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FOREWORD

On November 8, 1974, the Nationral Transportation Safety Board
adopted and subsequently issued reponrt No. NTSB-AAR-74-15. This report
contained the facts, ecircumstances, and conclusfons that were known at
that time concerning the accident described herein.

On May 6, 1976, the Air Line Pilots Association petitioned the
Safety Becard to reconsider the probable cause in accordance with the
Board's Procedural Regulation 49 CFR 831,136,

As a result of the petition, the Safety Board reopened the accident
investigation because of k.uowledge zained through other accidents after
the original investigation., The aircraft's flight data recorder data,
the cockpit voice recorder data, and the alrcraft's engineering performance
data were reevaluated extensively to determine more conclusively the
effect of the existing envirommental conditions on the pilots' ability
to stabilize the ailrcraft's approach profile.

The following report reflects the findings of the National Transportation
Safety Board's reinvestigation., This report supercedes and replaces
NISB AAR-74-15.
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NATIONAL TRANSPORTATION SAFETY BOAR..
WASHINGTON, D.C. 20594

Adopted: October 6, 1977

PAN AMERICAN WORLD AIRWAYS, INC.
BOEING 707-321B, N4S4PA
PAGO PAGO, AMERICAR SAMOA
JANUARY 30, 197%

SYROPSIS

About 2341, American Samoa standard time, on January 30, 1974,
Pan American World Afrways Flight 806, crashed 3,865 feet short of
runway 5 at Pego Pago International Airpert, The flight was making an
ILS approach at night., Of the 101 persons aboard the aircraft, only 5
survived the accident, One survivor died of Injuries 9 days after the
accident, The alrcraft was destroyed by impact and fire.

A

The National Transportation Safety Board determines that the
probable cause of the accident was the flightcrew's late recognition and
failure to correct in a timely manner an excessive descent rate which
developed as a result of the alrcraft's penetration through destabilizing
wind cnanges. The winds consisted of horizontal and verticial components
produced by a heavy rainstorm and influenced by uneven tervain close to
the aircraft's approach path, The captain's recognition was hampered by

restricted visibility, the illusory effects of a "blackhcle" approach,
inadequate monitoring of flight instruments, and the failure of the crew
to call out descent rate during the last 15 geconds of flight.




1. FACTUAL INFORMATION

1.1 | History of the Flight

On January 30, 1974, Pan American World Airways, Inc,, Flight
806, a Boeing 707-321B, N&S&PA operated #s a scheduled International
passenger flight from Auckland, New Zealand, to Los Angeles, California.
En route stops included Pago Pago, American Samoa, and Honolulu, Hawaii.

Flight 806 departed Auckland at 2014 1/ with 91 passengers
and 10 crewnembers on board. It was cleared to Pago Pago on an inatrument
flight rules (IFR) flighet plan.

At 2311:55, Flight 306 contacted Pago Pago Approach Control
and reported its position 160 miles south of the Pago Pago airport.
Approach control responded, “Clipper efght zero six, roger, and Pago
weather, estimated cefling one thousand six hundred broken, four thousand
breken, the visibility-correctfon, one thousand overcast. The visibility
one zerv, light rain shower, t~aperature seven eight, wind three five
zero degrees, one five, and altimeter's two nine eight five."

At 2313:04, Pago Pago Approach Control cleaied the flight to
the Pago Pago VORTAC. Flight 806 reported leaving flight level (FL) 330
at 2316:58 and leaving FL-2C0 at 2324:40. Pago Pago Approach Centrsl
cleared the flight at 2324:49: ", ., . ClippeEIeight zero six, you':re
¢leared for the LS DME runway five approach via the two zero mile
arc scuch-southvest. Report the arc, and leaving five thousand," At
2330:51, the flight requested the dilevtion and velocity of the Pagc
Pago winds and was told that they were 360° vartfable from 020° at 10 to
15 knots.

At 2334:56, the flight reported out of 5,500 feet 3/ and that
thay had iitcccepted the 226° radial of the Pago Pago VOX. 1he approach
ccatroller responded, "Eight oh six, vight. Understand inbound on the
lccalizer. Report about three out, Nc other reported traffic, Winds
zero one zero degrees at one five gusting two zero."

E?r"Xil tines herein are American Samoa standard, based on the 24-hout
clock., .

2} ILS DME runway 5 approach - an appreach to runway 5 en Pago Pago
alrport, using the instrument landing system and the distance
neasuring equipment of the VORTAC as alds.

3/ All altitudes are mean sea level unless otherwise indicated.
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- 2338:50, approach control said, "Clipper eight oh six,
appears that we've had power failure at the aivport." The first officer
replied, "Eight oh six, we're still gettiag your VOR, the ILS and the
iights are showing.' At 2339:05, approach control asked, "See the
runway lights?" The flight responded, "That's Charlie." The approach
controller then said, . . . we have a bad rain shower here. I can't
see them from my position here." At 2339:29, the tirst officer said,
"We're five DME now and they still look bright." Approach Control
replied, "'kay, no other reported traffic. The wind is zero thrze zero
degrees at two zero, gusting two five. Advise clear of the runway.' At
2339:41, the flight replied, "Eight zero eix, wilco." This was the last
radio transminsion from the flight.

Accocding to the cockpit volce recorder (CVK), conversation in
the cockpit for the last 59 seconds of the flight was routire, The
captain asked the first offlcer about visual reference with the runway,
and the first officer answered that the runway was visible., Windshield
wipers were turned on and the flaps were set at the 50° posftion, which
completed the checklists for ianding. The first officer stated during
his postaccident interview that the only thing he had not accomplished
wvhich he should have was to chauge the No., 2 navigational recelver
selector switch from the VOR frequency to the ILS frequency at the final
approach fix.

At 2340:22.5, the first officer stated, "You're a littie
high." Four seconds later, a scund similar to electric stabilizer trim
actuation could be heard on the CVR.

From 2340:29.5 to 2340:34, the radio altimeter warning toue
sounded twice. Ar 2340:33.5, the first officer interrupted the second
warning tone with, "You're at minimums,”

At 2340:35, the first offficer reported, "Field in sight."
Seconds later, the first officer stated, "Turn to your right," followed
by "hundred and forty knots," This was the last communication recorded
on the CVR. There had been no comments wade by either the flight engineer
or the pilot who occupied the jumpseat as to abnormalities in airspeed,
altitude, or rate of descent indications. The first officer stated in
nis postaccident interview that he did not remember seeing the VASI
lights.

At 2340:42, the oircraft crashed into trees at an elevation of
113 feet, and about 3,865 fect short of the runway threshold, The first
impact with the ground was atout 236 feet farther along the crash path.

The alrcraft continuad through the jungle vegetation, struck a
3-foot-high lava rock wall, and stopped about 3,090 feec from the runway
threshold. The aircraft was destroyed by impact and the subsequent
fire,

The accident occurred during the hours of darkness at 14° 20" 55" S
latitude and 170° 43' 55" W longitude. There were no ground witnesses
to the accident.
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Injuries to Persons

Injuries Crew Passengers
Fatal 10 86
Nonfatal‘il 0 5
None ¢ 0

Of the 101 occupants of the aircraft, 9 passengers and 1
crewmember survived the crash and fire. One passenger died the next
day; the crewmember and three passengers died 3 days after the accident.

1.3 Damage to Aircraft
The aircraft was destroyed.

Other Damage

The middle marker (MM) was destroyed,

1.5 Personnel Information

The four crewmembers were certificated to serve as crewmenbers
on this flight., (See Appendix B.)

The captain occupied the left seat and flew the aircraft from
Auckland. The third officer acted as copilot because the first officer
had laryngitis. The first officer occupied a jumpseat.

The captain had heen off flying status from September 5, 1973,
to January 15, 1974, for medical reasons. He was released for flying by
the Paa American Medical vepartment on January 15, 1974. <Captain Petersen
underwent voluntary simulator training on January 16, 1974, and the
following coum:nts were made by the training captain who monitored tha
period:

. « . we covered heavy gross wefght takeoff, departure procedures
engine fire, holding, fuel dumping, steep turns, stall series
(clean-T.0.-Ldg) and approaches pavticularly ILS approaches.

By the end of the period Captain Petersen was doing very good
work including 3 engine Flight Director 1LS approaches to CAT

1T minima,"

The captein’s "A" Phase check was completed January 18, 1974,
with the notations that he exhibited a good knowledge of systems and
procedures and that the simulator work was 'very well done throughout."”
In order to requalify in the B-707, he made three takeoffs and landings
on January 19, 1974, In addition he completed a voluntary flight operations
review on December 11, 1973,

4/ Onec passenger died of his Injuries 9 days after the accident.
49 CFR section 830.., defines fatalities attributable to an accident
as those occurring within 7 days after the accident.




1his approach to Pago Pago was the first instrument approach
the captain had flown in instrument meteorological conditions (IMC)
since hie return to flying status,

Before 1974, the captain's experience at Pago Pago Internaticnail
Afrport was linited to one landing--in May 1972. Before this trip,
which began on . anuary 22, 1974, he saw the Pan American moviz on Pago
Pago Airport to ‘“amiliarize himself with the airport. Pan American
policy and 14 CFF 1Z1.447 required the movie. He flew into Pago Pago
Alrport on the second leg of this trip on January 23, 1974, but availabdle
information indicated the first officer landed the aircrafc.

The captain had flown 38:34 hours from January 19, 1974, until
the accident--his tctal flight time for the past 60 days., From January
until Decemter 1973, he had recorded 323:48 hours of night flying.

The captain accomplished his last line check on August 2,
1973, and the comment 'good trip" was wnoted. He completed the normal
"B" Phase check June 29, 1973, which consisted of simulator and aircraft
training periods. After completion of the simulator period, the following
comment was made: '"All work well done. Good oral quiz. Smooth pilot.
Répeated 3 eng. FD. ILS due out of limits at DH and GA. Second very
good." The comments for the aircraft period the following day were:
"Repeated 1 eng. inop. F/D app. to correct A/S control technique and G/S
bracketing.” He was observed by FAA Air Carrier Inspectors during
proficiency checks on June 29, 1973, and June 29, 1972,

1.6 Aircraft I.:formation

Tne aircraft was certificated, equinpad, and maintained in
accordance with FAA requirements. {See Appendix C.)

There were 117,000 pounds of jet A-~l fuel aboard the aircraft
upon departure from Auckland. The planned fuel burnoff for the flight to
Pago Pago was 48,000 pounds. The estimated gross weight, the fuel
remaining, and the center of gravity at the time of the accident wcre
245,400 pounds, 68,500 pounds, and 26.2 percent, respectively.

1.7 Metecrological Information

The terminal forecast for Pago Pago International Airport,
issued by the National Weather Service Forecast Office at Honolulu,
Hawaii, at 1700 on January 30, 1974, and valld for 24 hours beginning at
1300 was:

Wind 020°, 15-26 ka., vigibilivy more than 5 uni, 2/8 (Scattered)
cumulus at 2,000 feet, 6/8 (broken) altocumulus at §,000 feet,
6/8 cirrostratus at 25,000 feet. 1900 to 0700: temporary
conditions~~-visibility - 3 miles, 6/8 cumulus at 1,500 feet,

8/8 (overcast) altocumulus at 7,000 feet, 8’S cirrostratus at
25,000 feot.

o T R R S A AT < i (S 3
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The official surface weather observationr at Pago Pago International
Alrport near the time of the accident we:e as follows:

2258 ~ estimated ceiling - 1,600 feet broken, 4,000 broken,
11,000 feet overcast, visibility ~ 10 miles, light rain showe.rs,
temperature - 78°F., dewpoint - 700F., Wind - 3209, 15 kn,
altimeter setting - 29.85 in.

2339 - Special, estinmated ceiling - 1,600 feet broken, 4,000
feet broken, 11,000 feet overcast, visibility - 1 mile, heavy
tain showers, wind - 040°, 22 kn, altimeter setting - 29.85
in.

2345 -~ Special, estinated ceiling - 1,700 feet broken, 4,000
feet overcast, visibility - 1/2 mile, heavy rain chowers,
wind ~ 6?00, 13 kn, gusts - 35 kn, altimeter setting - 29,86

AN

The 2258 weatier observation was the last received by the
flight. The 2339 special observation was not received by appreach
control in time to be transmitted to the flight.

Several persons, who wetre waiting at the airport terminal for
Flight 806, stated that it was raining heavily when they saw the glow

near the approach end of runway 5 which later proved to be the burning
aircraft. At least one of these persons stated that he watched the
storm as it moved across the airport toward the approach end of runway
5.

According to the third officer, the flight had encountered
rain, but not heavy rain, before the crash,

Survivors stated that lights on the ground were clearly visible
and that there was little or no rain before the crash, They stated that
there was he.vy rain after the accicent. The accident occurred in
darkness, below cliouds, auad in rain.

1.8 Aids to Navigation

A full ILS serves runway 5 at Pago Pago. A nondirectional
beacon and M are located 1.7 and 0.5 mmi, respectively, from the runway
threshold. The ILS glide slope is installed at a descent angle of 3°
15', and is not usable below 138 feet because of the effects of the
irregular terrain on signal reliability, The ILS localizer is offsct to
the right and crosses the extended runway centerline 3,000 feet from the
runwvay threshold. The decision height for the approach was 280 ft.; 250
ft. above field 2levation. Postaccident flight and ground checks of the
ILS system, whici. included the use of a radio theodolite, showed no
indication of a systew malfuncticn or out of tolerance condition,




-7 -

Although the 1ILS approach procedure requires that DME be used
to establish the final approach fix {FAF), the DME 1s not available on
the ILS frequency. Thus, the flightcrew is required to monitor the V0w«
frequency on at least one radio receiver until passage of the 7 nmi DME
fix (FAF) pusition.

1.9 Communications

No communication difficulties were reported betweea the
flightcrew and the air traffic controllers,

1.16 Lerodrome Information

The Pago Pago International Airport is located on the south-
central coast of the Island of Tutuila, American Samoa. Runway 5 i3
9,000 feet long and 150 feet wide. The runway is paved with asphalt,
and the elevation at the touchdown zone is 30 feet.

B

The airport is equipped with high intensity runway lights, a
medium intensity approach light system, runway alignment indficatovr
1ighirg, and a visual approach slope indicator (VASI). The VASI is a
two-bar configuratfon located on the left side of runway 5. The bars
are located 750 ft. and 1,500 ft., respectively, from the approach end
of *he runway.

According to written statements and testiuwony at the public
hearing, the runway lights and approach lights were set at step 3 and 10
percent illumination, respectively, as required for nighttime operations,
and the VAST lights were illuminated. The first officer, according to
the CVR, had the runway lights in sight from about 8 miles on the aPproach,

The airport has no control tower. Flightcrews rely on advisaries
from the Pago Pago Comhired Approach Control International Station
(CAPIS,. The CAPIS is located about 2,000 feet norihwest of the runway.

:
:
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The approach to Pago Pago Internationa: Airport is conducted
over water until 3.25 miles from the runway threshold. About 1.7 nmi
from the runway threshold, the approach path cressas over Logotala Hili,
which has -2 =2levation of 399 feet. The terrain under the apprecach path
slopes downhill frem Logotala Hill to the runway. The terrain of the
anproach path is characrerized by small, rolling hills. The area is
sparsely inhabited and covered with trees and jungle vegetation.

.11 Flight Recorders

a A Fairchild model A-100 cockpit voice recorder (CVR), serial

\ No. 1752, was installed in the aircraft forward of the rear pressure
bulkhead in lavatory E. Although the recorder case was severely damaged
2 by fire and heat, the tape was intact and a normal readout was obtained,
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The tape was subjected to a sound spectroanalysis, which was
conducted by the General Electric Company, to derermine the predominunt
frequenclies of recorded e¢ngine sounds, These freguencies were compared
with the known engine sound characterirtics to determine engine thrust
values as a function of time.

The aircraft was also equipped with 4 Lockheed Afrcraft Service
Company model 109C flight dats recorder (FDR), serial No. 838. This
unit, which was installed ia the fuselage att of the rear prersure
bulkhead, wes found intact and undamagcd. There was no evidence of
exposure to neat or fi..2. The aluminum foil recording medium was examined
and all recoirded parameters (altitude, airspead, heading, vertical
acceleration, and ¥HF radio transmission times) were legihle. The
values of these parameters vere deterrined as a function of time for th>
final 6.5 rinuves of tne flight.

The ¥DR time base was ¢orrelated with the CVR time by a comparison
of the ccmmon recording of VHF radio transmissions. The comparison
showed that an iniclal vertical acceleration peak, 3 seconds before the
recordings ceased, ceincided closely with the first sound of impact.

Although there was no evidence of recorder malfunction or
recocder zbnormalities, a comparicon of recorded altitude at the time of
impact viith the elevation of trees which were struck showed a difference
of about 70 fee%, the recorded value was high., Also, a comparison of
the recorded airspeed values at the times of the first officer's airspeed
callceouts disciosed a difference of 9 knots; agaln, the FLR values were
high.

The FDR airspeed measurement, when coriected to agree witch the
CVR airspeed references, shows that the aircraft was indicating about 160
.knots when at an altitude of 1,100 feet about 1 minute befcre impact.
The afirspeed increased to a maximum of abeut 175 knots before decreasing
to about 140 knots at impact. The sound spectrocanalysis for thrust
values shoved that thrust varied between about 17,090 pounds and 13,800
pounds during the last uinute of flight. Thrust was increasing at
impact.

1.12 Wreckage and Impact Information

The aircraft came to rest about 3,090 feet from the approach
end of runway 5 at Pago Pago Internutional Airport, American Samoa., The
wreckage path was about 775 feet long and about 150 feet wide.

The afrcraft figst contacted trees 25 feet above the ground
and 3,865 feet short of the threshold of runway 5. The ground elevation
at thi: poiut is 88 feet.

The first visible signs of grouvnd ccatart wece located 3,629
feet from the runway threshold. Pieces of forward nose fuselage structure
were found embedded in rocks; radome waterial was recovered from the
sane area.
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The aircraft cut a swath through the trees, jungle vegetation,
and a 3-foot-high lava rock wail before stopping., The downward angle of
tne swath through the trees and jungle vegetation was about 3.5°. Tha
swath path was somewhat left of the runway centerline and slightly lower
on the right side at initial jmpact with the trees. During the last
part of the ground siide, the aircraft's right wing hit and destroyed
the MM transmitter located 3,090 feet from the runway thresheld.

There was progressive destruction of the aircraft during its
travel through the vegetation and as it slid over the ground. The
laniing gear, the outer wing panels, the outboard allerons, parts of the
main and fillet wing flaps, all four engines, and the No., 2 pylon
separated from the afrcraft. The lower fuselage structure from the nose
to just forward of the rear pressure bulkhead was severely damaged. A
portion of the center section keel beam was found at the iava rock wall.

The fuselage, including the empennage, the left wing outboard
to atout wing station (WS) 733, and the right wing ontboard to WS 820,

came to rest over a shallow guiley and partially on a service road to
the MM site.

-~

Fire was evident during tlie last 350 feet of the wreckage
pattern. The aircraft iuselage frum the aft pressure bulkhead forward
through the cockpit area was gutted by fire., From the wing trailing
edge forward, the top of the fuselage and the fuselage sidewalls were
consumed down to a point about 4 feet above the window line. The passenger

cabin floor and contents were consumed fror the aft pressure bulkhead
forward to the cockpit.

The cockpit area was extensively damaged by fire. Many of the

instruments and instrument panels ware melted, and no valid information
was obtalned from then,

Both wings and all fuel tanks which remained with the aircraft
were burned and melted. The upper skin was melted on the Nos. 1, 2, and
3 main fuel tanks and both stub sections of the center wing tanks. The
No. 4 main wing tank had ruptured and was damaged extensively by fire.
There was no evidence of fire or explosion at the wing tip tank vents.

ST T S LT D e AR, £ o 4 R AL

There was no evidence of in-flight structural failure, fire,

or explosion. All structural fractures ware typical of those caused by
overload.

Examination of the wing flaps and landing gear components
revealed that the flaps were extended to a setting of 50° and that the
ianding gears were extended at the time of impact.
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Host of the aircraft systems were destroyed. The spoilers
were in the retracted position. The spead brake handle in the cockpit
wag in the full forward position (down) and locked. The recovered wing
leading edge device actuators were in the fully extended position.
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The enpennage was basically intcoct on the aft fuselage structure,
Fire damage was evident on the louwer surfaces of the right horizontal
stabilizer and elevator. The elevators, elevator tabs, rudder, and
rudder tab were in place and movable. The elevator tabs were in neutral,
the rudder tab was deflected about 4 in. to the left, and the rudder was
in neutral. The rudder tab setting corresjonded to the setting on the
cockpit trim wheel.

The interfor of the rear fuselage aft of the rear pressure
bulkhead was not damaged by fire. The flight control cables were in
place and intact. The horizountal stabilizer actuator was in place,
intact, and pecaitioned at three un’ts aircraft nose up. There was no
evidence of walfunctinn of the aircraft flight control systew before
impact.

All four engines separated from their pylons and the No. 3
pylon had separat:d from the wing. The turbine thrust reversers were
geparated from engines Nos, 3 and 4, The turbine thrust reversar buckets
of the No. 1 engine were closed, and the translating sleeve was missing,
Purtions of the fan reversers remained on each engine and were in the
stowed position.

The first and second stage fan Liades on the four engines were
broken off at the blade platforms. The third stage rotor blades on the
four engines were bent opposite the direction of engine rotation.
Various amounts of finely chopped, ftiberous residue were found in the
bleed ailr passages of each of the engines.

1.12 Medical and Pathological Information

Post-mortem examination of the crewmembers disclosed no evidence
of incapacitating disease. )

Except for the third officer, who occupled the copllot seat,
all fatally injured persons dled of smoke inhalation, massive first-,
second-, and third-degree burns, and complications from those massive
burns.

Toxicological examinations of the casualties revealed, in each
case, significant levels of carbon monoxide and hydrogen cyanide. These
cases are normal byproducts of alrcraft fires.

The third officer, who survived the crash but later died of
his injuries, received traumatic leg and arm injuries and severe burns.

1.14 Pire

A small fire truck, manned by two firemen, was parked next to
the runway--a standard practicz when ailxcraft are scheduled to land at
Page Pago.




At 2343, the fire station received the first alarm., Response
was delayed because of confusion as to whether a house or an aircraft
was involved in the reported ffre. Roeeponse to the accident scene was
further delayed by heavy rain and tvo chain gates across the access road
from *he ailrpost to the accident sc:ne.

Access to the fire was linited to a one-lane road, and only
one plece of firefighting equipment at a time could approach and fight
the firve. The department's activities werc limited to extinguishing the
fire. No rescue activities could be ciarried out until afrer the fire
was vnder control,

1.15 Survival Aspects
This was a survivable accident,.

Passengers who survived the acclident said thzt the impact
forces were slightly more severe than & normal lecding, No damage to
the cabin interior was reportec. Lavge fires were seen outside the
right side of the aircraft. One perscn opened an overwing exit on the
right side of the aircraft; flames came in through the exit, and he
closed it. Other survivors opene] the left overwing exits, and all th2
gurvivors except the first offjcer esceped through those exits. The
first officer was assisted in his escape by two other cockpit crewmembers
and left the aircraft through a hLole in the cockpit wall,

The surviving passengers reported that some passengers rushed
toward the front and rear of the cgbi~ before the aircraft stopped. The
survivors did not hear instructions regarding escape from the aircraft
after the acclident. Most of the survivors suffered burrs and other
injuries after they escaped from the cshin.

Postaccident investigation revealed that the forward and the
rear entry doors were not opened or used for escape. The forward door
was opened aghout 2 to ] inches, but the aft dcor was closed.

The f o rward galley service door couid not be identified in the
wreckage. The rear galley service door was found in place and locked.

1.16 Tests and Research

Flight Recorder Data -~ Airplane Performance Dita Analysis

The measured values ol the flight Jata recorder parameters
were aralyzed along with the thrust values determined from the General
Electric Company's spectrographic study of the cockpit voice recorder
tape and the manufacturer's data on airplane performance. The purpose
of this analysis was tc determine the magnitude of the winds along the
fiightpath and to construct a flight profile which would relate the
airplane's position during the final minute with the ILS glide slope and
the corresponding VASI indication,
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(a) Determination of winds encountered -~ The aircraft's
performance capability for a given set of conditions (including weight,
configuration, thrust, airspeed, and altitude) is described by a specific
plot of vertical apeeds versus longitudinal accelerations. When the
values for the airplane'’s rate of altituda change and rate of airsreed
change at a given instant were not compatible with the czlculated theoretical
performance capability, zhe differences were attributed to external
forces on the airplane «wtdch were produced by changes in the vertical
and horizontal components of the wind,

Althougt the total effect of the wind could be determined by
these analyses, the exact combinations of vertical and horizontal wind
components which the aircraft encountered could not be determined precisely.

The data showed that the winds encountered by the afrcraft
were characterized as follows:

From about 58 scconds before fmpact to 51 seconds, very little
wind cffect; from 51 seconds to 47 seconds, an incrzasing headwind
about 5 kn/sec., or an updraft of over 4,000 fpm, or some combination
of increasing headwind and updraft} from 47 seconds to 39 seconds,

a decreasing headwind about 1 kn/sec., or a downdra€t of about

1,000 fpm, or some combination of decreasing headwind and downdraft;
from 39 seconds to 27 seconds, an increasing heudwind varying
between about 1.5 kn/sec. and 3.5 kn/sec. or an updraft varying
between about 1,200 fpm and 3,000 fpm, or some combination of
increasing headwind and updraft; from 27 seconds to 4 seconds,
little wind effect ranging from .3 kn/sec. increasing headwind to

.6 kn/sec decreasing headwind, or from 300 fpm updraft to 450 fpm
cowndraft, or some combination of Leadwind change and vertical wind
change; final & scconds (from 125 feet above to ground), a decreasing
headwind of about 2 kn/sec., or a downdraft of about 1,700 fpm, or
a combination of decreasing headwind and downdraft.

The thrust which would bave been required for the aircraft to
have achieved level flight with a constant jindicated airspeed was also
calculated for each of rhe envircimental conditions eacountered. The
thrust . wuired for all conditions except that encountered during the
final * ..2conds was iess than the thrust available with takeoff power
applied (nominally abcu: 57,000 pounds). When encountering the calculated
wind change for the finzl 4 seconds of the flight, the thrust which
would have been required to maintain unaccelerated level flight would
have exceeded the thrust avallable at takeoff power. Under these conditions,
level flight could have been maintained for a short time at the sacrifice
of airspeed. With continued exposure to these wind changes, the afrcraft
would, eventually, decelerate to a stall.

These wind ¢hanges, however, were calculated based on the
aircraft's descent profile., If the winds ducing the last 4 seconds were
varying as a function of altitude caused by the friction effects associated
vith their (the winds) close proximity to the terrain, they could have
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been significantly different th-n those calculated from the descent
profila. In which case, the aircraft, once leveir flight had beeun achieved,
may have encountered a more stable wind velocity. Under thes: conditions,
the avoi{lable thrust would have been sufficient to accelerate the aircraft
or to climd,

The amount of altitude which the alrcraft would lose during a
transition from & 1,500 feet per minute descent to level flight foullowirg
the pllot’s initial »_rilor to arrest the descent is dependent upon
several variables--ianitial airspeed, the rate and anocunt of the pilot's
control input, trrust management, and 7ind changes. This 1s a dynamic
problem which would probably produce a range of results if examined in
simvlation., Although simulation was not conducted, the question was
analyzed based upon specific assumptions. These assumptions were: (1)
that the maneuver was initiated at an «irspeed of 148 kn; (2} that the
pilot introduced a control column input to produce a load factor of
1.3g, or activate the stick shaker whichever occt -ed first; (3) that
the piltch rate was such that maximum pitch change was accomplished
during a 3-secorrd period; (4) that there was no significant lacrease in
thrust unti} the aircraft reached level flight; and, (5) that the wind
was varying only as a function of the afrcraft's change of altitude.

Under the assumed conditions, the aircraft would have lost
about 55 feet in comnleting ti.e maneuver. The tétal change in pitch
attitude would be from about nose level at the initiation of the r.aneuver
to about 12° nose up at the instant level flight was attalned. Thus,

the rotation rate the aircraft assumed was about 4°/sec, slightly higher
than the 3°/sec normally used in a go-around raneuver. The aircraft
would lose about 7 kn of airspeed in completing the leveloff,

Assuning that, as the descent rate was arrested, the pilot
lowered the nose of the aircraft to maintain level flight, the aircraft
would have an initfal deceleration rate of about 1.5 kn/sec and the
deceleration wculd continue at an increasing rate until the engines wvere
producing higher thrust. The instantaneous application of takeoff
thrust at the initiation of the leveloff maneuver, even ignoring an
allowance for engine acceleration time, would have had no significant
effect on the total loss of altitude.

Fhe thrust which would be required to maintain positiou on a
3.25° gliie slope in no wind conditions for two configurations was &lso
calculated. For a 40° flap configuration, at 150 kns, aboat 20,160
pounds of thrust would be required. A 50° rlap configuration would
require about 24,170 pounds of thrust to maintain an approach airspeed
of 140 kns.

(b) Determination ot Flight Profile and Relationship with
ILS Glide Slope and VASI Indication -- The flight profile
of the aircraft, that is, its altitude versus distance from ' e runway
*hreshold, was determined for the last minute of flight using alrspeed
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and altitude values from the FPR., The values were used uncorrezted and
corrected for the apparent errors evident from impact site =levation and
CVR callcuts. The calculations were performed assuming both a 15-kn
constant headwind and a headwind which varied between zero ana 35 kns

(the maximux wind speed indicated in mcteorological reports) in accordzace
with the wind acceleratfons determined Iin the described wind analysis.

The flight yr-riles were compared with the correspocding
positions of the ILS and VASI glide slopes. The ILS glide slope elevations
were calculated from a 3.25% glide slnpe with a threshold crossing
height of 55 ft and afrpoirt elevation of 30 ft. The VASI indications
were determined for a system installation and alignment as described in
FAA Document 6850.2, Handbook Visual Guidance Lighting Systems, October 16,
1974,

(The results for a plausible se5{o£ assumptions--using corrected
FDR altitude and airspeed values and headwinds varying betiwveen zero and
35 kns--are shown in Appendix E.)

The results indicate that the afrcraft was bracketing, and
within 30 feet of, the glide slope with a red/white VASI indication
presented from 1 minute until 40 seconds before impact. At that tinme,
the afrcraft crorsed the glide slope centerline from low to high. ‘The
aircraft continued to diverge sbove the glide slope while airspeed
increased about 10 kns until, about 20 seconde before impact, it reached
a glide slope deviation of 55 ft {(one-dot displacement on raw data
display}., The VASI wouvld have precented a pink/white indication during
that period. About 16 seconds before impact, the aircraft began to
rapidly converge with the glide siope. The aircraft crossed the glide
slope from high to low between 11 and 12 seconds before impact and
continued to diverge below the glide slcpe until impact. The VASI
presentation would have changed repidly going from pink/white to red/white
about 12 seconds before fmpact, to red/pinl. about 8 seconds, and to
red/red about 6 seconds before impact. The giide slope raw data wculd
have shown a full scale deviation for the final 6 seconds,

1,17 Additional Information

None

1.17.1 Use of Flight Director in Windsheax Conditions

An cngineering flight simulator was used to observe pilot and
alrcraft performance during passage through windghear environments as
part of the investigation of another accident. 2 During the simulation,
some pilots ncted that the simulator would continue to descent to inpact
the grcuand while below glide slope, even though the flight director

5/ Eastern Air Lines, Inc., B-727, Jamaica, New York, June 24, 1975
(NTSB~AAR~76~8).
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Steering coimands were nulled. This was noted when passing throusgu
programmed winds which consisted of rapid changes in both the horizcntal
and vertical speeds, Following that same acuwident, simulated windshear
encounters were conducted at the NASA Ames Research Center. During
those tests, the pitch attitude required to stop the descent rate often
exceeded the flight direc:or pitch command limits when the encountered
wind caused a rapid and extreme speed decay, or after a large giide
slope error was allowed to develop as a result of slow pilot response to
initial commands, or after a fl1ght director step gain decrease was
iritiated at MM passage.

1.17,.2 Restricted Cargo

The aircraft was carrying reatrictad cargo. The cargo, ‘listed
as article No. 727 by the Internationzl Air Transport Association (IATA)
Restricted Articlies Regulation, was etkyl methyl ketone peroxide (MF¥
peroxide). IATA regulations specify the maximum quantity that may be
packed in any one outside container 1s 1/2 kilogram {1 pound) or 1/2
litre (1 pint). Compatible plastic tubes of not over Scc (1/6 fluid
once) capacity each, packed with sufficient roncombustible cushioning
and absorbent material which will not react with the conten:s and which
will prevent breakage or leakage shall be packed in fiberboard containers
Up to a maximum net quantity of 1/2 kilugram or 1/2 litre. No more than
24 of these containers should be packed into one container, providing the
net quantity does not exceed 1 kilogram (2 pounds), or 1 litre per
container,

The MEK peroxide was dfluted to 59.8 percent peroxideowith
hydroquinone. This inhibitor increased the flashpoint frem 125 F to
180° F, in additfon to inhibiting it chenically, The cargo consisted of
200 20cc bottles, with S0 bottles per 1 gallon tin., The bottles were
placed 1n plastic bags and then 1. the tins. Perlite was placed beneath,
around, &nd above the bags. The ting were sealed. The four tins were
then placed in a fiberboard carton. The weight of the MEK peroxide 1.
the carton was 4 kilograns.

The shipper, who was responsible for f{dentifying the material
a8 hazardous, believed that the flashpoint of the material was the only
criterion for classifying materfal as hazardous. Consequently, the
freight forwarder and the carrier were not advised that the waterial was
hhazardous. Further, since the flight dispatch papers did not identify
the material, the flightcvew was unaware of the nature of the cargo.

1.17.3 Company Procedures

The follcwing procedures are extructed from the Pan American
Flight Operations Manual:

"Conducting the Approach and Landing

Regardless of the type of approach, the aircraft should
be on final approach in the landing coafiguration with the
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Landing Checklist compiete, in IMC, not lower than 1,000 {eet
A¥E or, VMC, not liwer ihan 500 feet AFE. At this point, the
aircrait should be stabilized on the giidepath, on Vprog, with
the proper sink rate and trimmed for ze.'o control forces,

During any approach, the nilot aot flyiig is to call-out the
sink-rate when it excecrds 8N0 TPM.

ILS Approach Call-Outs

During an 1LS approach, the pi ot not flying is to make the
following call-outs:

Quter Marker
Uuter marker, aitftude -~hecks, Iinstruments cross-
checked.

500 feet AFE
500 feet, instruments cross-checked.

100 feet above DH (Decisfun Height)
100 feet above decision height and the airspead.

At DH

At decision height call out 'Decision Height,'®
followed by 'visual contact' or 'no contact' as
appropriate.

"Approach Duties

The flight engineer will in ar.! tfon to his regulax duties:

Monitor~comsunications.

Cross-check irstruments.

Be aware of correct altimeter setting and altitude.
Be alert for missed approach.

Watch for visual cues approaching DR/MD2.

The Second/Third Officer will:

Monitor communications.

Cross—~check iustruments.

Use approach charta to monitor approach.

Confirm correct facilities tuned and identified.
Be aware of correct altimoter setting and cross-
check altitude. Watch for visual cues approaching
DH/MDA.

"Determining DH/MDA - Approaches Other Than Cstegory II

The DH or MDA for any approaches other than a Category 11
ILS i3 determined by reference to tha barometric alti{tude.
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“iimiting Descent Rates Below 2,000 Feet

The maximum descent rate recomnended below 2,000 feet
above ground level (AGL) is 1,000 FPH."

1.17.4 Airport Qualificacion Program - Pan American

Pan American World Airways uses a movie to augment their
Airport Qualification Program, The movie about the Pago Pago Alrport
enphasizes the ILS/DME procedure. The movie and marrative are descriptive;
however, because of recent physical changes in the airport and a change
in the reported elevation of Logotala Hill, the portions of the movie
which related to these items were outdated. The approach was accurately
described. The narrative alsu stated, when operating VFR, "Due to
Terrain, when landing on ruaway 5, maintain 1,000 feet and dinregard
VASI until crossing Lima Oscar Gold NDB. At this point, VASI will
indicate high."

1,18 New Investigation Techniques

None
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2. ANALYSIS

—— i —cpa—— —r—ro————t.

General

The aircraft was certificated, equipped, and maintained according
to requirements and regulations. The gross wedght and c.g. were within

prescribed limits during takeoff at Auckland and the approach to Pago
Pego.

The flight crewmembers were certificated and qualified in
sccordance with company and FAA regulations.

Based on the investigation, the third officer's statement, and
the performance analysis, th: Safety Board concludes that the aircraft's
powerplants, airirame, electrical and pitot/static instruments, flight
controls, and hydraulic and electrical systems were rot fectors in this
accident.

Although the ethyl methyl ketone peroxide wi. improperly
packaged, there is no evidence to indicate that it cortributed to the
cause of the accident or to the death of the passengers and crew.

The Approach

The CVR readout and the interview with the first officer
established that the runway was in sight when the aircraft was about 8
nmi from the runway threshold. The runway probably remained in sight
during most of the approach.

The first officer commented five times during the approach,
after the aircraft was within 7.5 nmi of the runway threshold, that he
had the runway or the runway lights in sight. ‘'There was no indication
that any of the navigational aids or the aircraft instruments were
faulty.

The aircraft descended about .30 £t. below the published
ninfuum glide slope intercept altitude of 2,500 ft. before the glide
slope intercept point was reached. This placed the aircraft 180 ft.
below the final approach fix eititude of 2,180 ft. These altitudes
are confirmed by a CVR comment, "Two thousarnd”, made about 1.5 seconds
before the FAF callout. The Safety Board was unable to determine the
reason for this deviation from approach procedures.

At FAF passage, the 7 noml DME fix, the first officer's navi-
gational receiver selector switch should have been changed from the VOR
position to the ILS pciition; however, this was not accomplished. 1If
the change had been made, as good practice would dictate, the first
of ficer could have monitor:d the approach more efriciently and his
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navigational display would have been ready for crousscheck by the captain
ot crossover In case of the failure of the captain's instruments.

As the aircraft approached the glide slope, it continued
through and above it as the captain started his descent, The glide
slope was intercepted as the afrcraft passed through sbout 1,000 ft.
The airspeed during this time varied a few knots above and below 169 kn.

From this point on during the approach, FDR information showed
that the ailrcraft flightpath was not cowpatible with the afrcraft per-
formance which would be expected in stable air. The differences can be
attributed to external forces acting upon the aircraft, such as wind
cuanges or rain drag. Analysis has shown that a maximum density rainr
could produce an increase in drag forces which would equate to a -600
fpm change in descent rate; however, statements by the first officer and
the surviving passengers refute any claim that the aircraft encountered
such a heavy rain before impact. Therefore, the difference hetween
expected and recorded ailrecraft performance was more likely caused by the
winds.

An analysis was conducted to determine the wind changes needed
to produce the recorded aircraft nevformance. The flight recorder data
as recorded and corrected for an assumed 9-knot aivspeed error, as
indicated by the first officer's airspeed callouts, were used in the
analysis. The differences produced by the 9-knot error were not considered
to be significant in the analyzed wind,

Thie analysis indiceted that the aircraft encountered gusty
wind conditions with a predominsntly increasing headwind end/or an
updraft about 50 seconds before impact. The Influence of this wind
condition persisted for about 25 seconds. The Safety Board believes
that the windshear was caused by the outflowing winds from the rainstormw
over the airport as they were affected by the upsloping terrain arcund
Logotala Hill. The windshear wss evident by a sharp increase in airspeed
ana 2 ghallowing of the descent path. Consequently, the aircraft went
above the glide slope. The airspeed at this time was still about 1€0
kn. The sound spectogram showed that, at this time, the thrust was
reduced Lo apparently correct the high snd fast condition.

As the alrcraft passed Logotala Hill, it apparently came out
of the increasing headwind or updraft conlition and the positive per-
formance effect waz lost. In fact, a wind which produced a small negative
performance effect was probably encountered. The thrust was well below
that noitmally needed for a stabilized approach, and, about 16 seconds
before impact, tlie ajrcraft started a rapid descent of about 1,500 fpm.
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Thus, the Board concludes that the cantain recognized the
initial effect of the windshzar condftion and acted te correct the
alrcraft's flight protile by reducing thrust, but he did not recognize
the second effect as the windshear r:onditfon changed. Consequently,
the aireraft, with low thrust, resvonded to the changing wind by Jevel.-
oping a high descent rate, The csptain had at least 12 seconds in which
nhe could have taken action to arrest the descent in time to prevent the
arcident. During that time, the total thrust availabie exceeded that
required to maintain constant airspeed in level flight. That the
necessary pitch attitude and thrust changes were not applied can only
indicate that the flightcrew was not awarr of the high descent rate and
the impending crash.

e e r—— 1 it AR T . st

Evidence indi{cated that, when the sink rate increased, the
captain may have been looking outside the afrcraft and, therefore, wae
not flying by refeirence to the flight :Instruments. At the time the sink
rate increased to about 1,500 fpm, the aircraft was over an area devoid
of lights (kuown #s a "blackhole"), a Leavy tropical rainstorm was over
the airport and roving toward the approach end of the ruiwvay, and the
first officer hnud called the runway in sight.

The cixcumstances of seve:al other accidents which have been
investigated by the Board have indicated that the transition from
instrument flight to visual reference for vertical guidance 1is the most
critical portion of the approach, particularly i{f the transition is
initia’ed prematurely. Dynamic changes to the aircraft's flight profile
are apt to go unrecognized. In this accident, the heavy rainshower
ahcad of the aircraft probably caused visual cues to diminish to the
e.xtent that the increased sink rate would have been extremely difficult.
1f uot impossible, to recognize. As a result of previous studies, the
Safety Board has endorsed strongly the installation of VASI as a visual
aid to vertical guidance and even more 8o, the optimization of instrument
approach procedures which would prevent the premature transition to
visual reference by the pilot controlling the aircraft.

VASI was available and operating during this approach, however,
there was no way to determine with certainty that the crew could have
seen VASI continually during the approach because of the heavy rainstorm
that was moving acrcss the airport. As the heavy rain associated with
the stom moved toward the aircraft's approach path from the opposite
end of runway 5, the rain most likely would have obscured, progressively,
each pair of runway edge lights. This obscuration would have progressed
until the VASI disappeared from the flightcrew's sight. At this point,
the approach could still have been continued because the approach lights,
the runway end identifier lighics, snd up to 750 ft. of runwvay edge
lights could have been visible to the flightcrew. The fact that some
lights were vis‘ble to them is verified by the reneated callouts to that
effect made by the first officer during the approach.
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The Safety Board belleves it likely that the flightcrew did
see and use VASI at sore time during the approach, particularly after
the first cfficer's report that the aircrcft was "...a little high."
Even though the first officer could not remember seeing the VASI, the
most likely veference for his statement of the aircraft’'s position
relative to the glide slcpe would have been VASI, because he had not
changed his No, 2 navigational receiver selector switch to the ILS
frequincy. Therefore, ILS information was not displayed on his in-
struments and to obtain this information, other then visually, he would
have had to look "cross-cockpit' at the captain's instruments to determine
that the aircraft was high. In the last few sevonds, tue first officer
would have had to lool back into the cockpit to ascertain that the
savceruft was at minimum altitude and that the airspeed was 140 kns and
gdvised the captain. It is possible that he would not have seen the
below glide slope indicactions on the VASI under these circumstances.

Even had the captaln been vbserving VASI as the aircraft
descended below glicepath, his attention tc the indicati-ns and his
reaction to an unsafe red/red signal would have had to be rapid and
decisive in ovrder to prevent impact.

The analysis of the VASI indications, based on the flight
profile derived from flight recorder Jdata, showed that, at the time of
the first officer's callout, the captain, assuming that the VASI was
visible to him, would have seen an abcove glide slope indication on the
VASI. This was about the same tlume the high rate of desceut started.
Without reference to his flight instruments or a call from one of the
other crewsembers in reference to the increased rate of descent, the
captain would have had no reason to apply »ower at this time. 1If he
continued to vat_h the VASI, he would have seen an "on glide slope"
indication, then e "slightly low on the glide slope' indication; still
no visual indication alerted him to the need for a power application.

By the time that the VASI would have changed to an unsafe, low indication,
the aircraft was already descending about 1,500 £pm. The ccptain may
have seen the unsafe indication beczuse power was applied shortly before
the first impact is heard on the cockpit voice recorder. This whole
sequence of change in VASI indicatfions would have taken place in 15
seconds or less, with the "below glide slope" and then the "unsafe"
indications occurring in the last 8 seconds or less.

The flight profile analysis showed thet the alrcraft was about
178 feet above the trees when the red/red VASI should have been seen by
the crew. At that time the aircrait was descending at 25 feet/second.
Thus, alleowing 1 second for the captain to introduce a control movenent
after recognizing the necessiiy to do so, the aircraft would then have
lost about 80 feet of altitude before the descent was arrested. This
assumes a very positive leveloff{ maneuver where the aircraft is rotated
at 4°/sec. to a 1.5g load factor. Therefore, the captain would have
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had to recognize and stert responding to the situation within about 2.5
seconds of the red/red VASI presentation in order to 1imit the total
altitude loss to 133 feet and to miss the trees with about 35 feet of
matgin. Slower recognition time or a less positiive leveloff maneuver
would have resulted in impact with the trees. 7The Safety Board believes
that 2.5 seconds 18 marginal for the perceptifon of the change in VASIT
indications and the initiation of appropriate response by the captain,

Performance analysis showed also that the aircraft could not
mafncain £1ight without further loss of airspeed after the leveloff even
with maximum thrust if the decreasing headwind condition encountered
within 120 feet of the trees persisted. However, the Boerd believes it
likely that the windshear encountered by the accident aircraft as it
appreached the ground was a result of the wind variation with altitude
common when in close proximity to the terrain. If so, the aircraft's
performance would not be degraded once level rlight wes achieved.
Accelerated level flight or a climb should have beea achievable after
thrist attainment.

The Safety Board considered another factor which could have
added- to or have supported the captain's visual indications that he need
not apply power to reach the runway rv to arrest a high rate of descent.
The heavy rainstorm which was moving toward the aircraft could have
caused a shortening of the pilot's visual segment—-that distance along
the suriace visible to the pilot over the nose of the aircraft. This
can produce the illusion that the horizon is moving lower and, as a
result, 1s often misinterpreted as an aircraft pitch change in the nose
up direction. "The natural-response by the pilot would be to Jower the
nose or to decrease, not increase, power,

While conceding that the environmental circumstances at the
time of this acclident were unfaverable, the Safety Brard must conclude
that the accident could have been avoided had the crew recognized, from
all available sources, the onset nf the high descent rate and taken
timely action. The Board is, therefore, concerned atout crew procedures
relative to altitude awareness and required callouts. If the crew was
conpletely aware of the aircruft's altitude, they should not have
accepted a glide slope intercept altitude 500 ft. lower than the published
altitude; they should not have accepted an-altitude 180 ft. lower than
that altitude prescribed for the FAF crossing; and the pilots-not-flying
should have made altitude warning callouts. The first officer did make
an altimeter check about 2.4 ninutes before impact, but he said nothing
about actual altitude, About 3 secon’. afte: the first officer's
coument, the captain made an unintelligible comment which may have been
a reccgnition of the afrcraft's lower-than-prescribed altitude because,
5 seconds later, the sound of a power 1ncrease could be heard on the
CVR.
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The CVR tape containcd a few other unintelligible comments
that may have been altitude or warning callouts. However, 1f these
comnents were altitude or warning callouts, it is difficult to understand
why they went unheeled by the captaiu.

Perhaps even mcre fmportant than altitude awarsness in this
accident was awareness of increasing sink rate. Pan Americzn procedures
required that the pilot not flying the aircraft call cut sink rate when
it exceeded 800 fpm and recommended that the sink rate below 2,000 ft.
should not exceed 1,000 fpm. An analysis of the approach to Pago Pago
showed that the 3.25° glide slope wculd require a descent rate slightly
less than 800 fpm vith an indicated airspeed of 135 kns in zero wiad
conditions. In this case, 135 kns was the reference speed (V q¢) for
the approach. Using the company pvocedure of adding oaly half the
steady wind velocity to Vi .f, the required descent rate would be less
than that rate required for zero wvind since the groundspeed would be
ffected by the total value of the steady wind velocity. Any additional
speed margin tc compensate for wind gust velocity would have had the
effect of increasing the groundspecd and thereby increasing the required
descent rate; however, such rates would 3till be less than 1,000 fpm
even with a 35-knot gust nmargin.

The captain of Flight 806 was attempting to maintain an approach
speed of 150 kns. If the anticipated headwind dissipated to zero, the
descent rate required to maintain position on the glide slope would have
been 880 fpm, still less than the 1,000 fpm maximum. Nevertheless,
according to procedures, a callout should have heern made which may have
alerted the captain that the actual winds differed from those reported.

The FPR data showed that the aircraft's rate of descent increased
about 1,500 fpm at least 15 seconds before impact. Again, there were no
callouts and the evidence indicated that the captain did not recogaize
or react te this increased sink rate in a timely manner. The Safety
Board believes that, had he done so as a result of a callout by one of
the nonflying crewmenbers, the accident could have been avoided.

The Safety Board also belleves that flight instruments are
more reliable indicators than the senses of the pilots, especially
during that portion of the approach when the aircraft is close to the
ground and when the visual cues are sparse or diminishing. In undocu-
mented windshear encounter tests conducted at NASA, it was determined
that the flight directo¥ steering commands are adequate except when the
windshear vesulted in very rapid speed decay, when initial steering
commands were not followed by the pilot, ov after the flight director
gain change was initiated at MM passage. Therefore, to manage such
conditions the flight director must be used in combination with other
fl1ight instruments such as the raw data indicatioms.

¢
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In the final 15 seconds of this approach, the rate of descent
. must have averaged considerably more than the 1,000 fpm recommended
% maxinmum and the raw data glide slope needle must have sheawm that the
.. alrcraft passed through, then below, the glide slope. The glide slope

4 was noted unusable below 138 ft., but the aircraft departed the glidepath
well above that altitude. Any indication that the aircraft was below :
the glide slope at an altitude lower than 300 ft. should have been |
treated with suspicion, the note sbout glide slope unusability notwith- '
standing, especially if the VASI was not in sight or was obscured.

- at nmm et eEste———ee o~ W

Survivability

This was a survivable accident. The cabir remained Lfntact;
the crash forces were within human tolerances; and occupant restraiunt
was maintained throughout the accident. The only traumatic injuries
were those to the first officer. The survival problems stemmed from
postcrash factors.

Three major postcrash survival problems were: (1) The cabin
crew did not cpen the primary emergency exits, (2) the passenger reactions
to the crash, and (3) passenger inattentiveness to the pretakeoff briefing
and the passenger information panphlet.

It «ould not be determined why the primary emevgency exits
were not opened on the left side of the aircraft. The fire outside the
aircraft on the right side or th- press of passengers may explain why

th2 doors on the right side were not opened.

The doors on the left side of the aircraft may have been
dameced during the crash. 1In this event, the flight attendants would be
expected to redirect the passengers to other exits. The surviving
passengers were all seated near the middle of the aircraft and did not
hear instructions given by flight attendants after the crash, Since
none of the flight attendants receivec trev-atic injuries in the crash,
it 1is possible that they were overcome by smoke or that they tried to
open the exits and did not radirect passengers to alternate exits.

It is also possible that the passengers crowded against the
doors, and for that reason, the flight atten.ints were unable to open
the exits,

It is unlikely that all of the passengers could have escaped
from the aircraft through the left overwing exits. However, it is
possible that there would have been more survivors had the passeungers
acted according to preflight instructions and proceeded to the nearest
exit, instead of moving toward the main exits through which they had
originally entered.
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All the survivors reported that they listenecd to the pretakeoff
briefing and rced vhe passenger information pamphlet. These actions
prepared them for the evacuation by stressing the location of the nearest
exit and the procedures to be followed In an emergency. The movement of
nost of the passengers, includirg many of the passengers in the overwing
area of the alrcraft, to the front and rear exits indicates that they
efither did not comprehend the pretskeoff briefing or they reacted to the
entergency without thinking.

Fire and Rescue

.Fire and rescue personnel reported that they took 14 minutes
to reach the crash site aand to begin extiaguishing the fire. The response
of the fire department was hampered by the weather, obstacles across the
response route, and the incertainty of whether the fire was from an
aircraft or a house.

It 1s doubtful that any of che occupants remaining in the
aircraft were still alive when the fire and rescue personnel arrived at
the scene.

The fire and rescue perscnnel expoerienced considerable difficulty
in fighting the fire. The greatest problem was the limited access to
the wreckage. 'The one-lane road precluded more than one vehicle from
fighting the fire at & time. All approaches to the fire had to be made
from the front of the aircraft; therefore, total coverage of the fire was
not possible. Had all fire vehicles been able to approach the fire
simultaneocusly, fire damage to the aircraft may not have been so extensive.

3. CONCLUSIONS

Findings

et k. wa——

1. There was no evidence of preimpact structural failure,
fire, or £1light control or powerplant maltunction,

2. Flight 806 was conducting an ILS/DME approach to runway 5
at Fagzo Pago International Airport; the captain was
flying the aircraft; the third officer was performing
first officer duties and was qualified to do so.

All components of the ILS and visual guldance lighting
systems were operating properly.
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When Flight 806 was approximately 3 nmi from the alrport,
1t encountered an increasing hes.twind and updraft v:ich
caused the aircraft to gain afrspecd and deviate above
the glide slops.

The wind condition was associated with a heavy rain
shower which was moving down the runway toward the ap-
proach end. '

The pilot observed the airspeed and glide slope deviations
cavsed by the initial windshear encounter and responded
by reducing thrust.

When Flight 806 was approximately 1,25 nmi from the
airport, the positive performance effect of the windshear
diminished and the airplane, because of the reduced
thiust, began descending at a rate of 1,500 fpm.

The 1,500-fpm descent rate was not corrected for 15
seconds until just before 1. pact, although power was
increased during the last 4 seconds.

The flightcrew had at least scwe of the runwsy lights in
sight during the last 2 minutes 50 seconds of the flight.

The flighterew probably did not recognize the development

of the increasing descent rate and the deviation below
glide slope because of their reliance on visual references;
although VASY was availeble and operating, the lights may
have been obscured by rain.

A visua] assessment of vertical guidunce would heve been
difficult because 6f an absence of visual cues and the
"blackhole" approach phenomena.

Although the first officer monitored and called out
airspeeds and minimum altitude during the final seconds
of the flight, there were no rate of descent callouts by
any of the nonflying crew although the descent rate
exceeded the 1,000 fpm recommended mayimunm for at least
15 seconds.

The No, 2 nav receiver was tuned to the VOR frequency to
provide DME information and the first officer had not
switched to display the ILS information on hia instrunments;
consequently, the glide slope raw deta and flight director
steering comnands were displayed only on the captain's
instrument panel.

L H
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The impact was survivable. Relatively minor crash forces
were involved, occupant restraint was adequat~, and the
occupiable area of the aircraft was not compromised.

The injuries sustained by the fatally injured passengers
as well as the surviving passengers were a direct result
of the postcrash fire.

All surviving passengers reported that they listened to
the pretakeoff briefings and that they reviewed the
passenger information pamphlets.

Fire and rescue response time wes delayed by rain, barriers
acvoss the response route, terrain, and confusion over
what was burning.

Regstrictions in the approach to the fire hampered fire-
fighting effectiveness.

probable cause

deveioped as a
wind changes.

the aircraft's

k- As a
. Ttansportation
o Aduinistration:

! The National Transportation Safety Board determines that the

failure to correct in a timely msrner an excessive descent rate which

pryduced by a heavy rainstoxm and influenced by uneven terrain close to

restricted visibility, the 1llusory effects of a "blackhole" approach,
inadequate monitoring of flight instruments, and the failure of the crew
to call out descent rate during the last 15 seccnds of flight.

"Amend 14 CFR 321,439 tc require that a check airman (1)
observe a pilot as he performs the three takeoffs and three
landings specified for recent experience, and (2) certify that
the pilot is qualified and proficient to return to hie¢ assigned
status. In addition, the check airman should require a pilot

v to perforn sny maneuvers necessary *to certify performance,"
A-74--104

"Require Air Carrier Operations Inspectors to review and
evaluate airport and route qualificsation psrograms to insure

of the accident was the flightcrew's late recognition and

result of the aircraft's penetration through destabilizing |
The winds consisted of horizontal and vertical components !

approach path. The captain's recognition was hampered by

4, SAFETY RECGMMENDATIONS

result of its investigatior of this accident, the National
Safety Board has recommended that the Federal Aviation
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that all information is up to date, that compary procedures
are congistent with the published FAA procedures, and that
obsolete procedural material is not included." A-74-118

"Amend 14 CFR 139.55(b)(2) to prescribe minimum levels of
redicel service provisions similar to those provided for in
Advisory Circular 150/5210.2 to insure that mass cusualties
resulting from an aircraft accident can bte adaquately handled
and satisfactorily treated." (A~75-1)

For FAA's responses to these recommendations see Appendix F,
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ FRANCIS H. McADAMS
Member

/a/ PHILIP A, HOGUE

Member

[a/ WILLIAM R. HALEY

Member

KAY BAILEY, Acting Chairman, filed tha follbwing digsent:

I disagree with the probable cause in the majority decision.
I think windshear should be stated as a major factor in the cause
of the accident. The probable cause should read:

The National Transportation Safety Board determines

that the probable cause of the accident was the aircraft's
penetration through destabilizing wind changes and the
flightcrew's late recognition and failure to coriect in
a timely manner the resulting excessive descent rate.

The winds consisted of horizontal and vertical componente
produced by a heavy rainstorm and influeanced ty uneven
terrain close to the afrcraft's approach path. The
captain's recognition was hampered by rr tricted visi-
bility, the fllusory effects of a "blackhole apprcsch,
inadequate monitoring of flight instruments, and

the failure of the crew to call out descen! rate during
the last 15 scconds of flight.

I believe we should look at the whole picture when deterwining
probable cause. Our visfon becoemes too narrow whan we adhere to
the "last possible chance to prevent the accident" as the only
probable cause. In this case, the complete reasoning should begin
with the fact that there was a windshear and then state the lack
of proper reaction under the circumstances.

/s/ XAY BAILEY

Acting Chairman

October 6, 1977

e e e WL M e g
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APPENDIX A

Investigstion a.d Hearing

Inveatigation

The Safety Board was notified of the accident at about 0825 on
January 31, 1974, The investigation team went immediately to the scene.
Working groups were esteblished for operations, witnesses, weather,
humen factors, structures, maintenance records, powerplante, systems,
flight data recorder, and cockpit voice reccorder.

Participants in the on-scene investigation included repre-
sentatives of the Federal Aviation Administration, Pan American World
Airways, Inc., Air Line Pilots Association, Flight Engineers International
Assoclaiion, 7 e Boeing Ccwpany, Pratt & Whitney Aircraft Division of
United Aircrart Corporation, and tte Government of American Samna.

2, Public Hearing

A 3-day public hearing was hald at the Princess Kaiulani
Hotel, Honolulu, Hawaii, beginping March 19, 1974. Parties represented
at the hearing were: The Federal Aviat:ion Adrinistration, Pan American .
World Airways, Inc., Alr Line Pilots Asuociation, and the Flight Engineers
International Assoclation.

Preceding page blank
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APPENDLY. B

Personnel Information

Captain Leroy A. Petersen

Captain Leroy A. Petersen. 52, was employed by Pan Americon
World Airways, Inc., March 3, 1951. He received his initial B707 training
as a Reserve Copilot/Navigatcr Novenber 1, 1960. He was upgraded to
Magter Copilot ¢n the B707 or: July 2, 1965, and to B707 captain November 19,
1967. Captain Petersen had 17,414 flight hours, of which 7,414 hours
were in the B707,

Captain Petersen neld Airline Transport Pilot Certificate No.
7191-41, iesued July 2, 1965. He was types vated in the Douglas NC4,
Boeing 337, 707/720. He posuessed radio certificate No. 12500880 and
navigator certificate No. 1225347, issued September 5, 1951, His first-
class physical was taken August 9, 1973, with no limitations.

First Officer Richard V. G ines

First Offficer (¥/0) Richard V. Gaines, 37, was employed by Pan
American World Afrways, Inc., August 7, 1964, His initial B707 Reserve
Copilot/Navigator training was completed October 20, 1964, and he wae
upgraded to Master Copilot on June 15, 1967, He had 5,107 flight-hours,
all in the B707. 1In the past 60 days he had flown 127:14 hours and
56:44 in the past 30 days.

F/0O Gaines held Airline Transport Pilot Certificate No. 157£652
dated July 14, 1967, with type ratings in the Boeing 707/)20. He held
radio certificite No, P~3-12-17992 issued June 23, 1969, and navigator
certificate No. 1623158, dated February 16, 1965. His first class
medical examination was taken November 21, 1973, with no waivers noted.

F/0 Gaines completed his "A" Phase training Jaruary 18, 1974.
The simulator and aireraft portions of “B'" Phase training were completed
July 21 and 22, 1973. In addition, he completed voluntary simulator
training July 1, 1973. Nr. Gaines was observed by an FA\ inspector
March 20, 1973, during an en route inspection, Numerous vouting Copilo§1
Trip reports were revicwed £from his file, and no adverse corments ware
noted,

F/0 Gaines had flown into Pago Pago twelve times in the year
pi<ceding the accident.
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APPENDIX B
Third Off{cer James S. Phillips

Third Officer James 5. Phillips, 43, was employed by Pan
imerican World Airways, Inc., April 25, 1966. His initial B707 training
a3 a Reserve Copilot/Navigaror was completed January 3, 1967. He had
5,2Q8 flight hours, including 4,706 hours in the B707. In the past 60
days,-he had flown 119:07 hours, and in the last 30 days he had flown
56:07 houre. Between July and December 1973, he recorded 199:38 hours
of night flying.

Mr. Phillips held Commercial Pilot rating No. 1498280 issued
May 16, 1961, a radic certificate issued May 23, 1966, and navigator
certificate No. 1729148, {3sued November 21, 1966. His first class
medical examination was teken February 5, 1973, with no waivers noted.

Mr. Phillips completed "A" Phase of training November 14,
1973. The following comnents were noted by the training captain: "'A’
Phase complete. Good work. Should rate in six hours.' The "B" Phase
simulator train'~g was accomplished May 7, 1973, and the alrcraft period
completed the following day. After the aircraft period, the training
captain commented: "All areas at a good level of RCO proficiency Ck for
Iine 1dg." This aircraft period was observed by an FAA inspector.

Mr. Phillips had flown into Pago Pago Alrport seven times in
the past 7 months. Since Octcber 11, 1973, he had made seven takeoffs
and nine landings.

Flight Engineer Gerry W. Green

Flight Engineer (F/E) Gerry W. Green, 37, was employed by Pan
American World Alirways, Inc,, April 24, 1967. He received his initial
Reserve Copilot/Navigator B707 training October 20, 1967, and his initial
B707 Fiight Engineer Qualificaticns July 2, 1973. '.: had 2,399 flight
hours of which 1,444 houzs were in the B707. In the past 60 days he had
flown 82:15 hours, and in the past 30 days he nad flowm 63:13 hours.

F/E Green held Commercial Pilot rating No. 1497654 issued
March 27, 1963. His radio certificate was issued October 4, 1966, and
his navigator certificate No. 1771733 was dated July 14, 1967. He held
Flight Fngineer certificate No. 2077773, dated March 11, 1971. His
second class medical examination was taken August 3, 1973, with no
wvaivers.,

F/E Green completed his "A" Phase training December 7, 19753,
His last flight engineer- 1ine check was completed July 2, 1973, and his
FAA B707 qualification check was June 20, 1973.
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All four flighicrew members had identical itineraries during
the 24 hours preceding the accident. They had been off duty about 19:14
hours before reporting to the airport in New Zealand 1 hour before
takecff. Their total flight time for the 24-hour period was 3:46 hours.
Interviews with Pan American operatiocns personnel at Auckland, New
Zealand, indicated the crew appeared normal and alert during the preflight
preparation.

Flight Attendants

Last
Initial Recucrent
Training Training

Elizabeth Givens 7-14~-6( 6--20-73
Gorda Rupp 3-30-66 1-17-73
Gloria Olson 3-6~72 3-2-73
Patricia Reilly 5-30-72 3-28-73
Kinuks Seko 5-14-69 9-7-73
Yvonne Cotte 3-6-73 3-6-73
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Alrcraft Information

Afrcraft N454PA, 2 Boeing 707-321B, serial No. 19376, was
owned and operated by Pan American World Airways, Inc. Tt was manu-
factured December 20, 1967, and delivered to Pan American on that date.

The last major inspection, an aircraft inspection/refurbish-
rwent was performed April 22, 1973, in Miami, Florida. A maintenance "B"
check had been accomplished January 24, 1974, and & maintenance "A"

check had been accomplished at Auckland airport just before takeoff
January 30, 1974,

Before the takeoff from Auckland. the alrcraft had accumulated
21,625 hours flight time.

Tha weight and balance manifest for this flight indicated that
the aircraft :ad bheen within its weight and balance limitations both at
takeoff and at the time of the accident.

There were 117,000 pounds of jet A-1 fuel aboard the aircraft
upon departure from Auckland., The planned fuel burn-off for the flight
tc Pago Pago was 48,500 pounds. The estimated gross weight, fuel
remeining, and center of gravity at the time of the accident weve 245,400
pounds, 68,500 pounds, and 26.2 percent, respectivaly. The aircraft was

carcvying 37,900 pounds of stored fuel to be used on a later leg of the
trip.

According to company records, all airworthiness directives
w.re complied with. -

M
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APPENDIX C

No. 1 Engine
S/N P645165

No. 2 Engine
S/N P668165

No. 3 Engine
S/N 695684

No. 4 Engine
S/N 645961

A B neEb o b e e o L

Date
Installed

2/22)72

4/11/73

4719/73

12/19/73

ENGINES

TSO Hours

14,814

18,769

9,370

20,527

Flight
Cycles
8,451,
6,181

1,373

6,478

Hours Since
Installed

14,814

18,759

22,744

20,527

Company records indicate that N454PA had been maintained in
accordance with coupany procedures and with FAA requiremcnts,

T
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APPENDIX D
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Appendix E
Flight Profile - Relationship with Glideslope & V.A.S.I.

Dist nce GLIDESLOPE VisUAL AFPROACH SLOPE INDICATOR
10 runw Altityde
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See text {Section 1.16) for assumptions used to derive this chart.




- 39 -

APPENDIX F

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C.

Notation 1365
December 13, 1974

THE ADFINISTRATOR

Honorable John ¥, Reead, Chairman
National Transportation Safety Board
Department of Transpe_ _ation

Washington, D, C. 20591

Dear Mr, Chatrman:

I have reviewed Safety Recommendation A-74-104 concerning the
Board's investigation of the Pan American World Airways' {PAWA)
Flight 806, B-707 accident near Pago Pago International Airport on
January 31.

As you atate In your leiter, Captain Peterson, after being off flight
status for some four months, did in fact accom.plish 21l of the re-
qualification training for the B-707 aircraft required by Federal
Aviation Regulations, 'n addition to simulator training under the
supervision of a check airrnan, ground achool sessions and three
actual takeoffs and landings, he received 34 flying hours as pilot-
In-command prior to the accident,

We very much appreciate the suggestion which you and your Boeard :
Members have made that Section 121, 439 of the Federal Aviation ;
Regulations be amended to require that a check airman supervise '
the three takeoffa and landings in the saine manner In which, by
current regulation, the simulator training is supervised, And we
note that if this were to be done, that same check airman would be
free to require the ptlot to perform any cother maneuvers deemed
necessary or advisable,

]
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Your recommendation ls being given close and carefal attention by
the FAA staff and, through it, by approprlate orgarizations and in-
dividuals in the avliation comununity. I will advis~. you personally of
my deciston,

Sincerely,

Administrater

s g -
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, BC. 20390

THE ADMIMIATRATOR

JAN 141978

Honorable John H, Keed

Chafrman, National Transportation Notation 1365C
Safety Board

Depactment of Transportaticon

Washington, D, C. 20591

Dear Mr. Chairmang

This 1s {n vasponse to your letter of December 24 regarding
Safety Recoarmendation A-74-118,

Although afyport qualification was not censidered a caiusal
factor la the accident, we will fssue en Alr Carrier Operations
Alert to outr field iaspectors as soorn as possible after the

authorized release date to implenent your recoomendation,

Sincacely,

Adainistrator




TS ST I A U e B A A Y HE AR B ek a - o s Bmue e pea —

APPENDIX F

DEPARTMENT OF TRANSFCRTIATION
FEDERAL AVIATION ADMIN'STRATICN

WASHINGTON, D.C. 20590

JAN 271975

Bonorable John H. Read

Chairman, National Transportation Safety Roard
Department of Transportation

Washington, D.C. 20591

Dear Mr. Chairman:

This vill scknowledge receipt of your January 16 letter
which transmitted Safety Recomrendation A-75-1,

We are studying (he recomsendation and will respond as
soon as our evaluation is complated,

Sincecely,

HrnaudeaPBaty it

Adainistrator
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APPENDIZ F

DEPARTMENT OF TRANSPORTATION
FEOERAL AVIATION AOMINISTRATION

WASHINGTON, D.C. 20590

%

February 26, 19715

Honoredle John H. Reed

Chatrman, Nationsl Transportatica Safety Noard THE ADMINISTRATOR
Departuent of Transportation '

Washiogton, D, €, 20591

Notatien 1365D
Dear Mr. Chairman:

This 1s fn respcnse to NTSH Safaty Recowmendation A-75-1,

We concur in your recoemendation to avend Sectica 139.55 of 7ederal
Aviation Regulstiocns Fart 139 to pres:ride minimm levels of medical
service provizions to insure that wesn casuzlties resuitiog from aa

Afrcraft accideut can be adequately handled and satisfactorily
treaated,

R R R e M T e TR S

The Federal Aviaticn Mdn{nlstraticn haa for some time vequired
airports to develop, as a certificaticen requirement, an emer;ency
plan and has encoucaged perindic testing of the plan. The Agency has
also been in the procesy of developing nore definitive requirements
conceraing medical services in the cmergency plans.

The nev requireaents will expand oa vhat an ateport manager will be
required to faclude in his tuergency plas ccocerning wedical gervices
and will Be the subject of a proposed asendment to Pacrt 139. The
additicnal faforwation riquired will {nciude suck Lteus as availeble
commmunications systems both on and off the airport, the availabiliey
¢f sedical facilities and services, procedures for aorification and
psrticipation in & mags casualey ecergen:y, available tracaportation
systend, traffic control procedures, ete, In addtessing each one

of the required iteus, tre levels of nedfcal services nmay ba
esiablished bdased on the total pausenger cupacity of the largest
aircraft providing service to that airpore,

A project for devel uent of a Notice of Froposed Rule Making bas
been established,

Sincerely,

r )
. i ;
-nleé (: )&’7{/\-’
s B, Dew
eputy Adainistrator
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APPENDIX F

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

e d

WASHINGTON, D.C.

NOTATION 136%
MAR 121978

THE ADMIOETRATOR
Honorab.e John H, Reed
Chafirwin, National Txansportaticm
Safety Board
Depirriment of Transportation
Washington, D, C. 20391

Idear Mr, Chairmang

This is in further reply to your November 21, 1974, letter on the
Board's Safety Recommendatfon A-74-104 concerning the Pan American
World Alrways' B-707 accldent near the Pago Pago International
Afrport on Januvary 31, 1974,

Youtr tecoomendation has been catefully reviewed and I agree with

the suggestion made by you and your Board meabexs, I have, therefore,
divected that a regulatory project te estatlished to amend Sestion
121,433 of the Federal Aviation Regulations ss you bave proposed,

Sincerely,

azes B, Dow
Deputy Adainistrator




