflate. The senior flight
attendant, who had 21 yeare experience, instructed passengers whose
reservoir bags were not 1inflating to remove thaeir oxygen masks. Thase
instructions were given before the captain made an announcement that they
had reached a safe altitude. The Safety Board’s investigation found that
flight attendant training did not {instruct flight attendants that a green
indicator band on each resarvoir bag was a visual indicator of oxygen flow.
Train1n? also failed to {nstruct flight attendants that oxygen mask
reservoir bags would not i{nflate. Finally, flight attendants were not
trained to expect the amount of heat in the cabin that resuylted from the
fgnition of the solid state oxygen generators, Several generator
compartments began to smoke, and flight attendants used fire extinguishers
on them and removed unused masks from their storage locations. [See
previous discussion of the Safety Board’s Special Study on the use of solid
state oxygen systems].

Case Mo, 22

On Oecember 3, 1988, a fire occurred fin the car%o compartment of a

DC-9-83 en route from Dallas/Fort Worth International Alrport (DF¥), Texas,
to Nashville, Tennessee.’” A flight attendant and a deadheading first
officer not1f1ed the cockpit of smoke in the cabin, and flight attendants
moved passengers away from the area where the passenger cabin floor had

36 ATse survival Factors Speciatist?’s Factual Reporet Eastern
Afrilnes, Ine., 0C-10, Xiaal Florida, Juna 26, 1987, (DCA-87-1A-037).

37 wres werardous Naterisls Ineident Raeport: Amerfcan Alrlines, Inc.,
McDonnell Douglas DC-9-83,  Nashville, tennesses, Februsry 3, 1988,
(NTSB/N2ZN-88/02).
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become hot and soft. The airplane was evacuated about 2 minutes and 8
seconds after the afrplane landed at DF¥. The Safety Board recommended that
the FAA requise Joint cockpit cabin crew training on ener?ency procedures and
to conduct periodic emargency drills in which cockpit/cabin crew coordination
and cosmmunication are practiced. (A-88~1263 The recommendation was
classified "Closed-Reconsidered® on July 29, 1990.

Case No. 73

On February 24. 1989, nine passengers were killed during a rapid
decompression {in a B8-747, after a cargo door and part of tha fuselage
separated in flight. The airplane was en route from Honolulu, Hawaii, to
New Zealand.38 Flight attendants had been taught to don an oxygen mask from
a portable oxygen bottle following a decompression, and a flight attendant 1in
the aft cabin went to the L-5 exit to retrieve a portable oxygen bottle.
Although some of the air carrier’s B-747 modals had an oxygen bottle at L-5,
that partfcular model B-747 did not have a portable oxygen bottle at that
Loca% on. She subsequontly went to the L-4 exit and obtatned an oxygen

ottle.

Case No. 24

On October 14, 1989, a fire erupted during maintenance on the
f1ightcrew’s supplemental oxygen system on a B-727 that was ﬁarked at a gate
at Salt Lake City International Afrport, Salt Lake City, Utah.}® There were
7 crewmembers and 12 passengers onboard at the time, and other passengers had
not yet boarded. Within seconds, thick black smoke began to fi11 the cabin,
and the flight attendants began evacuating passengers through the aft
atrstair, which was already deployed. The second officer entered the cabin
to assist the lead flight attendant with two older passengers seated in row
11 who were having difficulty exiting the airplane. As the second of ficer
and the tead flight attendant moved the older couple toward the aft airstairs
at the rear of tha cabin, the second officer was enguifed by the thick black
smoke. He dropped to hfs hands and knees and attempted to crawl to the aft
alrstair. When he realized that he would not make it all the way to the
afrstair, he attempted to find the overwing exits.

Because the floor proximity emergency escape-path Tights were not
f1luminated, the second officer could not find the overwing exit. He
eventually located the left overwing exit by crawling across rows of seats
and feeling for the window exit latch. He opened the exit hatch and was the
last person to evacuate the airplane. The emergency 1ight switch, which
would have {1luminated the floor path emargency 1ights, was located at the

38 Alreraft Accident Report: United Afriines, Flight 8%%, Boaing 747-
122, N4T34, Menolulu, Nawati, Fabruary 24, 19089, C(NISB/AAR-90/01 superseded
by NTEB/AAR-92/02),

3¢ NT8h furvival Ffactors Group Chafrman’s Faetual Report: Cetta Alr
Lines, B-727-232, Salt take City, Utah, Octobaer 14, 1989, (Accident No, OCA
90 NA 002).,
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aft flight attendant station. However, nonea of the three flight attendants
who exited at the aft airstairs activated the emergency 1ight switch. The
air carrier’s procedures did not reguire fl1ight attendants or pilots to turn
on the emergency Yighting system during an evacuation. The Safety Board
believed that this accident demonstrated the rapidity with which smoke and
fira can spread and endanger the lives of passengers and crewmembers and
recommended that the FAA require air carriers to implement procedures
requiring that all emergency lighting be {lluminated durin? an evacuation.
(A-90-95?. The FAA agreed with the recommendation and will issue an ACOB.
Tha recormendation was classified as "Open--Acceptable Action.®

Case No. 25

On December 30, 1989. a B-737 experienced a wheel wsll fire that
resulted in the loss of hydraulic flight control systems during the descent
for landing at the Tucson Internatfonal Afrport, Tucson, Arfzona.*® The
atrplane ran r  the runway and struck an abandoned concrete arresting
gear/cable stru. ve. The nose gear sheared off, and the airplane came to
rest about 3,80 feet beyond the departure end of the runway. The 133
occupants evacuates through the forward left and right exits.

According to a passenger who occupied seat 1A, the flight attendant who
opened the L-1 door could not *"get the main door open.® The passenger
assisted her in opening the exit, and the evacuation slide deployed. He
sald that a fireman asked the flight attendant to get off the airplane and
rove passengers away from 1it.  Contrary to the “unplanned evacuation®
procedures, the flight attendant, with 2 years and 9 months experience, did
not command two passengars to assist at tha bottom of the avacuation slide.
She complied with the fireman’s request and exfted. The passenger stayed at
the door and assisted other passengers at the L-1 exit.

Case No., 2¢

On July 19, 1990, a 0C-10, en route from Denver, Colorado, to Chicago,
[1linois, made an emergency landing at Stoux City, lowa, folluwing a
catastrophic failure of the fan on the No. 2 engine.t*! The flight
attendants were serving a meal when the engine failed. The lead flight
attendant, with 12 years experience, was summoned to the cockpit and
instructed to prepare the cabin for an emergency landing. She stated that
when she left the cockpit she thou?ht that there "was a possibility that we
were going to spiral out of control and plunge to earth.® Although the air
carrier’s flight attendant emargency procedures and evacuation checklist
required tt, she did not ask the cockpit crew the amount of time avatlable to
prepare the cabin because *the cockpit crew was workin% s¢ hard" that she
did not want to ask any questions. Rather than gather the flight attendants

40 KT8 Survivatl Factors Specislfst!s Report: America Vest Airtines,
lne., 9-737, tucson, Aritena, Decenmber 30, $1989,

4 NTE8 survival Factors Group Chalrman’s Factual Report: Unftad
Alrlines, Ine,, 0C-10-10, sloux ctity, lowse, July 19, 198¢, (NTSB/AAR-90706).
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together--as was called for in the evacuation checklist--and brief them on
the emergency, she briefed them individually so as not to alarm the
passengers,

Because the lead flight attendant failed to ask the captain the amount
of time available, she could not provide the other flight attendants with a
tineframe, and the flight attendants did not question her about {t. She
stated to Safety Board investigators that because "time® was not an {ssue
until the flight attendants had cleared the cabin of the meal service items,
sha wanted to keep the cabin "normal®™ as long as possible. The fH?ht
attendants completed retrieving meal trays in a normal, although hurried
manner,  Although off-duty flight attendants and flight crewmembers were
aboard, thay were not requested to assist with clearing the meal service or
with preparing the cabin.

The Safety Board determined that although “prelanding preparation
improved the prospects of survivability,” 1t was accomplished without
adequate "tixe management.® The airplane crashed about 44 minutes after the
engina fan failed. The lead flight attendant notified the passengers of the
need to prepare for the emergency landing after the cockpit informed her that
they were about 10 minutes from touchdown. The captain, who assumed that the
passengers had baen briefed on the emergency landing, made an announcement
about the brace-for-impact signal before the lead flight attendant notified
the passengers of the need for an emergency landing. The Safety Board {ssued
Safety Recommendation A-90-173 which called for the FAA to {ssue an ACOB for
inspectors to reiterate the importance of time management {n the preparation
of the cabin for an impending emergency landing. The FAA {ssued ACOB 1-91-]
on July 29, 1981, and the recommendation was classified as *"Closed--
Accaptable Action® on October 9, 1991,

Case No. 27

On October 28, 1991, a 0C-10 experienced a rapid decompression at
35,000 feet.*? [In accordance with the afr carrier’s procedures, the flight
attendants immediately sat down, donned oxygen masks, fastened theair
restraints, and remained seated unt{l they received instructions from the
cockpit that they could safely move about the cabin. With the assistance of
off-duty flight attendants, they quickly secured the cabin and briefed
passengers about procedures for an emergency evacuation. One flight
attendant changed seats when she believed that oxygen was not being provided
to her mask. The Safety Board found that these f!l?ht attendants had not
racaived training on tha functton of the oxygen flow indicator, which is the
green band on the oxygen bag showing that oxygen is being delivered. Some
Eassengers became alarwed when smoke appeared in the seatback compartment

hat housed tha oxygen system, Flight attendants used fire extinguishers to
eliminate the smoke emanating from the oxygen compartments mounted in the
seatbacks. A flight attendant (who had been flying for about 1 year and had

42 pcetdent feport; Unfted Airiines, 1Ine., DC+10, Mchonnell Oouplas
DC-10, Las Vegas, Noavads, (LAX-92-1A<027).
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attended recurrent training 3 months frior to the decompression) stated that
althou?h she was familiar with the location of emergency equipment in the
area of the cabin she had preflighted, she was "not as fam{liar with the rest
of the cabin® and "to save time," she asked the Yead fliyht attendants where
a fire extinguisher was located {n the forward cabin. ~She further stated
that she had a *1ittle problem® getting the axtinguisher out of its brackets.

She had never removed a fire extinguisher from its brackets during initfal or
recurrent training.
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