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NAL LONAL TRANSPORTATION SAYETY BOARD
WASHINGION, D.C. 20594

ATRCRAFT ACCIDENT REPORT

December 16, 1976

. ——

AMERICAN AIR LINES, INC.
BOEING 727-95, N1963
ST. THOMAS, VIRGIN ISLANDS
APNLIL 27, 1976

SYNOPS1S

About 1510 A.s.t, on April 27, 1976, American Airliues, Inc.,

Fllght 625 overran the departure end of runway 9 after landing at the
Harry S Truman Adrport, Charlotte Amalie, St. Thomas, Virgin Islands.
The Afreraft struck the fnstrument landing system localizer antenna,
crashed through a chain link fence, and came to rest against a building
located about 1,040 feet beyond the departure end of the runway. The

- alrcraft was destcoyed. Of the 88 persons aboard the aircraft, 35
passengers and 2 flight attendants were kflled. Thirty-eight other
persons received {njurles vhich ranged from minor to serious. One
person on the ground was injured seriously.

The National Transportation Safety Board determines that the
probable cause of the accident was the captain's actions and his }udgment
in inftiating 2 -o-around maneuver with insufficient runway remaining
after a long tc¢ hdown. The long touchdown is attributed to a deviation
fron prescribed landing techniques and an encounter with an adverse wind
condition, common at the airport.

The nonavailability of informatfon about the sircraft's go-
around performance capabilities may have been a factor {n the captafn's
abortive attempt to go-avound after a long landin,.
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1. FACTUAL INFORMATION

1.1 History of the Flight

On April 27, 1976, American Afrlines, Inc., Flight 625, a
Boefng '7-95, N1963, operated as a scheduled passenger flight from
Providence, Rhode Island, to Harry S Truman Afrport, Charlotte Amalie,
St. Thoma Virgin Tslands, with an fatermediate stop at John F. Kennedy
Internativaal Afrport, New York.

Flight 625 departed John F. Kennedy International Afrport at
1200 1/ wicth 88 persons, inciuding 7 crewmembers, aboard. It was cleared
to the Harry S Truman Afrport in accordance with an instrument flight
rules (IFR) flight plan. T..e assigned en route flight level (FL) was
330, The flight wvas uneventful during takeoff, climb, cruise, and
descent into the St. Thomas area. All required descent checklists were
accomplished.

During the descent from FL 330 the flight engineer prepured a
tanding data card for the captain., This card showed an estimated landing
weight of 125,000 1bs., a 30° {lap reference speed (Vref) of 120 knots
fndicated atrspeed (KIAS), a 40° flap Vref of 117 KIAS, and a missed ap-
proach engine pressure ratio (EPR) setting of 1.88, based on a temperature
of 80" F,

The landing dats card also included sltitude computations
based on an alticeter setting of 30.07 in. Hg. San Juan Center had
given this altimeter setting for St. Thomas to the crew before the
flight was cleared to contact the St. Th.ras control tower. The actual
altimeter setting for the airport was 30.0U in. lig. The correct informa-
tion was later given to the flightcrew by the control tcwer; however,
the landing data card was not corrected.

At 1504:12 the flightcrew of Plight 625 cancelled their IFR
£1ight plan with San Juan Center; the aircraft was about 15 to 20 nmi
north of St. Thomas. Although the flight was cleared tc proceed under
visua) flight rules (VFPR), the captain elected to utilize the instrument
landing system (ILS) for runway 9 to assist him in vertical guldance
during the approach.

At 1505:37, the first officer contacted the St. Thomas control
towe:s. The flight was told by the tower to 'call Savanah 2/ at
nine, . ., altimater three triple zero.”

1/ Unless otherwise indicated, a'l times herein are Atlantic standard,
based on thte 24-hour clock.

2/ An island sbout 5.5 nmi west of the approach end of runway 9 at St.
Thomas which 18 used as a check point during a VFR approach to
Karry S Tvuman Afrport.
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The ILS glide slope was intercepted about 1,500 feet m.s.l.,
with tte flaps set at 15° and with an airspeed of about 160 KIA3. When
the glide slope was intercepted, the flaps were lowered to 25°, the
landing gear wes extended, and the airspeed was slowed toward the desired
Veet sgeed. At 1,000 feet 3/ the flaps were extended to 20°.

During the flight from New York, the flightcrew had been told
of the surface winds at St. Thomar, The winds were from 120° at 12 to
14 kn; no gusts were reported, During the final approach, St. Thomas
tower gave the surface winds as 120° at 12 kn when queried by the
flightcrew.

At 1509:37, the first officer advised, "A thousand feet, plus
20, sink 6." 4/ He continued his altitude calls as requfred--100-foot

increments from 500 ft to 100 ft and 10-foot fncrements from SO ft to
10 ft above the runway.

The captain said that the approach was started at Vyef plus
20 KIAS and that this speed was reduced until an alrspeed of Vyef plus
10 to 15 KIAS was achieved. Both pflots stated that the aircraft was on
the glide slope throughout the approach. The captain said that the
afrcraft was just a "shade belcw" the glide slope in the area of the
runway threshold. The lowest airspeed the captain could remember seeing
was Vref plus 10 KIAS at or near the runway threshold, MNeither pilot
could recall seeing or noting the visual approach slope indicator (ASI)
lights. The flight data recorder (FDR) showed that the altitudes and
airspeeds during the approach were close to those recalled by the flight-
crev,

The captain stated thar, as the aircraft crossed the runway
threshold at an estimated altftude of 30 10 40 ft, he retarded the
throttles gradually, and then, when the landing was assured, retarded
them against the idle stops. He said the afrcraft was aligned with the
runway, and he felt comfortable as he began the flare. Shortly there-
after turbulence was encountered,

The captain said that he dld not antfcipate turbulence "that
far down the runway.'" He thoughkt the turbulence was encourtered about
ihe 1,000-foot afming point, and this turbulence caused the right wing
to drop. He thought that the right flap or wingtip might strike the
ground and ne made a control corractfon to level the wings. After he
leveled -he wings the first officer told him that the aircraft was high.
The captsin said the turbulence seemed to buoy the aircraft; however,
after the first officer's callout he "got it on the ground.”

E?m—ﬁhless otherwise indicated, all altitudes are above ffield elevation.
4/ The statement meant an altitude of 1,000 fect, an afrspeed of 20 kn
above Vyef, and a descent rate of 600 feet/mfuute.




The first officer stated that after the aircraft was flared
over the runway they enccuntered turbulence and the right wing dropped.
The captain applied almost €full controi wheel deflection to level the
wings. He noted that the aircraft was at "a zero sink," about 1,000 ft
down the runway, when the turbulence vas encountervd, When the wings
were leveled, the aircraft floated for a while and the first officer
advised the captain that the aircraft was kigh. The first officer
stated that a few seconds after his advisory, the captain "positively
put the aircraft on the ground.”" He estimated that the afrcraft landed
about 2,200 to 2,300 ft down the runway, He said thac he wasn't worcied
about the length of the landing.

The flight engineer said that the captein held an atfrspeed of
Veet plus 10 KIAS as the aircraft approached the threshold, He estimated
that the aircraft was 25 ft to 50 ft above the ground when {t crossed
the runway threshold, He said that they went by a Boeing 727 waiting to
takeoff, then ran fnto a pat:h of turbulence, 1hey came out of the
turbulence intc smooth afr, landed, and then the captain decided to go-
around.

1he captain said that, immediately before couchdown, he decided
that the aircraft could not be stoppei on the rematning runway; therefore,
almost simultaneous with touchdown, he called for a go-around, moved the
throttles forward to the "straight up" position (the 1.4 EPR position),
and called for 25° of flaps,

The cockpit voice recorder (CVR) discloscd that when the
captain called for the go-around, he did not order a change of flap
setting. Shortly after the captain announced the go-around, the first
of ficer asked the captain if he wanted 25° of flap. The captain responded,
“Flaps fifteen."” The first officer stated later that 25° was the correct
filap setting for the go-arcund, and that rather than debate the point,
he placed the flap handle {n the 25° detent.

The flight engineer =aid that he had heard a 25° flap setting
mentfoned. He did not know whose voice {t was, but {t was saf{d with a
questfioning inflection. He stated that he later saw the flap handle in
the 25° detent and, to his knowledge, it was never moved fron that
setting.

The captain said that after he placed the throttles to the
stratght-up position he watched the EPR gauges, He did not see the EPR
come up., He then moved the throttles as far forward as he could reach,
and he thought that they had contacted the forward stops on the throttle
race. He never saw the EPR pointers rmove beyond about the "5:60 to 5:30
position" un the EPR gauges (1.2 to 1.3 EPR). The captain said that
there was no sensation elther of power being applied or of aircraft
acceleration. He saw they were not 'going anywnere,' so he closed the
throctles and applied the wheel brakes. He did not recall extending the
speed brakes; hcovever, he believed that he "might have actuated the
reversers in the very final stages."
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The captain said the afrcraft vas landed fn a nose-low, or
possible three-point, attitude, He could not remember {f he rotated the
afrcraft after e began the go-around.

The [irst officer said that after the go-around was ordered,
the captain advanced the throt_les to the upright position and, then, oas
far forward as possible. He srated that he did not hear power increzse
nor feel the afreraft accelerate, He saw the EPR pointers about the 1.4
position.

The first officer stated that the initial touchdown attitude
of the alrcraft was flat ant that the nosewheel was not on the ground.
He stated also, that the ncsewheel never was lowered to the runway, He
said the afrcraft was then rotated to about 11° noseup during the attempted
go-arcund. He said that the nose remained off the ground and was off
the ground when the aircraft left the runway and the airport.

The flight engineer stated that, when the go-around was begun,
the captain moved the throttles forward and he watched the EPR pointers
mave to the 1,4 posftion; howevar, he could not state {f they were moved
farther forward because he had turned his head to scan the flight engineer's
fnstrument panel, When he returned his ccan to the forward instrument
panel, he noted that the engine instrument indications had not changed,
and he thought that there had been an electrical failure. He, again,
scanned his electrical panel and found the readings to be normal. He
returned his sttention to the forward instrulent panel and reached
forward to place his hand behind the throttles to assist the captain,
Before he could reach them the captain pulled the throttles aft against
the idle stops.

The flight engineer’s rezollection of the rose gear position
and afrcraft attitude during the landing roll, the attempted go-around,
and the subsequent rejected go-around are similar to the first offfcer's.

The aircraft continued acrcss the 500-foot overrun and struck
the ILS localfzer antenna and a porticn of the alrport's chain link
perimeter fence. The right wingtip struck an embankment along the fence
and the outboard portion of the wing was torn from the afrcraft's
structure, The aircraft crossed a road, which runs parallel to the
perirmeter fence, and destroyed several autormoblles {n its path. The
alrcraft came o r-st in a gasoline statinn and against a rum warehouse.
A passenger in an autcomobile, which was being serviced at the tire the
aircratt struck the service station, was Injured seriously.

The three centrollers on duty in the St. Thomas tower described
Flight 625's final approach as "normal" untii it reached the point on
the runway where other Boeing 727's usually touchdown. They described
the usual touchdown point as a point about 1,070 ft to 1,500 ft from
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the runway threshold. At that point, the aircraft appearcd to float.
The three controllers fixed the initfal touchdown point efther at or
just before taxiway 'C". Taxiway "C'" {s 3,000 ft from the threshold of
runvay 9.

Other witnesses, including an airport fireman on duty in the
firahouse watch tower and two air taxi piiots, also described the
approach as nnrmal until rthe aircraft began to float, All of these
witnesses fixed the fnitial touchdown point between 2,500 and 2,900 feet
from the threshold of the runway.

Several witnesses stated that shortly after the afrcraft
touched down they heard several ''bangs," which some associated with
engine compressor stalls. However, during the questioning of the
flightcrew members and the surviving flight attendants at the public
hearing, thece crewnmembers stated that they did not at anytime hear
uvnusual engine noises or "bangs" that could be assocfiated with compressor
stalls, The flightcrew also testified that there were no indications of
engine coampressor stalls on the engine instunents.

The accident occurred during daylight hours, about 1510, at
latitude 18° 20' 28" N. and longitude 64° 57' 39" W. The clevation of
tl.e main wreckage area was 26 feet m.s8.l,

1.2 Injuries to Persons

Injuries _ Pagsengers Others

Fatal 35 0
Serious 17 |
Minor/None 29 0

Damage to Afrcraft

The afrcraft was destroyed.

The ILS localizer antenna, a portion of the afrport's chain link
perimeter fence, eight automobiles, and several utility poles were
destroyed.

The gasoline station's fuel-pump island and an autorobile were
destroyed. The rum warchouse and the gasoline station were extensively
damaged by impact and fire,

1.5 Personnel Information

The reven crevzembers were properly certificated for the
filight. (See Appendix B.)




1.6 AMrcraft Information

The aircraft was cerificated, equipped, and maintainecd in
accordance with Federal Aviation Administratfon (FAA) requivements. The
gruss weizht and c.g. were within prescrided linits for both takeoff and
landing. At the time of the accident, abcut 14,000 lbs of Jet A-1l fuel
were onbrard. (See Appendix C.)

1.7 Mzateorological Informatiun

Surface weather ubservations at the Harry S Truman Afrport
are made by FAA towver personnel who are certificated by the Naticnal
Weather Service (NWS).

At the tine of the accident, the most current officlal weather
observation, taken at 1445, was a3 follows: Scattered clouds at 2,500 f¢t,
and at 12,000 ft, visibility--25 ni, temperature--84° F, dewpoint--73° F,
wind~~120° at 10 kn, altice! :r setting--30.00 in Hg.

The wind nmeasuring equipment which provides the control tower
with surface wind inforsation is located on the north side of runway 9,
about 300 ft from its centerline and 1,900 ft from {ts threshold.

Terminal forecasts for MNarry § Truman Afrpert are prepared by
the NWS Forecast Office in San Juan, Puerto Rico. The terminal forecast
valid when the flight departed New York was, fn part, as follows:

0900 April 27 to 0800 April 28 -- Wind--080° at 10 kn,
Visibility--10 km or greater, 3/8 cunulus at 2,000 ft, 3/8 altocumulus
at 8,000 ft, 3/8 cirrus at 30,000 ft, temporarily fron 1100 to 1900,

wind-~-080° at 10 to 20 %n visibility--saze, 5/8 curmulus 1,800 ft....

While the flight was en route to St. Thomas, the next routine
terninal forecast was issued and was, {in part, as follows:

]ﬁﬁgﬁﬁgziljéiﬂggﬂlﬁggngpyj}‘}ﬁ_ ~-- Wind--~100° at 10 kn,
visibility--10 km or greater, 3/8 cumulus at 2,000 {t, 3/8 cirrus at
30,000 it, temporarily from 1400 to 1900, wind--100° at 10 to 20 kn,

vigibility--sare, 5/8 c.oulus 1,800 ft....

i.8 A{gswygljygy[gﬂgjggl

Harry S Truman Afrport's runway 9 is equipped with an ILS
with an inbound course of 097°. Punta Interscction, the 8,5-nni DME
point on the approacn, is the inftlal approach fix (IAF). The DME 1s
collocated and frequency palred with the ILS. The crossing altitude at
the IAF is 1,989 feet (2,700 feet m.s.l.). Bingo Intersection, the
fntersection of the localizer course and the 239° radial of the St.
Thomas VOR {(the S5.2-uni DME point on the approach), #s the final approach

e g L g i i WO AR B o T




vix w7, 1ne giide clope is intercepted just bef. vo aresciae e FAF,

The FAT crossing altitude 4s 1,447 fect 11,158 feer n,.-.1,). Decisic.
heigni for the approach 1s 319 feet (40) 7 .et m.s5.1.). The afvpors !,
also served by a VOR approach to runvway 9.

There wera no reported disarepancies te the navigational alds
at. the time of the accident, and no discrepancles vere notea during »
fligut check of the facilities after the accident.

1.9 Comzuri-ations

i A

Ne air-to-ground comaunications difficulties vwere reporv:ed,

1.140 terodrome Informatica

Junway 9 at Harry § Truman Alrport, a grooved asphai.-surfaced
runway, is 4,658 feet Jong and 200 feet wide, There is a Joad bearing,
grooved concrete and asphialt overrun, which 1s 5C0 ft long, on the cast
:ad o1 the ruwway vhich extends the usable runway length for landing to
5,158 lcet. The tield clevation is 11 feet m.s8.1,

Althoush ruvnwey 9 does not have an approach lighting systen,
it is equipped with ronvey cnd fdencifier lights aad a VASI vhich vere
illuminated at th? tine of the aecident, The medum intensity runway
edge lights wv . 2 not illuminated at thas time.

There are distanc:-to-go markers on the left eide of runway 9,
spaced at 1,000-foot intervals., Tw: vhitae turtojet aiming marks, 150
feet long and 30 fe:t wide, are locnted 1,000 feel fron the approach end
of the runway -- one on each side of the runway centerline,

1.11 Tlight Recorders

N1963 was equipped with a Sunstrand Model FA-542 flight data
recorder (FDR), serial N», 1655, and a Fairchild Model A-100 cockpit
volce recorder f7"VR). The two recorders were located in the aft section
of the fuselap:. Moth recorders sustained severve fire darage; however,
the recording wmedia were “.n good condition. All FDR traces and CVR
channels were recorded clesriy.

1.11.1} Flight Data Recorder

The final 10 mirnutes of the fouv analoz parameters and the
radio transnigssion binary were exanined aud the data plotted. T-.¢ data
showed that, after the flight had Jdoscended thrcugh 1,000 feet, a nearly
constant descent rate of 650 f.p.m. was maintained at an indicated
airspeed of 130 kn. All parameters were stable until about 35 seconds
before the end of the recording. At that time, the recorder data traces
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indicated that the aircrafet began to experience positive and negative
vertical loads and corresponding airspeed oscillations as 1t descended
below 135 feet. The airspeed increased to about 134 ¥n and then decrecased
to 127 ku bLetween 30 seconds and 25 seconds to the recording's end. The
aleitude trace stabilized about O feet m,s.1,, 24 seonds before the end

of recording There were two significant steps in the vertical)l acceleration
fvace -- one, of about 1,35g, 1€ sccondr befcre the end of the recording,
and ¢i.2 o+ v, of about 1.5g, 3 seconds vefore the end of the recorded
data. 1. alsspeed trace was disturbed sonewhat between 24 and 21

scronans bofore the en? of tle trar . After that time, the airspeed
duz: c ed continudlly uicfl it reached about 102 kn, 8 seccnds before

tle . ! of tre trece, A elight increase was then evident after which a
sudden dec:juratizn was recorded, he final aifrspeed recorded was 81

kn. (dee Apperiix D.)

1.11.2 Cockpit Voice Recurder

The quality of the CVR recording was excellent, and, in addition
to the volces of the e¢-:w, it contains various sounds associated with
cockpit activity and afccrar: aystems, The final 13 minutes of the taps
was trenscribed.

The ..vcckpit conversatlen indicated that as the flight was
descending ison 8,J00 feet m.8.1. to 2,700 feet r.s.1., the flight
engineer was attempting to increase czbin pressure at a rate vhich would
be comfortable to tne passengers. During the decscent, the alrcraft
reached an aitfitude at which ambient pressure became equal to cabin
pressure, The flightcrev cancelled the IFR flight plan and slowed the
descent to provide cabin coxmfort. The cirew conducted the prelanding
checklist; the captain called for 30° of flaps as the aircraft descended
through 1,000 ft, The first officer began to call out altitudes at 100-
foot Intervale as the alrcraft descexded through 500 feet. Just before
the 100 feet callout, the captain stated, 'Right about here's where we
hit that (sceiff)." The firat officer called out 100 feet, then 50, 40,
32, 2C, and 10, Within 1 second of the 10 feet callout, there was an
ut.wentified exclanation which dennsted an unusual occurrence. Five
seccrds later the first offdicer stated "Stfll high, Art.” One and a
naif seconds later, at 1511:12.2, there was a sound on the radfo channel
which was interpreted as a static discharge coincident with touchdown.
With!n 1 s:cond there were some clicks recorded along with the sound of
trim operation., At 1511:15.5, 3.3 seconds after touchdown, the captain
stated, '"Let's go around."” This was followed fmmediately by the sound
of three clicks and the momentary sound of the takeoff warning horn. At
3511:17.0, the first ~fficer said, "flaps twenty five." Within the next
2 seconds, there was the sound of three or more sharp brugs and a
click, At 1511:19.2, the captain stated, "flaps fifteen'" and the
takeoff warning horn sounded again. At 1511:24.,0, an unidentified voice
shouted, "Stop." Two seconds later there was a s>und of an increasing
reoar, associested with engine uwoise, and, at 1511:28.4, the sound of
initial fmpact. Impact sounds continued for 1.6 seconds until the end

of recording,

3,
;
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1.11.3 '*iac-Discance Correlation

——

fhe fiight data recorder information and cockpit veice recorder
transcripts were used with other data to derive a time-distarce correlation
of events which could be used to analyze the circunmstances of the accident.

The FDR airspeed values were corvected for density altitude to
ylels corresponding true alrspeed values. The density altitude was
‘ based on a sea level barometric pressure at 30.00 in. Hg. and a surface
5 temperature of 84° F, The corresponding groundspeed values were then
SR determined by applying the corporent of the wind along trhe aircraft's
3 | flight track. The resultant groundspeeds were integrated to obtain a
; plot of distance versus time,

The distance versus time plot was compared to the CVR transcript
to obtain a profile showing the relative positions of the aircraft with
respe~t to altitude and distance traveled at the time of the recorded
i events or conversations. Several methods of obtaining this correlation
g 4 were considered. One method was a dfrect comparison of the radio trans-
mission times as {adicated on the FDR to the times of afr-to-ground
communications on the CVR. Although this methnd theoretfcally should
have produced a precfise corvelation, the actual accuracy of the respective
time bases was not %nown. Another method was to assume a relatfonship
between the significant vertical loads recorded on the acceleration
trace of the FDR with particular sounds on the CVR such as sound of
touchdown or sound of impact. Anocher assumption was that both recorders

: ceased to operate at precisely the same time. A cowparisen of the
A results of these methods showed a .~iximum difference >f about 3 seconds
in the timfing correlation.

B R s e IR L

4 The final step in preparing the total correlation was to
decermine the posftion of the aircraft at a given time as a function of

4 distance from a known ground reference point such as the runway threshold.
L As with the CVR-FDR correlation, the relat Lonship between the FDR derived
3 time versus distance plot and a ground reference point will depend upon

' : the assumption used as the basis for the correlatfon. One logical

* assumption considered was that the vertical acceleration peak 3 seconds
before the FDR ccased operation was the result of the afrcraft's Impact
with an embankment 5,369 feet beyond the threshold of rurway 9.

Using varfous assumprions for wind ranging from 120° at 12
knots to calm, and various assuuptfons for the CVR corrvelatfon and the
ground reference correlation will produce a wide range of results.
Depending upon the assumptions used the calculated touchdown point could
be shown to be anywhere between 1,600 feet and 3,100 feet beyond tne
threshold. The corresponding height of the aircraft over the threshold
vould be 38 feet and 90 feet, respectively, and the airspced between 128
and 132 kn.
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The profile shown in Appendix D wae prepared using assumptions
which seemed to be most logical to the investigators. These assumpiions
are noted thereon. This profile shows that the afrcraft crossed tha
threshold at an afrspeed of 131 knots and an altituide of about 60 feet.
The touchdown was calculated to be about 2,800 feet beyond the threshold,
At touchdown, about 1,850 feet of runway and 500 feet of overrun were
available on which to stop the alrcraft. When the captain stated ‘'Let's
go arcund," the atrcraft was abovt 3,450 feet teyond the thresheld, or
1,200 feet of runway and 500 feet of overrun remained.

1.12 wreckage and Impact Information

The first tire marks that could be identified as those from
the accident aircraft were located 3,950 {a2et beyond the threshold of
runway 9. These marks were made by “he left and right main gear tires,
These tire marks continued from the 3,950-foot point to the end of the
runvay, through a grass area, through the localizer antenna site, and
ended at the top of an embankment which lead up to a road outside the
afrport's perimeter fence. (See Appendix E.)

The wreckage area began near the localizer antenna, about 150
feet east of the end of the paved overrun of runway 9. Almost simultane-
ously, the right wingtip hit the hillside just south of the localizer
antenna and the main landing gear hit the localizer antenna, 1itself,

The left wingtip and left, outboard trailing edge flaps hit the ground
about 70 feet beyond the initial right wing contact. At this point,
sections of the trailing edge aft flapy and flap fairings separated
from the aircraft,

The path of the main landing geir could be followed up the
emrankment about 40 feet be,ond the antemna., At the top of the embankment,
three distinct tracks could be seen--two were made by the mafn landing
gear and the third was of undetermined origin Pieces from the wings'
leading ciyxe and trailing edge, as well as fuselage and underwing parels
separated when the aircraft struck the embankment,

Afte: 1t hit the embankment, the aircraft again became airborne.
The second ground contact was on the opposite side of the perimeter
road. On impact, the left and right underwing fafrings, raw air inlets,
ground air blowvers, the main larding gear'' . wheel well fairing structure,
and leading and trailing edge wing structares scparated from the afrcraft,

Destruction of the fuselage underwing keel beam and the mein
landing gear wheel well keel beam began when major parts of both keel
beams separated from the afrcraft and came to rest approximately 83 feet
east of the perimeter road in the direction of the crash path.

The wreckage was scattered on the runway heading for about 375
feet, from the right wing contact point south of the localizer anterna
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to the rum warehouse. Th's point of contact was approxinately 8 ft
above the runway elevation of 11 ft. The main wreckage area was 16 f*
above the runway elevation. (Sec Appendix F.)

There was no evidence of a failure of the afrcraft's systenms,
structure, or powerplants before the aircraft landed or before ir left
runway overrun., The engine thrust reversers on tha three engines were
deployed partially.

The fntegrity of the flight and engine control systems could
not be determined because of im.xct and fire damage. The wing leading
edge devices were extended., Jaclscrew neasurements indicated that the
tratling edge flaps were extende: about 21°., The spoilers were stoved.

Although the cockpit area was damaged severely by postcrash
fire, most switch and {natrument positions were determined to be nornmal
for the landing phase of flight. The three landing gears were down and
loc"t.d .

1.13 Medical and Pathological Information

Post-portem examination of the 35 passengers and 2 crewmeabers,
revealed that they died of a combination of impact trauma, smoke inhalation,
an¢ tilrd-degree burns.

All but three of the surviving occupants of the aircraft
received various bodily injuries, Their injuries included abrastons,
contusions, lacerations, ftractures, and burns.

A review of the cocipit crew's medical records disclosed no
eviden:2 of pre-existing physical problems which could have affected
their judgement or performance,

1.14 Fire

Fire erupted irmediately after the right wing struck the
embankment. The fire emanated from a rupture in the right wing near the
fuselage and was fod by afrcraft fuel. Yt spread rapidly through the
center section and right wing arecs of the aircraft, isolating the
geparated tai). section from the remainder of the cabin area. The cabin
area, the inboard sectfons of both wings, and the interior of the cockpit
were cveniually destroyed by fire.

The Virgin Islands Port Authority afirport fire department
responded to the accident before the aircraft had stopped. The fire
vehicies proceeded down the runway onto the overrun. However, the
driver of the lead fire vehicle determined visually that the trucks
could not follow the path of the aircraft through the fence because of
aireraft debris, "live" power lines, and dense smoke from the burning

T AR LA W e gy ot s
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aircraft. The lead vehicle, with two others following, proceeded south
along the perimeter fence and bypassed a close’ knockdown gate that was
blocked by parked automobiies. The three vehi..es continued southwest
and through an open gate. The vehicles then proceeded to the crash site
on the perimetzr road. The first vehicle arrived on the scene about 2
zinutes after the aceident. The driver of the lead vehicle stated thau
the approach from the perimeter road placed him on the downwind side of
the aircraft and that the dense smoke from the fire limited his visibility
and {irefighting capabflity. He also stated that afrcraft debris,
downed trees, and "live' powerlines prevented the t¢ruck from penetrating
the accident area. No effort was made to move the vehicle through the
impediments and approach the {mmediate vicinity of the aircraft wreckage.
As a result, the lead vehicle was used to fight the fire from a distance
of about 160 feet. 1n addition, only one proximity suit and no air
vscks were on the vehicle., Without an airpack, the fire could not have
been fought in close proximity to the wreckage.

The second and third vehicle, because of the problems encountered
by the lead vehicle, proceeded to the east side of the accident site,
To do so, these vehicles had to proceed arouvnd a large hill directly
south of the accident site--a distance of 1.9 miles. The first of the
airport vehicles arrived in the new position ahout 11 minutes after the
accident. A city firatruck was on the scene and fighting the fire when
the afrport trucks arrived. After the lead vehicle extinguished the
fires in the tail section of the afrcraft, wvhich was the only section of
the fuselage that could bde reached from the west side of the accident
site, it joined the other vehicles on the east side,

1.15 Surviva) Aspects

The accident was partially survivable, The structural integrity
of the cabin area was compromised when it broke into three parts during
the fimpact. Black, acrid smoke and intense fire penetrated the forward
and center sections of the broken fuselage as the aircraft slid to a
stop. The passengers aud flight attendants who survived the accident
escaped through breaks {n the fuselage or through the overwing emergency
exits on the left side of the fuselage within an estimated 1 to 1-1/2
ninutes after the sircraft came to a stop, The three flight crewnembers
escaped through tin first officer's sliding window.

Several passengnr seats broke loose from thefr mounts. Some
vere found outside of the immediate fuselage area, Because of the
extensive fire darage, the security of all seats and seatbelts could not
be determined.

The three flight crewmembers had their seatbelts and shoulder

harnesses fastened. All of the fastened restraining devices functioned
properly.
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The two surviving flight attendants veported that their seats
remained intact and their seatbelts and shoulder harnesses functioned
properly.

1.16 Tests and Regearch

1.16.1 Engine Response and Flap Retraction Tests

A flight teat program was developed to investigate engine
response and acceleration times under conditions simulating those which
existed at the time cf the accident.

On May 4, 1976, an Anerican Airlines Boeing 727, N1957, was
used 1n a test at St. Croix, Virgin Islands. Several approaches and
landings were made under conditions similar to those cxisting at the
time of the accident, Engine accelerat? - rimes, flap retraction times,
and thrust reverser actions were rezor’

During two go-arounds {ni: r touchdown, engine acceler-
ation from idle to 1.4 EPR was rec: .6 seconds fur engine No. 1
and No. 3 {n both instances, and 4. .1 aeconds, respectively, for
engine No. 2. E

On two other go-arounds, wivra thrust was advanced to takeolf
power with no delay at the thrust lever vertical position, the acceleration
times from idle to 1.9 EPR were 7.9 seconds on engine No. 1 and No. 3
and 6.2 seconds on engine No. 2.

Flap retractincn time from 30° to 25° was found to be 3.7
seconds.

1.16.2 Analysis of B-727 Performance

The Boeing Company analyzed the theoretical performance of a
B-727-95 for the conditions that existed at the time of the accident.
The objective of the analysis was threafold., First, the analysis compared
the performance of the afrcraft in terms of longftudinal acceleration
and vertical velocity for the 30° flap gear-down configuration and idle
thrust with the rates of change of afraspeed and altitude evident on the
FDR measurements. The second objective of the analysis was to determine
the ground distance required to stop the aircraft after touchdown using
all available means of braking. The third objective was to determire
the distance required to reconfigure the afrcraft after touchdown,
regain thrust and 1ift off for a go-arcund frow the runway.

5/ During all these tests, engine bleed air was supplied by engines
No. 1 and 3. The No. 2 cagine bleed switches were "off."” This
is the normal configuration for landing in the Boeing 727-100
series aircraft wi h JT8D-1 engines.




- 15 -

(a) Comparison of airplane performance with FDR measurcment. --

The FDR measurements can be compared with the theoretical
performance of the aircraft; however, the accuracy ol such comparison is
affected by 2xternal forces acting on the af{rcraft such as windshear or
gusts., This is true because the FDR records opeed that is relative to
the air, while the anaiytical performance is descrihed in terms of
fnertial acceleration., Direct comparisons are, therefore, only valid
during constant wind conditions.

The FDR measurements from 31 seconds to 24 seconds before the
end of vecording showed that the Indicated afirspeed increased slightly
and than decreased. During this ? second period, the airspeed decreased
from 123 kn to 122 kn--approximately 0.9 kn per second-~and the aircraft
dJescended from an indfcated altitude of 100 feet to 0 altitude., The 0
altitude is probadbly consistent, wiihin the accuracy and rosclution of
thie measurement, with the level off altitude for the runway elevatior
The aircraft performance was described as -0.9 kn/sec acceleration and
860 fect per ninute descent, The Boeing Company's analysis shows that
the afrcraft, with 30* flaps, gear down, and fdle thrust, can maintain
an 860 ft/min descent rate while decelerating 1.4 kn/sec in free afir,
that is, dbefore entering the fafluence of ground effect. As the aircraft
nears the ground, the lift produced by the wing at a glven angle of
attack fncreases, or conversely, the same lift can be produced at a
lower angle of attack with consequent reduction in aerodynamic dcag.
This causes an apparent increase in performance--for the same descent
rate, the negative rate of airspeed change will decrease.

The FDR measurement from 24 sec to 21 sec before the end of
the recording showed an airspeed distucbance with an overall increase
from 122 kn to 127 ka., From 2! sec to 16 sec before the end of the
recording, the airspead decreased from 127 kn to approximately 122 kn
The deceleration rate of 1 kn/fsec is consistent with the calculated
performance of the afrcraft in the afr, but close to the grourd, with
idle thrust,

The FDR shows that the afrspeed decreasced from 122 kn to 117
kn during the period from 16 sec to 12 sec before the end of the recording.
This deceleration rate of 1.1 kn/sec {s consistent with rollout drag
with no braking force applied.

From 12 sec to 8 sec before the end of the recording. the FDR
shows that the afrcraft decelerated from 117 kn to 103 kn. Some braking
force would have been required to achieve this 3.5 knfsec deceleration
rate. However, the FDR subsequently shoued that the afircraft accelerated
from 103 kn te 113 kn in the next second. This acceleration exceeds the
afrcraft's performance capability with maximum thrust, If FDR afrspeed
trace is correct, the decrease and increase in airspeed was the effect
of a sudden wind changc.
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The Boeing analysis showed that the a.rcraft should accelerate
from 100 kn at 1.4 kn/sec with 30° flaps, no braking force, and the
thrust produced at an EPR of 1.4. The atreraft should accelarate at 4
kn/sec with 25° flaps and takeoff thrust,. Therefore, the total change
in afrspeed from 12 sec to 6 sec--from 117 ka to 113 kn-~18 consistent
with an unbraked roll with added thrust.

(b) Corputed atopping distance.--The stopping distance required
from touchdown is given in the following table. The distances are based
on a dry runway, an aircraft wefght ot 125,000 pounds, an 84°F cemperature,
and no wind. Full braking and spoiler ceployment is assumed 2 seconds
after touchidown., Reverse thrust fs assumed to be inftiated 3 seconds
after touchdown.

TABLE 1.--Stopping Distance Required fron Touchdown

Vreef Vapp Veid Ground

: : : Distance

120 K128 : 122.7 KTAS : 120.7 KTAS : 1,532 ft
(120 KIAS) : :

133.0 KTAS : 130.8 KTAS + 1,730 ft
(130 KIAS) : :

116 KIAS 318.4 KTAS :  114.1 KTAS  : 1,378 ft
: (116 KIAS)  : :
129.0 KTAS :  124.4 KTAS  : 1,568 ft
(126 KIAS)

A headwind of 5 kn vill reduce the ground distance requived to stop by
about 100 feet.

(¢) Distance required for touch-and-go.--The distance required
for the B727-95 afrcraft to execute a go-around after touchdown was
calculated. It was assumed that the JT8D-1A engiacs were at minimum
idle speed and that the aircraft was configured with 30° flaps wher the
action for go-around was taken, For the purpose of analysic, zero
distance was assumed to be at the point at <hich the pilot set go-around
thrust and selected 25° flaps. The aircraft was assumed to be rotated
to the takeoff attitude at the higher speed of Vyef - 10 KIAS, or when
full thrust was attained. The cli{mb profile was predicated upon the
gclection for gear up 3 seconds after 1iftoff and the subsequent ac-
celeration to a targat climb speed cf Vyer +20 KIAS,
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Two assumptions were made for the time requived for the enyines
to accelerate from {dle thrust to go around thrust, The time of 6.32
sec was based on the engine acceleratfon times demonstrrted during
certification flight tests. An arbitrary time of 9 sec was considered
to include the delayv which night be attributed to a two step advancement
of the thrust levers, i.e., a pause at 1.4 EPR.

The distance required, based upon zero wind and dlfferent
initial atrspeeds, 13 given {n the following table,

TABLE 2.~-Distance Required for Go-around after Touchdown

Time required : Ground Distance from
for engine . Initiation to Liftoff
spinup fronm Airspeed at initiation

e . ——

idle to : :

go-around : 100 KIAS 110 KIAS 120 x1as 1/
(sec.) : (fe.) (ft.) (fe.)
6.32 2,247 1,912 : 1,917

9.00 : 2,652 : 2,387 : 2,448
1/ 1The longer distance shuwn for the 120 KIAS is the result of a delayed
rotation, assuming that the pilot holds the aircraft on the runway until
full thrust develops

The distance oetween the pofnt at which the aircraft 1ifts off
and the point at which the afrcraft reaches a height 35 feet above the
runway i{s 800 feet. 7The distance between the point of liftoff and the
point at which the airplane reaches 200 feet (with the landing gear
retracted at a speed of Vref +20kn) is 2,650 feet.

1.17 Addfitional Information

1.17.1 American Airlines Boeirng 727 Operations Manual

- e A .

The following are excerpts from the NORMAL OPERATING PROCEDURES
and the OPERATING TECHNIQUE section of the operating manual:

Section 3, page 57.--
ALL ENGINE GO-AROUND
IF ON RUNWAY

"POWER - Advance throttles inftially to the vertical position
approximately 1.4 EPR, and allow engines to stabilize,
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FLAPS - order 'Flaps 25°.'

CHECK - Speed Brake Handle-~--~Full forward
Reverse Lights
Stabilizer Trim Adjust as Necessary
NOTE: 1f thrust reversers have been actuared, it is
not recommended that a go-around be attempted.

POWER - Advance throttles to GO-AROUND EPR. Note that FPPR and
fuel flow are increasing symmetrically.

ROTATE- Rotace speed (approximate) REF~10 KTS
V2 speed (approximate) REF+10 KTS

GEAR -~ Positive Rate of Climb-Gear Up." Maintain Mini{mum -
Ref + 20X."

Section 3A, page 13.~-

"3, FLOATING BEFORE TOUCHDOWN 'eats up' runway rapidly. If
speed is excessive, it's still better to set ft onto the runway as near
the 1,000 foot point as possible, rather than allowing it to float to
bleed off apeed. Deceleration on the runway {s about 3 times greater
than in the air. For example, with 10 knots excess speed, floating and

touching down on speed will use up about 3 to 4 tfmes as much additional
runway as would be required if the afrcraft was set down on the runway
at the desired point and the speed bled off on the ground. Holding the
dairplane off for speed below reference before tcuch-down similarly
increagses landing distance.”

Section 3A, page 15.--'"During approach consider the use of 4C°
flaps. When landing on runways that are of miniwum required leagth, or
where less than normal braking action is reporced or anticipated, or
when other adverse conditions dictate, 40° flaps should be used - increased
flap settings will reduce stopping distance.’

1.17.2 Amerfican Afrlines Operations Bulletin FM2C7.

Decesber 12, 1972

Operations Bulletin ¥M2 C-7 was to be placed {n the Flight
Manual Part 2 (the indfvidual approach charts) in front of the chart for
St. Thoras. The text of the bulletin was as follows:

(1) An exception {s -sade to Flight Manual Part One in that
DAY VFR approaches are authorized at STT provided....THE STT WEATHER
CLOUD BASE IS REPORTED AT 3,000 FEET OR MORE AND THE VISIBILITY IS 3
MILES OR MORE AND THE FLIGHT HAS RECEIVED APPROVAL TO MAKE A VFR APPROACH.
When approaching STT, from DUTCH or CULEBRA, and having recefved authori-
zatfon for a VFR approach -- the course shall be altered to pass over
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Savanah Island, thence turning left for a straight-in approach to
Runway 9. This exception to Part On~ 1is not to be construed as en-
dorsing unwise or imprudent operating practices.
(2) B-727/100 are the only alrcraft authorized to serve STT.
(3) Landings will be made on Runway 9 only.

(4) All landings and take-offs at Truman Afrport will be made
by the Captain.

(5) Flap Usage: As a standard practice, 40 degrees flap
landings will be made. However, with strong or zusty winds, it is the
Captain’s option to use 30 or 40 degree flaps for landing.

With a wind comporent of 20 knots or more, landing with 10
degree flaps i{s recommended,

(6) Tailwind Components for Landing: A taflwind component of
four knots wet and six knot< dry is authorfzed and requires the use of
40 degree flaps."

1.17.3 Takeoff Warning Horn

According to company practice, the takeoff warning horn switch
is set at 25°(#2%) off the idle stop of the throttle race. The 25°
setting 1is about the vertical position of the thrust levers. The takeoff
warning horn on N1963 would have sounded whenever the power levers were
advanced past the prescribad race position {f the nosewheel strut was
conpresged about 1 inch frem its fully extended position and any one of
the following four conditions were present: (1) The stabilizer trim
outside the prescribed setting for takeoff, (2) the flaps are extended
less than 5° or more than 27.5°, (3) the auxfliary power unit switch is
not in the “off' position, or (4) the speed brake lever is out of the
zero detent.

1.17.4 Afrcraft Certification Requirements for Performance Uenmonstration,

Tl - C—— TG sn ! s b e b s s Ay g A imph gl M. g e

The doelng 727-100 serfes aircraft was certificated in 1963
after its performance was demonstrated in accordance with the requirerments
of Civil Air Regulations Part 4b and Special Civil Air Regulation No. SR
422,

These rcgulations specified that the following performance
parameters be demonstrated throughout a range of weight, afrcraft
configurations, aitftude, wind and temperature conditions vithin the
operational limits of the afrcraft as established by the applicant.
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(a) Accelerate-stop distance.--The accelerate~stop distance
is the distance required to accelerate the afrcraft from a standing
start to a critical engine failure speed and then bring 1t to a full
stop. The critical engine failure speed (V]) is a speed selected by the
applicant as the minioun spred at which controllability is adequate with
only acrodynamic control to safely coutinue the takeoff. Spoilers and
maximum wheel braking are used; however, reverse thrust is not used in
the determination of stopping distance. Tescimony from an FAA Engineering
test pilot discloseu that about a 7-second delay is {acluded for the
pilot ta transfer his actions from accelesation to stop in order to
approximate pilot response during line operation.

(b) Takeoff par . ~~The tekeoff path {s the altitude versus
distance profile of the afrcraft as 't takes off from a standing start
and climbs to 1,500 feet abeve the taveoff surface or the altfitude at
vhich it is configured for enroute flight, whichever i{s greater, after
having experienced a faflure of th2 critical engfne at V)., The takeoff
path is demonstrated using a prescribed configuration change and acceler-
atior schedule.

(c) Takeoff distance and takeoff run.--The takeoff distance
is the horizontal distance that it takes the aircraft to accelerate from
a standing start to reach a hefght of 35 feet above the takeoff surface
assuning a fallure of the critical engine at Vi, or 115 percent of the
horizontal distance that it takes the aircraft to reach the 35-foot
he'ght with all engirn:s operating, whichever is greater,

The takeoff run {s the horizontal distance to a point equi-
distant between the liftoff point and the 35-foot height, as determined
for takeoff distance.

(d) Takeoff Flightpath,~~The takeoff flightpath is that
porticn of the takeoff path which begins at 35 feet height above the
takeoff surface.

The net takeoff flightpath is the aircraft's actual demonstrated
takeoff flightpath reduced at each point by a gradient of 0.9 percent
(for three-cngine afrcraft).

{e) Landing Jdistance.--The landing distance is the horizontal
distance required to land the aircraft and bring it to a full stop fron
an Inftlal position 50 feet above the runway surface and an fnitial
speed 30 percent above stall speed. Reverse thrust is not used during
the determination of landing distance. The B727-10) landing distances
for optimum conditions are:

i




0 Wind 4,300 fe
10 kn, headwind component 4,050 ft

0 Wind 4,600 ft
}0 kn, headwind component 4,350 f¢

The FAA Engincering tes: pilot stated during the public hearing
that an approximate 2-second delay is included in the demonstration
procedure to allow pflot transition tu braking the atrcraft after touchdown.

(£) All-engines-operating landing climb.--The all-engines-
operating landing climb is the steady gradient of climb that the afrcraft
can achieve when configured for landing with the power that is available
8 seconds after the thrust levers are moved from the idle to the takeoff
power position and when the aircraf: i1s mafntaining a speed 30 percent
above stall. The gradient may not be less than 3,2 percent. This
gradient for the B727-100 at sea level and a temperasture of 84°F 1s 8
percent for 30° flaps and 5.9 percent for 25° flaps.

1.17.5 Approval of Amerfcan Airlines B-727 Operations at Harry S Truman
Afrpore.

A cevtificated air carrier must request FAA approval to operate
a particular type of afrcraft {nto a particular airport. The criterfa
vsed by Lhe FAA 1n grantfng approval for such a request are essentially
those defined in the Federal Afr Regulatfons. First, the airport must
be one which has been certfficated in accordance with the requirements
of 14 CFR 139. Secondly, the carrier must demonstrate that the atrcraft's
performance is compatible with the afrport facility In accordance with
the requirements of 14 CFR 121, Thirdly, the carrier must submit acceptadble
trafning vrograms to insure flightcrew proficiency and fsamiliarization
with the operation, These requirenents are also specified in 14 CFR
121.

After requesting FAA approval for a given operation, the air
carrfer will normally conduct 2n analysis wherein the afrcraft's pecformince,
as deternined during the type certificatlion tests and described in the
VAA-approved flight manual, s compared with the runway length and the
terrafin under the departure flight path. The object of the analysis is
to determine that the afrcraft can take off with the margins specified
in 14 CFR 121.189 and land with the margina specified {n 14 CFR 121,195,
These requirerents are paraphrased as follows:
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(a) Takeoff requirements. -- In order to take off from any afrpo:rt,
it must be shown that the aircralt's accelerate-stop distance does not exceed
the length of the runway plus the length of any stopway; that the takeoff
distance does not exceed the length of the runway plus the length of any
clearvay; that the takeoff run does not exceed the length of the runway; and
that the net takeoff flight path of the aircraft clears all obstacles either
by a height of 35 feet vertically or by at least 200 feet horfzontally within
the afrport boundaries and by at least 300 feet horizontally after passing
the airport boundaries. For the latter purpose, it can be assumed that the
aircraft can be turned using a maximum bank angle of 15° after reaching a
height 50 feel above the runway.

An analysis to show compliance with the takeoff requirements
consists of a comparison of the performance of the aircraft for the
limits of its operational conditions with a profile view of the atrport
and surrounding topogrephy.

(b) Landing requirements.--in order to land at the airport,
it must be shown that the aircruft 1s capable of making a fu'l stop
landing using the landing distance demonstrated during the _ertffication
tests, within 60 parcent of the effective length of the runway. For a
wet or slippery runway an additional margin is required. Essentially,
the runway must be 15 percent longer than the rumway required if dry,
or, the dry stopping distance established for the alrcraft must not
exceed about 52 percent of the effective length of the runway,

There are no additional criteria specified for assurance of a
missed approach or go around for FAA landing approval for visual landings.
However, FAA personnel stated at the Safety Board's public hearing that
an analysis of the terrain clearance during & missed approach executed
from a point 50 feet above the runway threshold is based upon the demonstrated
landing climb gradient for the aircraft and is considered during approval
of a particular operation,

The afrcraft's performance--accelerate stop distance, takeoff
distance, takeoff run, net takeoff flight path, landing distance, and
landing climb gradient--f8 a function of several variables. These
include the afrcraft's gross weight, existing longitudinal wind 2om-
ponent, and the temperature. Thus, the airport analysis reduces to the
determination of the maxinmum gross weight at which the afrcrafi can meet
the criteria for either takeoff or landing for various wind conditioas.
Currently, temperature i8 conaidered only for takeoff perforsmance. The
air carrier then prepares the data in the form of takeoff and landing
charts which are entered into their uperations manuals. This information
will tell the flightcrew the particular conditf{ons at which the afrcraft
can }and or take off at the airport. The operations manual is then
accepted by the FA\ before issuance of an operating certificate which
authorizes the particular oneration.
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Jet aircraft first operated {nto Harry S Truman Airport in
1965, American Airlines did not begin their operation until March 1971,
after the acquisition of Trans Caribbean Airways, Inc., who had already
been operating B-727 into the airport, American Airlines conducted an
atrport analysis and prepared other docunents describing the pilot
famfilfarization requirements and pertinent operations materials. This
documentation was the basis for FAA approval,

American Airlines, in accordance with the flight manual provisions
of 14 C™™ 121.135 prepared landing weight charts for both 30~ and 40-
degree . aps., These charts are maintained in the company's Afrport
Analysis Manual which must be carried on every flight by the first
officer. The 30-degree flaps landing weight ~hart for Truman Afirport
disclosed that a minimum headwind component of 20 kns is required for
landing in that configuration. (See Appendix G.)

Amerfcan Alrlines procedures require that a captair must make
at least three landings at St. Thomas with a superintendent flying/check
airman before qualifying for the route. (See Appendix H - 1971 memorandum
from the Company o all Caribbean flightcrews.)

1.17.6 Corrective Action by American Afrlines

As a result of evidence and performance data developed during
the accident investigation and at the public hearing, Asierican Airlines
initiated actions and instituted policies designed to clarify and strengthen
their approach and landing procedures. These actions concerned procedures.
for all of thelr aircraft and all of their operations including the B-727
operatiois into St. Thor+s. They included a memorandum 3and two bulletins
to flightcrews concerning performance data and approach :riterfia. They
also established a requirexent for the demonstration of rhe approach
criteria by flightcrews in the visual flight siuulators. (See Appeniixes
I through X.)

1.18 New Investigation Techniques

None

2. ANALYSIS

e g - —"

2.1 General

The alrcraft was certificated, equipped, and maintaincd according
to applicable regulations. The gross weight and c.g. were within pre-
scribed limits. The afrcraft's airframe, systems, powerplants, and
components were not factors in this accideat,
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Although some witnesses heard what they consldered to L:
engine compressor stalls, none of these sounds were reported by the
flightcrew or by the two surviving flight attendants, one of whom was
seated on her jumpseat located between engines No. 1 and 3 and just
forward of engine No. 2, No evidence of engine stills was observed
during the post-accident powerplant examination. The '"bangs" recorded
on the CVR tape from Flight 625 were compared by spectrum analysis with
CVR tapes with known compressor stall noises from othev B-727 afrcraft.
This analysis gave no jositive evidence of coapressor stalls cn Flight 625,
Additionally, investigative findings indicated that even had a few low
magnitude compressor stalls occurred at the time the ''bangs" were heard,
the effect on engine performance would have been negligible.

The fligttcrew was properly certificated and each crewmember
had recejved the training and off-duty time prescribed by applicable
regulations, There was no evide "ce of medical or physiological problens
that might have affected their performances. The airport was properly
ceortificated in accordance with 14 CFR 139 and there were no exemptions
in effect on the day of the accident.

2.2 Approach ~nd Landing

Witness observations, crev statements, ¥FDR information, and
CVR information all indicate that the aircraft approached the runway in
a normal profile which would result in a touchdown 1,000 feet or slightly
more beycnd the threshold. Instead of touching down, however, the air-
craft floated 5 to 10 feet above the runway's surface. The FDR data
indicate that the atrcraft floated between 7 and 8 seconds, during vhich
time it would have traveled about 1,500 feet. This correlated with
witness observations which placed the touchdown between 2,500 and 2,900
feet beyond the threshold. After touchdown, the captain, who was concerned
that he would not be able to stop the aircraft on the remaining runway,
decided to execute a go-around maneuver. He announced his irtention to
go around about 3 seconds after touchdown.

After the accident, the captain stated that he moved the
thrust levers to a vertical position and hesitated in crder to allow the
engines to attain a stabilized thrust, about 1.4 EPR, before going to
take “f power. This procedure is prescribed in the American Afrlines
operating manual for go-around from the runway. When the captain thought
that the engines were not accelerating at an expected rste, he roved the
thrust levers to the forward stop. Then, whea it appecared to him that
the englnes were again not accelerating at a rate which would result in
a successful go-around, he brought the thrust levers back to idle and
attempted to slow the aircraft by using maxinum wheel braking. He did
not at this time, employ any other braking devices,
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The activation of the takeoff warning horn disclosed that the
captain noved the thrust levers to thr vertfcal position at the same
time that he anncunced his fntenticn to go-around--within 3 seconds of
the time of touchdowr. The eircraft was traveling ebout 200 fpm., If
the afrcraft touched down as early as the 2,500-foot nosition, there
would have been less than 1,600 feet of runway remaining, excluding the
500-foot overrun. The rubber deposits on the runway surface began about
3,950 feet from the threshold, or about 700 feet from the departure end.
The Safety Board believes that the hard bdraking which produced the
rubt.er deposits began simultaneously with the power reductlon. This
woild indicate that the aircraft traveled only about 900 feet when the
thrust levers were forward, The integration of airspeed measured by the
FDR shows that the 900 feet was traversed in abvout 5 seconds.

The time required for the JT6D-1A engine to accelerate from
idle to takeoff thrust was determined to be about &.3 seconds during the
B~727 certification flight tests, This time was coufirmed during tests
conducted after the accident. Other tests were condu~ted to determine
the effect of the two-step procedure for thrust addition. The results
showed that it took 5 seconds or more for the indicated EPR to reach
1.4. Boeing engineers stated that the two-step procedure would extend
the total time for the engines to reach go-around thrust by 2 or 3
seconds.,

The Safety Board, therefore, concludes that the flightcrew's
observations of a maximum EPR of 1.4 before the retardation of power
after about 5 seconds, was consistent with the normal acceleration of
the engines and that pcwerplant anomalies were not a factor in this
accident. However, the effect of the normal engine acceleration schedule
on the total per.ormance of the afrcraft must be discussed.

After the alrcraft has landed, and particularly after a signiff-
cant period of time with the thrust levers in idle, the engfnes are likely
to be turning at minimum rotational speed. When the decision 1is made to
go around, it will take about 6 to 7 seconds before the engines will
accelerate to takeoff power. During at least part of this time, the
afrcraft will continue to decelerate while traveling down the runway at
a high speed. As thrust develops, the aircraft must be accelerated back
to liftoff speed. The Boeing Company's analysis of this situvation
showed that a go-around ifnitiated at 110 KIAS will require at least
1,912 feet of runway to achieve a liftoff with takeoff thrust. This
distance increases to 2,387 feet {f the pflot hesitates with the thrust
levers at the vertical position.

An inherent danger in the go-around maneuver is that the pilot
will rotate the aircraft to the takeoff artitude before sufficient
thrust has developed to counter deceleratlon. This procedure {is likely
to fncrease the distance regquired to 1ift off even more than that deter-
mined by the analysis.
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The Safety Board, thus, concludes that a successful go-around
could not have been executed when the captain attempted to do so.
Powever, the analysis of the aircraft's braking performance {rdicated
that, using maximum braking ari spoilers, the aircraft could have been
stopped in less distance than required for go-around. In fact, after
this landing, the captain should have been able to scop the aircraft on
the runwvey and certainly within the confines of the runway overrun,

Therefrre, to complete the analysis of this accident, there
are several areas which must be discussed. These are the factors and
circumstances leading to the long touchdown, the decisfon making process
of the captain before and after the landing, the factors which could
have influenced this decision making process, and the adequacy of the
margins of safety in the FAA's atrport and aircraft certification criteria.

In order to evaluate the factors and circumstances which led
to the long touchdown, the extent and comprehensiveness of the company's
operational guidelines nust be examined. Additionally, the extent to
which the approach conformed to the specific training and operating
fnstructions given to American Afrlines pilots must be reviewed.

Company guidelines were set forth in a 1971 wmemorandum fssued
to all pilots who were flying American's Caribbean routes. The memoran-
dum contained company policy concerning flap usage, aiming point, touch-
dow point, and go-arounds. It pointed out the possibilities of encoun-
tering downdrafts on the approach, and emphasized the necessity of being
in the "sloi", the importance of the 1,000-ft aiming point, and the
possible existence of a wind shear which could produce a float if the
aircraft is landed long beyond the 1,000-ft point. The memorandum also
pointed nut the nacessity of executing a go-around if the approach is
not in the slot, {f the landing will be “appreciably" beyond the 1,000-ft
point, or if a bounce occurs on initfal touchdown. The memorandum stated
that "the use of 40* of flap 1s the standard practice;'" however, there
was an option to use either 30° or 40°* flaps "with strong, gusty winds."
It recommended the use of 30° flap with a wind component of 20 kn or more.

A 1972 Operations Bulletin FM2 C-7, with one change, reiterated
the guidelines on flap usage contained in the 1971 wmemorandum. In
reatating the policy regarding the option tn use 30° or 40° flaps, the
winds were described as "with strong or gusty winds.” The word “or" {a
underlined in the bulletin. The contents of this bulletin are, according
to company management personnel, regulatory.

In 1975 the company issued another memorandum concerning flap
usage. It sets forth the FAR landing distunces for both the 30° and 40°
flap settinge. It notes that a 40° flap setting saves 250 ft of runway
and that this was ""the reason for requiring 40° of flaps when landing at
St. Thomas fn headwvinds of 20 knots or less."
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The testimony of company management personnel, the 30° flap
landing wveight chart for St. Thomas, and the contents of th: cited
memoranda leave no doubdt that the intent of the company wa3 to require
the use of 40° of flap for all landings st St. Thomas in headwinds below
20 kn. Unfortunately, the wording of bulletin FM2 C-7 does not fully
relay that intent. The insertion of the underlined word "or" between
the adjectives "strong'" and 'gusty" had the effect of extending the
option to use 20° flap for landing to the crew if the winds were gusty,
and added an area of ambiguity which, if considered out of context with
the othe' operatfonal guidelines provided by the counpany dbefore and
after the issuance of FM2 C-7, was misleading,

With regard to speed control, the company's Afrcraft Operations
Manual states that the use of reference gpeed to reference speed +10 kn
throughout the final appr~ach to touchdown will normally provide the
"most stable flight and desired airspeeds."” The manual does not contain
a requirement to bleed off the addition to reference speed before or
after crossing the runway threshold., The testimony at the hearing
further confirmed this lack of a requirewent., These speed control
fprocedures vary from those contained irn the company's 1971 memorandum
which discussed the wind and gust additives to reference aspeeds and then
states, "maintain bug speed until arresting the rate of descent, then
start reducing the thrust levers to idle just prior to touchdown.

Touchdown may occur as low as 5 knots below bug speed.”" The 1971 memo-
randum also advised that, "The airplane must be flown onto the ground.
Do not hold it offi"

The Safety Board believes that adherence to reference speed is
most significant to a successful precision touchdowm at St. Themas.
Although the Board believes that the language in 1971 wemorandun is more
specific than the procedures included in the afrcraft operations manual,
it concludes that the company provided 1its flightcrews with adequate
speed control guidance {n the manual to operate safely into Harry S
Iruman Afrport.

The captain safd that he knew that any southeast wind at St.
Thomas would be gusty and, therefore, he decided to use 30* of flaps.
He stated that the afrcraft at 30° flap is more controllable, 18 easier
to manage, and that, 'you have a greater margin for what is ahead." MHis
decision to deviste from company operational guidelines warrants further
examination. The reported wind valu:s did not include any gust velocities,
nor were there any pilot reports denoting gusty conditions. Once the
decision tc use the nonstandard flap setting was made, there was no
evidence that aay crewsember checked the company landing analysis chart
to see Lf landing was permiss’ble. Indeed, had this been done it is
possible that the flightcrew might have been reminded of the fact that a
20 kn headwind component was required by the company for a 30° flap
landing. However, the Board realizes that the aircraft's landing weight
was withiv the limits set forth in the "FAR Landing Field length - 30°
Flaps" chart contafned in the company's Afrport Analysis Manval.
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The decision to use 30* rather than 40° flaps exposed the
afrcraft to a performance penalty; required landing distance was in-
creased 250 feet. More {mportantly, the reduced drag assocfated with
the 30° flap confirguration made the aircraft wore vulnerable to the
effects of increased airspeed as the afrcraft would decelerate at a
lesser rate, and any wind shear or gusts encountered during the landing
maneuver would be more apt to produce a float.

In the actual approach, tha captafin stated, and FDR data
confirms, that he maintained a 10 kn margin above reference speed as the
aircraft passed over the threshold. Analysis of the FDR information
indicatcs that the alrcraft was slightly above the precisfion approach
profile as it passed over the threnhold; however, the crew's and witnesses’
observations placed the aircraft on or near to a normal approach path,
The Board believes that, when the captain attempted to flare the air-
craft and arrest its descent rate, the excess speed avove reference was
a factor in overflying his aiming point. The FDR-distance correlatfon
shows that the afirplane was slightly beyond the 1,000-foot marker when
the PDR airepeed trace shows two aberrations which were probably caused
by a gust of wind from the northeast, The airspeed increased about 5 kn
as a resulr of an increase in the hecadwind component and the crew stated
that the afccraft rolled to the right. When the captain corrected tne
lateral motion, the aircraft ended up slightly high. Thus, the Board
concludes that the encounter with the gust added to tne 1ift produced by
the rotation of the afircraft and causcd a prolonged float. The FDR data
indicates that the aircraft flnated about 4 seconds after the airspeed
etabilized. The performance analysis shows that the deceleratfion during
this period was normal for & 30° flap, idle thrust configuration.

A review of the major events influencing the approach and
landing i{s necessary to bring matters into perspective., The approach to
the threshold was flown within normal variations of speed and altitude
control and the aircraft was stabilized {n the landing configuration.
When the aircraft was over the threshold, the power levers were retarded
according to procedures to srrive at the touchdown point with an idle
power setting. FDR data and witness statesents indicate that the air-
craft's wheels were about 10 feet atove the runway at the 1,000-foot
touchdown point, Thus, touchdown appeared to be imminent and there was
no reacon for the captain to suspect that a go-around might be necessary,
In fact, since the captain testified that he was "programmed to land,"
his thought processes were prabably oriented toward the next phase of
the flight which was control of the afrcraft on the ground and the
neceseary control inputs such as the pewer reversing process, braking,
and steering of the aircraft. Thus, the captain's perceptions of the
approach and {mminent touchdown reinforced his expectation of another
normal landing.
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The next major even’. that occurred in this accident sequence
was the encounter with the turbulence which caused a lateral upset of
the a’vrcraft of aufficient magnitude to cause either the captain or the
first officer to utter an exclamation of surprise. Tha effect of the
turbulence was sul'stantiated by the FDR and the afrcraft'’s reaction to
it was observed by a qualified witness, The captain was now faced with
the predicaxent of :eing unable to land the aircraft dbefore taking the
necessary action to correct tiie lateral upset., The captain was also
confronted with a more critical situation. The atrcraft was still about
10 feet above the runway and well beyond the normal touchdown point.
Thus, he was feced with en {immediate decision to land the aircraft or to
initiate a go-around. \le probably had less than 5 seconds to evaluate
the situation and take a:tion as the aircraft was fast approaching the
point along the runway from which a go-around would have been a danger-
ous, {f not an impossiblie eaneuver but from where the aircraft still
could have ber~ landed and stopped successfully,

These decisions which faced the captain represent the third
mejor event fn this accident sequence. His decision to positively put
the afrcraft on the runway camne shortly after the first officer issued
his "sr{ll high, Art" wvarning. The pilet pushed over the nose of the
aircraft and forced it onts the runway., Although he knew he was past
the normal touchdowm point, the captain's testimony indicated that hia
avareness of the extent of his progress down the runway only became
evident after touchdown when he integrated the runwey and aivport envi-
ronen’. into his visual field. Tie pilor stated that his visual appraisal
of the runway environment and his oxperience and training caused him to
change his mind about his initial landing decision. The response to
this decision came about 3 secondr after touchdom,

The process of decisionmaking involves the perception of
sensory inputs, integration of these faputs with past experience,
choosing between alternatives, and reacting accordingly. From a be-
havioral stardpoint, the process of “deciding" involves the fnteraction
of the sensory variables (such as -fewing of the operating environment,
the sense of acceleration and deceleration, etc.,) with past experience
and with subjective confidence about the situatfon. On the basis of
this fnteraction, expectancies are formed, which form the besis for the
mctor reactfon in fmpleisenting the decisfon, In this instance, the
pilot's decision to inftiate a go~atound may well have been based on his
previous experience with takeoffs at St. Thoman and his training in
touch-and-go landings,

The captain had extensive operating experience (154 previous
landings) intc the St. Thomas airport. Normal takeoffs are made from a
staniing start and the afrcraft will normally rotute_about 3,500 feet
after the roll begins. In this case, the aircraft was about 500 feet
from the point at which {t was normally rotated fcr takeoff when the
captain decided to go around and his airspeed was at or within 3 or 4 kn
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of rotation speed for the go-arcund maneuver (Vyef -10 kns, or 110 kanr).
Thus, his exvertence would lead hiwm to belifeve that a go-around was a
viable coursc of action. However, the aircraft was in a diminishing

opeed regime and the engines were spooled-down which altered the
situation significantly.

The limtited training for touch-and-~go landings received by
most airline captains during their early transition training is conducted
under ideal conditions. Afrspeed is maintained to the maximum extent
possible as are engine RPMa. Thus, engine acceleration time and ground
roll are reduced considerably, Furthirmore, these maneuvers are conducted
on runways of sufficient length so that miximum aircraft performance is
not a consideration. Moreover, most pilots are taught that bad approaches
or landings which may rcsult in acc'denis can be avoided by the execution
of a go-around. However, it wss demunstrated in this case, and the
Safety Board believes it may be prevalent throughout the industry, that
air carrier pilots have little knowledge of the distance required to
execute a go-around under varying conditions of temperature, elevation,
velocity, gross weights, and engine spool-down.

An analysis of the Boeing 727-100 performance data showed that
the aircraft's ground roll from initial throttle action to liftoff during
the touch-and-go maneuver, requires more than 1,900 feet of runway, while
another 800 feet will be traversed before the afrcraft reaches an obstruc-
tion clearance height of 35 feet above the ground. This situation was
aggravated by American Airlines’ standard procedure for Y'go-around from
the runvay" which called for a two-step advance of the powver levers to
allow the engines to stabilize at a thrust level of 1.4 EPR. Tests have
shown that this procedure may lengthen the takeoff roll by as much as
500 feet. These figures compare with a stopping distance of about 1,700
feet using maximum braking and other available braking devices.

The captain stated that he believed that the afrcraft could be
stepped within about 2,000 feet; this estimate was within 270 to 470
fest nf the manufacturer's computations of the stopping distances that
vould have been required at St, Thomas. He testiffed that he did not
become aware that he would not be able to stop the sfrcraft until after
touchdown. Calculations indicate, however, that although the remaining
runvay length was, indeed, marzinal, the aircraft could have been stopped.
Had the captain lcoked at the distance remsining markers on the left slde
of the runway, he may have realdzed that sufficient runway remained to
effectively stop the aircraft. Undoubtedly, the proximity of the
buildings near the airport perimeter and the hills beyond the departure
end of the runway created the appearance that the remaining distance was
inadequate. Thus, the caplain's ability to make the correct decision
was impaired by his lack of knowledge of the aircraft's performance
capability.
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The fourth and final event in this sequence occurred when the
captain vealfzed that the rate of aircraft and engine acceleratioa would
not allow the aircraft to become ajrborne safely in the remaining runway
length available to him, While the captain testified that he closed the
throttles because he did not notice the engine response which he would
have expected on the EPR gauges, he had allowed only about 5 seconds for
engine acceleration, Although 5 seconds was insufficient for full
engine response, it allowed the aircraft to travel an additional 1,000
feet. Certainly, the proximity of the runvay's end was an additional
factor i{n the captain's decision to abort, He, therefore, closed the
throttles and applied full wheel brakes. Evidence of tire marks, iundi-
cative of braking, were visible about 700 feet from the runway's ena and
1,200 feet from the end of the overrun area., However, for s time--and
at least until the aifrcrait left the overrun suriace-~-the captain did
nothing further to bring the aircraft to a quicker s.op. He did not
lower the nose wheel to the ground, extend the spoilers, or use reverse
thrust. As a result, the afrcraft did not decelerate at its full capability.
The failure to lower the nose wheel probably had a significant effect on
the aircraft's rate of deceleration, since the 1ift which was being
developed affected directly the stopping force which was transaitted
between the runway surface and the aircraft tires. Although reverse
thrust apparently was selected, it was not applied until just before
final impact.

The captain stated that he did not know why he did not use all
available deceleratfon means. It has been found that, when danger
appears imminent, man may undergo certain behavioral changes 6/ intended
to extract him rapidly and {mpulsively from such a sfituation without
having to go through the slower reasoning process. The cited literature
fndicates that this so-called emergency mechanism may be detrimental in
situations whera deliberate responses are necessary because it cancels
the reasoning functfon. Thus, when a well-learned response (such as a
go-around), which training and experience has taught the pilot to believe
is effective, to the contrary makes the situation more dangerous, the
emergency mechanism may set in within ceconds. When the emergency
mechanism {8 triggered, the sense of danger will increase and decisions
requiring deliberate reasoning are less likely te be made.

In this case, the emergency mechanism was triggered when the
captain realized that a go-around was impossible and that an accident
was fnevitable. The captain probably reacted fmpulsively and instinc-
tively to the dangerous situation by applying full wheel brakes but he
did not remember the more deliberate means of lowering the aircraft
nose, deploying the spoilers, and applyfing maximum reverse engine thrust
to atteampt to stop the atircraft., Had the pilot used these deceleration
means when he commenced braking at the 700 feet remaining mark, the
aircraft might have been brought to a stop within the confines of the
afrport perimeter. At the very least, a much lower velocity impact
would have occurred.

6/ Davis, "Human Errors and Transport Accidents,' Ergonomics, 2.24
(1958) Department of Medicine, University of Camdbridge.
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The Board believes that intensive training is the most effective
means to combat the effects of this emergency mechsnism. Had the captain
been exposed during training to critical go-around situations and to the
maximn performance stopping capabilities of the afrcraft by means of
flight sfmulation and lectures, he may have reacted appropriately in
this situation.

In summary, it {s evident that the captain could have extracted
himself twice from a dangerous situation and could have avoided this
accident. His first opportunity was during the turbulence encounter
just after pacsing the 1,000-foot tnuchdown area; he should have followed
company procedures and should have initiated a go-around as scon as he
regained control of his aircraft,

His second opportunity to avoid the accident came when he
decided to land the aircraft; he should have applied maximum performance
stopping procedures to bring the aircraft to a stop within the remaining
runway length. Furthermore, when an accident was inevitable, the captain
kad an opportunity to lessen the damage to the aircraft and to diminish
the impact velocity; at this time, he should have applied maximum per-
focmance stopping procedures.

Thus, while the Safety Board beliaves that the causal area of
this accident involves the captain'’s actions before and after the touch-
down, his lack of substantive information about the aircraft's stop or
go~around performance capabiiities seriously affected his ability to
sake a proper decisio in this situation, The Board is aware that
American Adrlines' training procedures have been revised to include
these performance factors. An Operations Bulletin (FM2 C-13) was issued
on August 16, 1976, and placed in the Plight Manual. The bulletin
states that any decision to go-around st St, Thomas should be made and
iniciated no later than the 1,000-foot touchdown markers. This bulletin
centinues with the following company policy:

"Go-around shall not be attempted after the aircraft

has touched down on the runway, and the landing should

be continued to a stop -- recognizing the full stopping
capabilities of the 727 with spoilers, main and nose gear
brakes."

Thus, Amerfcan Airlines recognizes that {n their operations at
St. Thomas, pilot knowledge of the go-around and stopping capabilities
of the Boeing 727 are vital to a safe operation. The Board is concerned,
however, that there may be other airports exhihiting gimflar operational
and environmental conditions which are sc:ved by tuirbine-powered aircraft
and by other air carriers. Therefore, to prevent a similar accident,
these areas of concern have been addressed in a recommendation letter to
the Federal Aviation Adminfistration.




2.3 Adrport Certiffcation

Finally, the Safety Board considered the adequacy of FAA
aircraft and afrport certiiication criteria for the Harry S Truman
Airport,

The requirements of 14 CFR 139 are confined exclusively to the
airport proper. It does not impose any requirements on the afrport
manager outside of the airport property except to light and mark objects
fident{fied as obstructions in 14 CFR 77, and which are within the airport
operators authority. fThe on-afrport requirements include crash/fire/rescue
capabilities, emergency planning, pavement, safoty areas, lighting and
marking of pavement, hazardous materials, wind and traffic indicators,
ground vehicles, self-inspection programs, public protection, security
and others. Based on a review of the three certiffcation inspections
and on physical inspections of the afrport, the Safety Board determined
that the afrport met all requirements of 14 CFR 139,

At the Safety Board's public hearing witnesscs from the FAA's
Flight Standards Service stated that the B-727 operatioas into the Harry
S Truman Afrport were approved snd are within the criteria of 14 CFR 121.
There is no question that the aivcraft can take off and land on tunway 9
vithin the safety margins prescribed by the FAA. For instance, the air-
craft, at its maxinum operating wefght for St. Thomas, can lose a critical
engine on take off and st{ll clear the terrain beyond the departure end
safely. The company has demonstrated that the afrcraft can stop, without
the ugse of reverse thrust, within 60 parcent of the length of the runway
after crossing the threshold 50 feet tigh at reference speed as required
by 14 CFR 121.195. These criteria as applied at St, Thomas ave the same
as those required at any other afrport. They are predicated, however,
upon the pilot's use of prescribed and approved techniques--the afrcraft
must be flown at the proper speed and the pilot must respond to required
actfons fn a prescribed and a predictable wmanner.

Although 14 CFR 121 does not specifically requfre that an
aircraft certified for landing be capable of clearing terrain on a go-
around maneuver, the FAA witnesses stated that this factor is considered.
Since the landing climb gradient exceeds the climb gradient attained
with one engine {noperative on takeoff, the go-around maneuver, if
exc~1ted over the runway threshold, is inherently safe insofar as departure
terrain clearance is concerned.

The Safety Board belfeves that the existing regulatfons for
the certification of a given afr carrier operation are adequate. The
regulatfons do not specifically consider factors particular to the
afrport, At the Harry S Truman Afrport for example, there are known to
be unique wind conditions which can cause an adverse deviation in an
afrcraft's performance. There are also visual factors related to runway
dimensions and surrounding terrain. However, the regulations do include
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a provision whereby any carrier, pilot group or individual pllot can
halt operation into any airport and report to the proper authority any
known specific hazard condition, The FAA witnesses testified that they
were unaware of any such reports before this accident.

Furthermore, in evaluating the adequacy of the afrport for jet
aircraft operations, one must review the accidents which have occurred.
Since the beginning of commercial jet operations at Harry § Truman
Alrport in 1965, there had been two accidents, before this accident,
involving air carrfer jet afrcraft, one of which included fatalities.
These accidents involved a DC-9 in 1969 and a B-727 in 1970, The prodb-
able cause of the first accident was determined to be a loss of effective
braking action caused by dynamic hydroplaning. There were several
improvements to the asir~ort following that accident, including the
grooving of the runway. These improvements were designed to help pre-
vent hydroplaning accidents,

The probable cause of the second accident, in which two persons
died, was determined to be the captain'’s use of 1improper techniques in
recovering frot a high bounce after a poorly executed approach and
touchdown. The airport handles wore than 7,000 jet afrcraft operations
annually. Based on this avidence the safety Board concludes that the
airport, although less than ideal, is safe with regard to B-727-100
operations, provided that these operations are conducted within  escribed
procedures.

2.4 Crash/Fire/Rescue

A key factor in evaluating crash/fire/rescue response to an
accident 18 how quickly was such a response required in order to save
lives. Testimony by wituesses and surviving passengers indicate that
the fires began when the right wing struck the embankment at the end of
the runway. Even as the afrcraft slid to a halt, the smoke had becone
dense in and around the fuselage. The flight attendant on the galley
jumpseat stated that she saw the first-class cabin being torn apart in
the impact sequence. Tie flight attendant in the rear of the afrcraft
fndicated that when the aircraft came to a halt, the tail section in
which she was sitting had broken off. Both flight attendants stated
that as soon as the fmpac' sequence stopped, and before they could lecave
their seats, they saw fire within 4 feet away. They stated that the
flames were moving rapidiy toward them, In addition, they saw dense
black smoke fmmediately, which made breathing difficult. One flight
attendant stated the fire was consuming the oxysen so rapidly she began
to '"quieckly sufforare."

Two survivors stated thut snoke fn the cabin was ifmmediate and
affected the'r abilfity to breathe almost before they cculd get out of
their seats. One woman reported that she felt faint from the smoke as
she moved u» the alsle to an exit.
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The Virgin Islands Port Authority (VIPA) firemen responded to
the crash site within 2 to 2-1/2 minuces of the first impact. The
Insular Fire Department (IFD) had a vehicle on site within 5 nminutes,
The firemen reported that by the time they arrived they dii not believe
anyone could be alive in the wreckage becuuse of the extent and inten-
sity of the fire and smoke. The Saf .ty Board believes that in order for
rescue efforts to have been effective, the initial response would have
had to occur in less than 1 minute. Since the fuselage broke into at
least three sections on {mpict and since the fires bLegan before the
alrcraft stopped, the Safety Board believes that the fire spread very
rapidly throughout the wreckage. The volume of saoke and heat which was
reported to have spread immediately further reduced the chance that
survivora could live for mora than 1 minute in the wreckage. The pres-
ence of a black substance in the mouths and throats of surviving pacsengers
indicates that smoke {nhalation was a problum even to those vho did
escape. Finally, intervicws of persons who lived near the crash site
and responded within seconds after the accident, indicated that the
smoke and heat around the atrcraft reached a high intensity in such a
short time that survivor assistance was very difficult,

The Safety Board is concerned with the lack of :quipment
onboard the fire venicles for close~-in firefighting., If the afrpachs,
which are necessary eqiipment for use in conjunction with the proximity
suits and wvhich were avajiladble at the firehouse, had been on each vehicle,
the firemen could possibly have used handlines to proceed nearer the
fire for more effective firefighting,

The Safety Board zoncludes that the airport emergency plan and
supporting autual aid agreement was sufficiently detailed to provide
procedures vhich governed the rescue efforts at this emergency. This
conclusfon is based on the manner in which the plan actually functioned
in this accident. Furthermore, the VIPA and Lhe Department of Public
Safety stated in the public hearing that improvements are being made
which will strengthen the existing procedures.

3. CONCLUSIONS

Findings

1. The alrcraft was certificated and maintained according
to aporoved procedures.

2. All crewnembers were certificated and qualified for
the flight,

The airport was properly certificated under 14 CFR 139
and was without exemptions,
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Harry S Truman Afrport is capable of B727-100 operations under
requirezents of 14 CFR 121,

The certification of B727-100 afrcraft iatn the airport
was acconplislhied properly.

The additional restrictions {mposed by the company augmented
the required FAA safety margins.

The captain did not folluw the company procedures in
landing at St, Thomas. The company's intent was to
require a 40° flap landing configuration for all landings
at St, Thomas whenever the headwind component did not

»xceed 20 kn and no gusty wind condftions were present.

The use of 30° flap instead of 40° flap Increased the
landing roll, provided lower drag, lessened the decelerative
capability of the aircraft, and made the aircraft more
susceptible 0 atmospheric or aerodynamic factors which
could produce a float.

The float probably resulted from either an updraft encounter,
or, from an increase in 1ift resulting from the rotation

of the aircraft, or an increase in airspecd as a result

of a rapid change of headwind; or a combination of any

twvo or all of these factors.

A successful go-around was possible immedfately upon the
ouset of the float, after the wing dropped, and most
probably after the wings were leveled. This capablility
became more and more marginal as the float and engine
spool-dowin continued.

The atircraft touched down about 2,500 to 3,000 ft beyond
the runway threshold. Based on these distances, it could
have been stopped within the confines of the remaining
runway, but a safe go-around could not be made.

Although the captafin realized the remaining runway was
ceritical with regard to stopping the aircraft, he did not
know that the remaining runway was even more critical
with regard to the execution of a go-around.

With adequate training as to the aircraft's performance
capabilicy and with trainfng environment exposure to

similar situatioas, the captain m2y have reacted f{mmediately
to stop the aircraft instead of attempting a go-around.
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The first at-,,rt rescue vehicle began to apply extinguishing
agent on the afrcraft from the west side within 2 to
2-1/2 ninutes after the accident.

15. Wind reporting at St. Thomas 1s often inaccurate because
of the topography surrounding the afrport.

3.2 Probable Cause

The National Transportation Safety Board determines that the
probable cause of this accidant was the captain’s actions and his judgment
in {nitiating a go-around maneuver with insufffcient runvay remaining,
after a long touchdown. The long touchdown is attributed to a deviation
from prescribed landing techniquas and an encounter with an adverse wind
condition, common at the afrport,

The nonavailability of information about the aircraft's
go-around performance capabilities may have been a factor in the captain's
abortive attempt to go-around after a long landing.

4. SAFETY RECOMMENDATIONS

As a result of this accident, on December 9, 1976, the National
Transportation Safety Board recommended that the Federal Aviation
Administration:

YInsure ihat procedures in the operations manuals of airports
certificated under 14 CFR 139 are current and applicable to
the airport. (Class II, Priority Followup.) (A-76-138)

"Institute, through the regional offices of the Office of
Alrport Programs, a program to emphasize to airport
management the {mportance of a continual, critical review
and update of airport operations manuals. (Class I1I, Longer
Term Followup.) (A-76-139)

"Require that the Virgin Islands Port Authority revise its
operating procedures at Harry S Truman Adrport to fnsure
that:

(a) All necessary CFR equipment, especially air packs
and proximity suits, {s brought to an accident site
on the responding CFR vehicles;

the direct emergency line is reinstalled to provide
immediate communications between the airport and
Insular Fire Department;
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the Insular Fire Department be included on the
virgin Islands Poxt Authority radio frequency
for accident notfification and controcl purposes;
and

procedures for proper continuity of afirport
command during emergencies be included in the
Harry S Truman Airport operations manual.
(Class 11, Priority Pollowup.) (A-76-140)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ WEBSTER B. TODD, JR.

Chairman

/8/ KAY BAILEY

Vice Chairman

Ja] FRANCIS H., McADAMS

Meaber

/e/ PRILIP A, HOGUE

Member

/s/ WILLIAX R. HALEY

Menber

December 12, 1976
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5. APPENDICES

APPENDIX A

INVESTIGATION AND HEARING

1. Investigation

The Safety Board was notified of the accident about 1520 on
April 27, 1976. The investigation team went fmmediatcly to the scene.
Working groups were established for operatfors, air traffic control,
witnesses, human factors, structures, maintenance records, powerplants,
systems, alrport, flight data recorder, and cockpit voice recorder.

Participants in the on-scene investigation iancluded representa-
tives of the Federal Aviation Administration, the Boeing Company, American
Alrlines, Inc., the Allied Pilots Association, the Virgin Islands Port
Authority, the Professional Afr Traffic Controllers Organization, the
Transport Workers Union, the Flight Engineer's International Association,
and the Pratt & Whitney Afrcraft Division of United Tcchnologies Corporation.

2, Public Hearing

A 3-day public hearing at St. Thomas began on July 13, 1976,
Parties represented at the hearing were: The Federal Aviation Administration,
American Airlines, Inc,, the Allied Pilote Associatfon, the Virgin
Islands Port Authority, the National Weather Service, the Flight Engineer’'s
International Association, the Transport Workers Unfon, and the Boeing
Company,
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APPENDIX B

PERSONNEL INFORMATION

Captain Arthur J. Bujnowski

Captain Authur J. Bujnowski, 54, was hired by American Afrlines,
August 14, 1941, He entered the U.S. Navy in April 1944, and returned
to the company October 1949. The captain holds Airline Transport Pilot
Certificate No, 718760 with type ratings in Convair 240, Douglas DC-6
and -7, Lockheed Electra, and Boeing 727 alrcraft, He has a Firat Class
Medical Certificate dated March 18, 1976, with no waivers.

Captain Bujnowski passed proficiency checks on December 28,
1975, and June 23, 1975. His last line check was completed December 1,
1975. His last recurrent and emergency ground training was received
December 27, 1975. The captain upgraded to the Boeing 727 June 8, 1965.
He he#d accumulated 22,225 total flight-hours, about 10,000 hours of
vhich were in Boeing 727 aircraft. His flying time during the last 90
days, 30 days, and 24 hours were 197 hours, 75 hours, and 3 hours 10
minutes respectively. He had been off duty 24 hours before reporting
for this flight, At the time of the accident, he had been on duty about
4 hours 25 minutes of which 3 hours 10 min: 3 were flyiug time,

Before the accident, Captain Bujnowski had made 154 landings
a: St. Thomas. Of these landings, 27 were made in the 90 days before
the accident ard 10 were made in the 30 days before the accident.

Firast Officer Bdward R, Offchiss

First Officer Edward R, Offchiss, 36, was hired by American
Adrlines on May 30, 1966. He held Commercial Pilots License No. 1450329,
and a First Class Medical Certificate dated November 19, 1975, with a
wvaiver for color visfon. His last 2 proficfency checks were taken on
February 7, 1976, and February 18, 1975, His last recurrent ground and
emergency training was received February 6, 1976,

Pirst Offfcer Offchiss was upgraded to the B-727 on June 7,
1969. He had accumulated about 8,000 totel flight-hours, of which
about 2,500 hours were in the Boeing 727 aircraft. His flying cine
during the last 90 days, 30 days, and 24 hours, was 112 jsure, 67 hours,
and 3 hours 10 minutes, respectively. He had been off duty 96 hours
before reporting for this flight. At the time of the accident, he had
been on duty about 4 hours 25 minutes, of which 3 hours 10 minutes were
flying time,

First Officer Offchiss had made 38 previous landings at St.
Thomas. Of these landings, 6 had been made i{n the 30 days before the
accident.
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Flight Engineer Donald C. Mestler

Flight Engineer Donald C. Mestler, 45, wvas hired by American
Afrlines on June 7, 1951. He held Flight Enginear Certificate No.
1437320, and a Second Class Medical Certificate dated March 22, 1976,
vith no vaivers, His last 2 proficiency checks were received Noveamber 25,
1975, and October 10, 1974, His last line check vas received May 6,
1974; he received recurrent ground and emergency training Novezber 18,
1975.

Flight Engineer Mestler was upgraded to the Boelng 727, March 11,
1965, He had adbout 9,500 flight~hours, of which about 8,000 hours were
in the Poefing 727. His flying time during the last 90 Jays, 30 days,
and 24 hours was 165 hours, 75 hours, and 3 hours 10 ninutes respectively.
He had been off duty for 24 hours before reporting for this flight. At
the time of the accident, he had been on duty about 4 hours 25 minutes,
of which 3 hours 10 minutes were flying time.

Flight Engineer Mestlsi had 125 landings at St, Thomas. Of
these landings, 22 were in the 90 days before the accident and 10 were
in the 30 days hefore the accident,

Flight Attendants

The four flight attendants were current and qualified to
perform their prescribed duties.
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APPENDIX C

AIRCRAFT INFORMATION

Boeing 727-95, serial No, 19837, N1963 was delivered to American
Airlines, Inc., on December 20, 1967, It was certificated and maintained
according to procedures approved by the FAA, At the time of the accident,
the aircraft had accumulated 21,926 flight-hcurs; 148 hours had been
flown since the last major phase check.

Engines: Three Pratt & Whitney JT8D-1A

Hours Since
Serial No, Dete of Installation “otal Time Last Overhaul

No. 1 = 649268 12/19/75 26,043 1,054
No, 2 649416 9/5/175 23,3723 1,835
No. 3 649222 1/25/76 24,498 760

At the time of the landing at S:. Thomas on April 27, 1976,
the aircraft was within the c.g. limits established for the afrcraft and
the landing weight was about 125,000 lbs.
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APPENDIX G
&
” AIRPORT ANALYSIS Iw HAPS Ceribbea -
Page )
AA 5omG 727-100  tanoims weGHTs o
SUBT | e»
EFFECT 25RO |MINI- 1LB/XT | ARPT
LNDG ¥IND M | ADD | CRIT | ABOYE | CRIT
RUMVAY | RNAY|LENGTA! WEIGHT |MEAD- | LB/KT | TAIL | CRIT | TeMP
STATION CODE no, |com| FT. 185, |[VIND | HDWND {WIND |TIWND | F
e e e — T e P S e
ST. THOHMAS STT 9 ver | 4650 | 1227004 20 780 | N/A ] N/A | 120
ElLEV., 11° 9 my| &650 | 135000 20 o| NA] ®A [ N2
27 NAL N/A N/A N/A | N/A | NIA ] N/A
W INCREASS TilIS VEICHT BY AMWINT SHUN FOR EACH KNOT CF
MEADWIND IN EYCESS OF 20 KTS. DO NOT EXCLED 135000 LBS.
AFTER APPLYING ALL CCRRECTIONS,
B SUST | e#
EFFECT 2IRO  |MINI- Ly/x7 | ARPT
LG VXD M4 | ADD |CRIT | ADOVE | CRIT
RUNJAY |RiC#r|LENGIH| WEIGHT |MEAD- | L8/KT | TAIL [ CRIT | T72
| SVATION CODE o, Jcol FT. L85, |wInD |idvéaT {WIND [TLWND | K
—_— = - w_‘u".—_.-m - '-——4--'-1
ST, THORWAS ST o Jwer| seso 120002 | o | s25 | o [2000 20
ELEV. 11 9 prY | 4650 { 1360007 0 0 0 |2800 24 120
27 XAl ®A NA NA RA KA | NA NA
]
A DO NOT ENCRED 139900 LBS AFTER ALL CORRECTIONS APPLIFD.
LANDING NOT AUTRCRIZSD Wi YOSF WLl BRAKES, ANTI-SNID
OR THRYST REVERSERS INOPERATIVE.
1) LANDING AUTHORIZFD WM UP Y0 & KTS TAMWIND CO4PONINT
AFIER APPROPRIATE WIICHT ADJUSTMINT.
2} LANDING AUTESAIZZD WITH UD TO 6 V18 TANNWIND CQ4PONERT
AFTTER APFROPATATE wWIICGh1 ADJUSIM:NT,

NOTES:

Pm"é-e—ding page blank

t* Subtract 475 1lbs for each depree ¥ above Crit.

S e T ———————————
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APPENDIX H
AMERICAN AIRLINES, INC,

Plight Office
New York

May 21, 1971

B-727 International Pilots - Caribbean
Manager, Flight ~ New York

St. Thomas and St. Croix Flights

Harry S. Truman Adrport (MIST/S1T) at Charlotte Amalie, St. Thomas Island,
U.S. Virgin Islands, is located at 18° 20.3' N., 64° 58.1"' W, sixty-two
NM East of San Juan International Afrport,

The total length of runway 09-27, and overrun is 5150 feet. The full
width runvay i{s 200 feet wide and 4650 feet long, with a 100 feet wide,
500 feet long overrun on the east end. This overrun is only half the
runway width and extends on the north side.

The approach plate for St. Thomas fndicates that runway 03-27 is grooved,
Actually, the first 1000 feet of runway 09 i{s not grooved but the remainder
is grooved in the center 140 feet, altough the runway 1s 200 feet wide.

The runway is located on the Southwest side of the island, in a pocket of
hills, This locution gives St. Thomas fts own peculiar wind conditions.
With other nearby airports veporting winds from the East or North of East,
St. Thomas can have winds from the Southeast. The normally gentle trade~
winds increase in velocity and change direction, locally, as the winds
curl around and over the island's hills.

A mini-mountain wave exists on the approach to and over the afrport when
the winds exceed 15 knots from a Northeasterly direction. Turbulence
increases as the winds increase above the 15 knot level. The cause for
the mountdin wave fs a WNW-ESE oriented ridge that rises to 1709 feet
approximately two miles Northeast from the runway. Turbulence from rotors
1s present below 1000 feet and a downdraft exists between apprrximately
1000 feet and the hilltop elevatfon over the afrport and to the East when
wind dicection and speed are at or above values that establish a wave.
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APPENDIX G

AIRPORT ANALYSIS I w’ H’APS] / Carlbdbesn

Page )

BOEING 727-100  LAHDING WEIGHTS Ave 1503

SUB? [ e»
EYTECT MINI- LB/xt | ARPT
LNDG MM | ADD | crRIT | ADOVE | CRIZ
HEAD- | LB/KXT | TAIL | CRIT 3;:4.?

STATICR (me g4 CORD| FT. WIND | KL4ND i WIND | TLWND

| = = = ——— e 2
N/A N/A 120

ST, THOMAS
Eev, 11° Y xa |l wAa{ neo
N/A | NIA

LANDING NOT AVIHOITZID WITH NOSE WIFEL BRAKES, ANTI-SKID
CR THRUST REVIRSIRS ILOPURATIVE,

W INCREASE TillS VI ICKT BY AMWINT SHNN FOR EACH KNOT OF
HEATWIND IN EXCESS OF 20 £TS. DO NOT EXCLED 135000 185,
AFTER APPLVING ALL CCRRECTIONS,

[0 FLaPs)

EFFECT| 22RO 13/x7 | APy
e | v ADD ABOVE | CRIT
Rief {LENGTIH]| VEIGKT L8/ KT Cr17 | g
STATION m. Jcoml T, 18S, KL% ND v | OF

suar ae

- b v S —— = e PRy
——— ety e e ot o e e

ST, THOMAS 9 |uer| sss0 | 1270002 825 | o |00 13120
ELEV. 11° 9 pRY | 4650 | 13e0cof 0 0 |is0n 22 120
27 NA] ©A NA NA NA KA | NA NA

i .
A DO NOT ENCFRED 135700 L3S AFYER ALL CORRTCTIONS APFLIFD.

PANDING NOT AUTFORLZSD 00w YO5€ Wilet BRANES, ANTI-SKID
OR  THRUST REVERSURS INOFLRANTIVE.

P RS,

1) LANDING AUTHORIZED WI'\Y UP TO & KIS TALIWIND COMPONINT
AFTER APPROPRINTE WIIOHT ADJUSTMiNT,

2) LANDEEG AVI¢ZRIZPD WITH UP TO € VTS TAILWIND COAEONENT
AFTER APFPROPIATE WIIGHT ADJUSININT,

o a

¢+ Subtract 475 Ib» for each depree ¥ adbove Crit, Trap.
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APPENDIX H
AMERICAN AIRLINES, INC,

Flight Office
New York

May 21, 1971

B-727 International Pilots -~ Caribbean
Maniger, FPlight - New York

SUBJECT: St., Thomas and St. Croix Flights

Harry S. Truman Adrport (MIST/STT) at Charlotte Amslie, St. Thomas Island,
U.S. Virgin Islande, i1s located at 18° 20.3' N., 64° 58.1' W, sfxty-two
NM East of San Juan International Afrport.

The total length of runway 09-27, and overrun is 5150 feet. The full
width runway is 200 feet wide and 4650 feet long, with a 100 feet wide,
500 feet long overrun on the east end. This overrun is only half the
runvay width and extends on the north side.

The approach plate for St. Thomas indicates that runway 09-27 {s grooved.
Actually, the first 1000 feet of runway 09 is not grooved but the remainder
1s grooved in the center 140 feet, although the runway ts 200 feet wide,

The runway is located on the Southwest side of the island, in a pocket of
hills, This location gives St. Thomas its own peculiar wind conditions.
With other nearby airports reporting winds from the East or North of East,
St. Thumas can have winds from the Southeast. The normally gentle trade-
winds increase in velocity and change direction, locally, as the winds
curl around and over the i{sland's htlls,

A mini-mountain wave exists on the approach to and over the airport when
the winds exceed 15 knots from a Northecasterly direction. Turbulence
increases as the winds increase above the 15 knot level. The cause for
the mountain wave is a WNW-ESE oriented ridge that rises to 1709 feet
approximately two miles Northeast from the runway. Turbulence from rotors
1s present below 1000 feet and a downdraft exists between approximately
1000 feet and the hilltop elevation over the airport and to the East when
wind direction and speed are at or above values that establish a wave.
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An exception has been made to Flight Manual Part One (FM2 C-1, March 14,
1971), "in that DAY VFR approaches are authorfzed at STT provided.......
THE STT WEATHER CLOUD BASE IS REPORTED AT 3000 FEET OR MORE AND THE
VISIBILITY IS 3 HILES OR MORE AND THE FLIGHT HAS RECEIVED APPRUVAL TO
MAKE A VFR APPROACH. When approaching STI, from DUTCH or CULEBRA, and
having received authorization for a VFR approach -- the course shall be
altered so as to pass over Savana Island, thence turning left for a
straight-in approsch to runway 3. This exception to Part One is not to
be construed as endorsing unwise or imprudent operating practices.”

All St. Thomas take-offs and landings will be made by the Captain.

For landing at St. Thomas, the use of 40 degrees flaps 1s the standard
practfce. With strong, gusty winds, use of 40 degrees, or 30 degrees
flaps for landing, is at the Captain's option. With a wind component
of 20 knots or more, landing with 30 degrees flaps is recommended.

When the afrport analysis permits a tailwind landing, use of 40 degrees
flaps is required. Refer to the airport anelysis for flap usage and
authorized wind components.

It 18 required that pilots make 40 degree flap landings at other afir-
ports, prior to a St. Thomas entry, to become more familiar v-‘th the
different characteristics of the aircraft between 30 degrees and 40
degrees flap' landing.

Jet landings are permitted only to thc East on runway 09. Landings
are PROHIBITED on runway 27,

The St. Thomas VASI system consists of two single box displeys on either
side of runway 09 and are located at 550 feet and 1050 feet from the
approach end.

Approaching the afrport, on the VASI, be alert to the possibility of a
"sinker" at approximately 500 feet and another at approximately 100
feet on the glide slope.,

The VASI slope (2.5 degrees) intersects runway 09 at 800 feet from the
approach end.

Your aiming point should be 1000 feet down the runwvay and an immediate
decision to go-around must be made if the touchdown will be appreciably
beyond this point. If a bounce occurs on the initial touchdown, a go-
around should be initisted. There is KOT enough room for a go-around
following a second touchdown.

If the airplane is landed long (beyond the 1000 feet point), the airplane
will tend to float, as the winds pass through the “venturi effect" of

the hill where the control tuower is located, and the hill to the North

of the runway.
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The target touchdown aim point is 1000 feet, + zero, for all approaches.
The ever present "sinker" could cause an early vouchdown from a low
approach, There is no apron to the runway, the end of the runway is the
water.

The afrcraft must be landed on target, on airspeed. If you are not in
the "slot", execute a go-around.

During the Caribbean Afrport Qualification FPilm for St. Thomas, the VOR
missed approach procedure is narrated immediately after a visual approach
is made to runway 09. This procedure fs for the VOR and should not be
confused with the normal go-around procedure if the landing is rejected.
Refer to your approach plate and Operating Manual for further clarification.

Using the recommended procedure of adding to Reference speed, one-half
the steady wind component, and all the gust factor, up to a maxipum of
20 knots, the Vypof at St, Thomas will be 116-120 knotas. (Refer to B-727
Operating Manual, Section 3A, Page 13.)

With a target IAS on the approach of 120-125 knots, the aircraft is
pasaing up cunway at the rate of 200 feet per second. The airplare
must be flown onto the ground. Do nut hold it off!

Maintain Bug speed until arresting the rate of descent, then start
reducing the thrust levers to idle just prior to touchdown. Touchdown
may occur as low as 5 knots below Bug speed.

The following modified technique for reversing should be vsed. It
will effectively shorten landing distances and the amount of braking
required (AAL Bulletin 132-71).

After the main gear is firmly on the grcund, the apeed brakes should

be raised as the nose wheel 18 being lowered to the runway. Also, prior
to nose wheel contact, reverse levers should be brought to the reverse
IDLE position. After positive nose wheel contact (to assure nose wheel
steering), reverse power should be Increased immediately as required.
Under no circumstances should power be applied above IDLE, untfil the nose
gear is firmly on the ground.

NOTE: Both reverse thrust anc spced brakes pitch the airplane up.

It is fmportant, therefore, that the nose i3 started down prior to
speed brake application. This also {uasures that the afrplane is

not pulled off the ground inadvertently prior to speed brake extension.

Reverse thrust has its greatest effect at higher speeds so that full
reverse should be used as soon as possible after touchdown.

Brakes should be applied almost simultanevusly w{th speed brakes and
reverse thrust application.
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Take-offs are permitted in either direction, on runvay 09 or runwsy 27,

When take-offs are made on runway 27, DO NOT apply maximum take-off

pover while on any portion of the 500 feet overrun. The take-off roll
may commence on the overrun, but maximum power is not to be applied

until reaching the actual beginning of runway 2°. This {3 very important
to avoid blast prodblems to bulldings across the road froa the East end

of the airport.

When take-offs are made on runway 09, we will use the Red Hook Standerd
Instrument Departure. For nolse adbatement, climdb as rapidly as possible

to 2500 feet. Upon passing the end of runway 09, a 15 degree banked

right turn to a heading of 120 degrees is required for obstacle clearance.
(The Pirst Officer will call out passing the end of the full length runway.)

The Red Hook SID and the STT 120 radial is the noise abatement cliamb-out
route, but for your informatfon, for noise abatement, pilots are to remain
on the 120 heading until Southeast of Water Island. No aircraft may

pass directly over the City of Charlotte Amalie, or Water Island telow
2500 feet, unless otherwise Girected by ATC. American Afrlines will avoid
flying directly over the City of Charlotte Amalie or Water Island.

Fuel 18 available {f needed, but we do not normally fuel at St. Thomas..
The fuel that 18 available from PAA is ohtained by defueling inbound PAA
alrcraft. When indbound to St. Thomas consider your fuel requirements.

Too much fuel on board could reduce your departure pay load and, of course,
you kn-w the pitfalls of insufficient fuel, one runway airports, strong
winds, rafn showers, disabled afrcraft on the runway, etc.

For ghort segment operations (i.e., St. Thomas - St. Croix, St. Thomas -
San Juan), the minimum fuel required for take-off may be reduced to
10,009 pounds. This in no way negates the requirement for prudent
planning that considers all factors involved, with safety being the
pacvamount feature (AAL Bulletin 132-71).

For routings afrway information, frequencies, position reports, etc,,
refer to current Jepco charts, the AAL Flight Planning Manual, the
International Flight Informatfon Manual and International NOTAMS.

it is wmost jeportant that you read all of the notes on the charts,
approach plates, etc. {(airspace restricted areas, atrway directional
altitudes, transition levels, transition altitudes, etc.).

Know your route, INS, Loran fnoperative, HF out routings and cmergency
alvports.

Plight Assistance Service. New York raiio operates an Air/ground radio
gservice on 6568 KHz along with other stations, coordinating the relay
of weather and position reports, air traffic control information and
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offering flight assistance to pilots in flight by radio contacts. A
PIREP reporting service concerning weather conditions encountered in
flight is offered to enroute pilots as an aid to navigation in areas of
severe westher,

JFK_to MIST Routing

Loran check should read 3190 on Station 3HS at the AAL JFK g. tes.

New York to St. Thomas flights will normally fly the JFK Porpoise SID
to Tuna (XTU), then A-20 to Kraft, Direct STT.
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APPENDIX 1

J. A. Browm

H. C. Milton

RE-EMPHASIS ON SLOT APPROACH
REQUIREMENTS AND LANDING TECHNIQUES DUREING SIMU-
LATOR TRAINING & LINE CHECKING

We need to re-emphasize the Slot Approach, Landing Techniques and
Go-Around procedures during initial, recurrent training ard line
checks on all equipment in accordance with Operating Manual procedures.
(Pertinent B-727 procedures attached.)

During this exercise, the following points should be stressed:

1.

Stabilized Approach....in the Slot or Go-Around.
(Section 3A, Page 12)

Touchdown to be made on or near the 1000' point....with firm
correct{ve accion to be taken by the Supervisory Pilot Instructor
1f any tendency to hold the ajrcraft off the ground is noted.

We can tolerate only a 1° to 2° increase in deck angle to reduce
(but not stop) the rate of sink. (Sectaion 3A, Page 13....floating
before touchdown and its effect on landing distance, including
increased engine thrust response time.)

A Go-Around should never be attempted - particularly on a mini-
mum length runway - unless more than adequate runway recainiang 1s
known to exist. Preiiminary calculations for the B-727 show that
you will use up more runway to Go-Around from idle RPN than it
would require to stop without reverse thrust. This should be
demonstrated in the simulator, using full flaps to simulate minimum
performance condition. (Section 3, Page 57)

Emphasize the minimum length required to go-around - including
engine acceleratfion times - following a toucidown on 2ll our
aireraft. Operational Engineering is calculating the Go-Around
versus stopping distances required for all aircraft using a two-
second delay fn the throttle advance following touchdown and 1
will forward the results when received.
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Acceleration times for engines leaving test cell - idle to T/O thrust
are approximately:

8 seconds

JT=3 cewm—ew- 8 seconds
4.5 seconds
5 seconds

There is some deterforation with length of
time in service.

5. Emphasfze:

a. If a Go-Around must be made -~ Go-Around Techniques,
including thrust application, throttle position with
varying temperatures, etc.

b. That a Go-Around following initiation of ireverse
actuation is NOT RECOMMENDED!

1f the inclusfon of these demonstrations require eliminating some
other maneuver, would sugges. pitchup.

Please advise.

H. B. Benninghoff

¢cec - D, E. Ehmann
A. M, Reeser

Attachments:
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APPENDIX J

M. ¥. FASTBURN
DIR. SAFETY

American
Airlines

LA GUARDIA FIELD
BULLETIN

Ar———

TO: Pilots & Flight Engineers Numter 223-76

FROM: Vice President Flight May 10, 1976

SUBJECT: MANAGING THE APPROACH/LANDING

I'm sure all of you have read and heard a great deal about our tragic
accident at St, Thomas.

A great amount of investigative work has been done, but much remains
to be done. The ultimate finding as to cause of the accident is of
course a decision for the NTSB to render. We therefore do not presume
to pre-eapt the Board and make a prejudgment in the matter.

However, our daily operatfons must continue and 1 would therefore like
to take the opportunity to review cercain elements of all approaches
and landings with you.

We have {n our Operating Manuals a graphic depiction (in Section 3A)
of what we call the “slot," the beginning of which is the normal
decisfon point with regard to whether to proceed with the landing

or to pull up. The target touch-down point, also graphically
depicted, is 1000'. Granting that adverse atmospheric conditions
may extend thic point somewhat, we should virtually always have

the airplane on the runway by at least the 1500' point. 1It's far
better to "put it on" the runway, even 1f it will be a firm landing,
than to allow it to float or to hold it off, striving for a smooth
landing. Floating "eats up" runway very rapidly. In the case of the
727, deceleration on the runway is about three times greater than in
the air.

While the normal decision point, as just stated, is at the beginning
of the slot (approximately the middle marker), any necessary go-
around should virtually always be initiated no later than the target
touch-down area,

In addition to your position down the runway, another important
consideration {1 the go-around decision is the state of the engines
at initiation of the go-around, If they are spun down to {dle rpm,
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remember to count on about efght seconds to obtafn go-around pover
on the 727 and 707 (four to five <econds on the DC-10 and 747).
Waiting for this power recovery will rapidly use up runway. Any
obatacle beyond the end of the runway will therefore require an
earlier decision and .nitiation of the go-around. Never atteampt

to salvage a landing from a bad final approach.

Finally, let's all review our standazd procedures anc practices,
and the guidance material in the Opurating Technicue section of
our manuals - all of which represen. a lot of thouzht and inputs
from a lot of sources. And let us move forward in the establish-
ment again of a safety record that dispely the notion of the
fnevitability of an eventual accident in a large operation such
as our3a. Instead, let's embrace the notion that a:xcidents do not
have ¢o happen in our business.

Captain D. E. Ehmann

Distribution
L.ists 12
13
14A & B
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APPENDIX K

FLYING
OPERATIONS

AA

BULLETIN

et A o . Ne FM2 C-13
Truman Alrport Operations Aug 16-76

FILE Flight Manual Part Two-Caribbean Coverage in front of
STT Approach Chart 11-1, Remove FM2 C-7 and C-12,

1. An exception is made to Flight Manval Part One in
ithat DAY VFR approaches are authorized at SIT pro-
vided ,...., THE STT WEATHER CLOUDM BASE 1S REPORTED
AT 3000 FEET OR MORE AND THE VISIBILITY IS THREE
MILES OR MORE AND THE FLIUHT BAS RECEIVED APPROVAL
TO MAXE A VFR APPROACH. When approsching STT, from
DRINK or CULEBRA and having received suthorfzation
for & VFR approach, the course ehall be altered so
a8 to pass over Savara lsland, thence turning left
for s straight-in approach to Runway 9. This excep-
tion to Part One is not to be construed as endorsing
unwvise or imprudent operating practices.

B~727/100 are the only afrcraft authorized to serve
8TT.

Landiags vill be sade on Runway 9 only.

All landings and take-offe st Truman Afrpor: will
be made by the Captain,

The poiut during the approsch and landir: where the
decision is made to land and stop or execute a go-
around is most important to & safe operation at
this sivrport. The following guidelines must be
adhered to!

-Any deciefon to go-around should normally be made
and initiated st the threshold and Jefinitely no

latar than at the 1000' touchdown mirkers 1f still
atrborne.
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~-Co~around shall not be attempted after the air-
craft has touched down on the runway, and the
landing should be continued to a stop -- recog-
nizing the full stopping capabilities of the 727
with spoilers, mair and nose gear brakes. Stop-
ping distances from touchdown for all brakes with
and without reversing at 125,000 1bs follow:

409 30°
Wet 2040 Wet 2235'
Dry 1:25°' Dry 1843°

SPOILERS & ALL BRAKES

~ SPOILFRS, ALL BRAKES Wet 1670' | Wet 1795°
|  AND REVERSERS Dry 1575° Dry 1675'

Flap Usage

The standard landing flap setting is 40 degrees.
With 40 degree flaps the minioum target airspeed on
approach is Vgpp plus 10 knots with a maxizum (in-
cluding wind and gust additives) of Vypp plus 20 kts.
With a steady state headwind component of 153 knots
or more, 30 degree flap landings may be made at the
Captain’s option, on a dry runway at a weight de-
picted in the Airport Analysis. Thirly degree flap
landing weights that meet FAR field length for less
than 15 knots headwind component are chown on an
additional table in the Afrport Analysis. Thirty
degree flap landings with less than 15 knots head-
wvind component require the use of the Captain's
emergency authority and submission of an OF-27.

If the steady state wind is reported greater than
25 knots or gusts of this valuc ate reported with
such frequency as to make probable the exposure to
these gusts during the landing, the flight should
proceed tc an alternate.

Taflwind landings on a wet runway are not auchorized.
Tailwind landings are authorized only with 40 drgree
flaps on a dry runway with a maximum of four knots
in accordance with Afrport Analysis.
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9. Landings and take-offs are not authorized during
precipitation and/or with standing water on the
runvay.

10. Landing on Runway 9 when wet resquires & 10 knot
headwind component with 40 degree flaps to pro-
vide a cueshion of 300 feet of runway.

The maximum take-off gross weight limitation for
Runway 9 vill be *-~ged on a zero headvind com-
ponent when the w..d direction ie between 110°
and 160° and the velocity ic 15 knots or greater.

Night take-offe from Runvay 9 are not authorized
{f obstruction lights, including Sara Hill, are
inoperative.

Por take-off on Runway 9, a right turn (15° bank)
to 120° will be initiated at the end of the run-
way.

Por taixe-off on Runway 27, the 500 foot over-run
may be utilized provided a left counter clock-
wise turn is made into position and maximum
take-off power is nct applied until the aircraft
is on the full width runway.

RUNWAY 9 TAKEOFF FLIGHT PATH PROFILE

Start turn to 120° a1 the erd of the full width runway.

Climb as rapidly as possible and remain over water unlil 2300 leet.

3

x
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Capt. D. A, Wethterbee Capt. A. M. Reeser

Manager Flight - NYC Director Flying Procedures
List: 620
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NATIONAL | Teery BOFS'
TRANSPORTATION
SAFETY

WASHINGTON, D.C. 20594
ERRATUM September 27, 1978

AIRCRAFT ACCIDENT REPORT - American Airlines, Inc.,
Boeing 727-95, N1963, St. Thomas, Virgin Islands,
April 27, 1976, REPORT NUMBER - NTSB-AAR-77-1.

“'ake the following change to the subject report:

Change the last sentence in the probable cause
to read: The nonavailability of information about
the aircraft's go around performance capabilities was
a factor in the captain's abortive attempt to go around
after a long landing.

This chang2 should be made on the following listed pages:

a. TECHNICAL REPORT DOCUMENTATION PAGE; item 16 -
last paragraph.

. Page 1; last paragraph.
. Page 37; under 3.2 Probable Cause - tast paragraph.

REPRODUCED BY

NATIONAL TECHNICAL
INFORMATION SERVICE

U.S. DEFARTMENT OF COMMERCE
SPRINGFIELD, YA, 221¢]

UNITED STATES GOVERNMENT
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