a8 |
 PB91-910404
. - - NTSB/AAR-91/04
~NATIONAL
- TRANSPORTATION
SAFETY
BOARD

WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

AVIANCA, THE AIRLINE OF COLUMBIA
BOEING 707-321B, HK 2016

FUEL EXHAUSTION

COVE NECK, NEW YORK

JANUARY 25, 1990

\I'n




NTSB/AAR-91/04 PB91-910404

NATIONAL TRANSPORTATION
’ SAFETY BOARD

' WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

AVIANCA, THE AIRLINE OF COLUMBIA
BOEING 707-321B, HK 2016
FUEL EXHAUSTION
COVE NECK, NEW YORK
JANUARY 25, 1990

ADOPTED: APRIL 30, 1991
NOTATION: 5255B

Abstract: This report explains the crash of an Avianca Airlines Boeing 707-321B in
Cove Neck, Long Islan-i, New York, on January 25, 1990. The safety issues discussed
in the report are pilot responsibilities and dispatch responsibilities regarding
planning, fuel requirements, and flight following during international flights; pilot-
to-controller communications; air traffic control flow contro! procedures; and
flightcrew coordination and English language proficiency of foreign crews.
Recommeridations concerning these issues were addressed to the Federal Aviation
édlmian_tration and the Departmento Administrativo de Aeronautico Civil (DAAC),
olumbia.
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EXECUTIVE SUMMARY

On July 19, 1989, at approximately 2134 eastern standard time,
Avianca Airlines flight 052, a Boeing 707-321B with Colombian registration
HK 2016, crashed in a wooded residential area in Cove Neck, Long Island, New
York. AVA052 was a scheduled international passenger flight from Bogota,
Colombia, to John F. Kennedy International Airport, New York, with an
intermediate stop at Jose Maria Cordova Airport, near Medellin, Colombia. Of
the 158 persons aboard, 73 were fatally injured.

Because of poor weather conditions in the northeastern part of the
United States, the flightcrew was placed in holding three times by air
traffic control for a total of about 1 hour and 17 minutes. During the third
period of holding, the flightcrew reported that the airplane could not hold -
longer than 5 minutes, that it was running out of fuel, and that it could’
not reach its alternate airport, Boston-Logan International. Subsequently,
the flightcrew executed a missed approach to John F. Kennedy International
Airport. While trying to return to the airport, the airplane experienced a
loss of power to all four engines and crashed approximately 16 miles from the
airport.

The National Transportation Safety Board determines that the
probable cause of this accident was the failure of th2 flightcrew to
adequately manage the airplane’s fuel load, and their failure to communicate
an emergency fuel situation to air traffic control before fuel exhaustion
occurred. Contributing to the accident was the flightcrew’s failure to use
an airline operational control dispatch system to assist them during the
international flight into a high-density airport in poor weather. Also
contributing to the accident was inadequate traffic flow management by the
Federal Aviation Administration and the lack of standardized understandable
terminology for pilots and controlliers for minimum and emergency fuel states.

The Safety Board also determines that windshear, crew fatigue and
stress were factors that led to the unsuccessful compietion of the first
approach and thus contributed to the accident.

The safety issues raised in this report include:

~1. Pilot responsibilities and dispatch vresponsibilities
regarding planning, fuel requirements, and flight
following during international flights.

2. Pilot to controller communications regarding the
terminology to be used to convey fuel status and the need
for special handling. .

3. ATC flow control procedures and respon:ibilities to
accommodate aircraft with low fuel state.

4. Flightcrew coordination and English language proficiency
of foreign crews.




Récommendations concerning these issues Qer;e addressed to the
Federal Aviation Administration and the Director, Departmento Administrativo
de Aeronautico Civil (DAAC), Columbia.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

AVIANCA, THE AIRLINE OF COLOMBIA
BOEING 707-321B, HK 2016
FUEL EXHAUSTION
COVE NECK, NEW YORK
JANUARY 25, 1990

1. FACTUAL INFORMATION

1.1 History of the Flight

On Thursday, January 25, 1990, at approximately 2134 eastern
standard time,! ‘Avianca Airlines flight 052 (AVA052), a Boeing 707-321B with
Colombian registration HK 2016, crashed in a wooded residential area in Cove
Neck, Long Island, New York. AVA0O52 was a scheduled international passenger
flight from Bogota, Colombia, to John F. Kennedy International Airport (JFK),
New York, with an intermediate stop at Jose Maria Cordova Airport, near
Medellin, Colombia. Of the 158 persons aboard, 73 were fatally injured.

The flight was operating under the regulations of Colombia, and was
certified to operate in the United States under the provisions of Title 14 of
the Code of Federal Regulations (CFR) Part 129.2

AVAO52 departed Bogota International Airport at 1310, 5 minutes
ahead of schedule. The flight landed at Medellin at 1404, and was refueled
and prepared for departure to JFK. There was no flightcrew change at
Medellin. The cockpit crew consisted of a captain, a first officer, and a
flight engineer (second officer). AVA052 departed Medellin at 1508.

The flight plan for AVA052 was via an oceanic route over Bimini,
Bahama Islands, and then northbound toward the East Coast of the United
States. The flight was cleared into U.S. airspace by Air Traffic Control
(ATC) via Atlantic route 7 to Dixon, North Carolina, jet airway 174 to
Norfolk, Virginia (ORF), direct to Sea Isle, New Jersey, and then via the
CAMRN TWO ARRIVAL to JFK, at flight level 370 (FL370).3

1 Unless otherwise indicated, all times shown are eastern standerd
time, based upon the 24-hour clock. :

2 94 CFR Part 129 governs the operations of foreign air carriers and
foreign operators of United States-registered aircraft engaged in common carriage.

5 Flight Level is & level of constant atmospheric pressure related to &
teferance datum of 29.92 inches of mercury. Each is stated in three digits
that .represent hundreds of feet, For example, flight level 370 represents a
baromstric altimeter indication of 37,000 feet.
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AVAO52 entered the airspace of Miami Air Route Traffic Control
- Center (ARTCC) at approximately 1728 at FL350. While in Miami airspace, the
flight was given clearance to climb from FL350 to FL370, in the vicinity of
URSUS navigational intersection, and was level at that altitude by the time
it reached ADOOR intersection. }

As the flight proceeded northward, it was placed in holding three
times by ATC. AVA052 was instructed to enter holding first over ORF. This
period of holding was from 1904 to 1923 (19 minutes). The flight was placed
in hplding a second time at BOTON intersection, near Atlantic City, New
Jersey. This period of holding was from 1943 to 2012 (29 minutes). The .
flight was placed in holding a third time at CAMRN intersection. CAMRN -
intersection is 39 nautical miles south of JFK. This third period of
holding was from 2018 to 2047 (29 minutes). -

Between the ORF and CAMRN intersections, AVA052 was cleared to
descend to several lower altitudes. The flight entered the holding pattern
at CAMRN, at 14,000 feet mean sea level (msl). The flight was subsequently
descended to 11,000 feet while in the holding pattern. Figure 1 depicts the
track of AVAO52 beginning at 2042:59.

At 2044:43, while holding at CAMRN, the New York (NY) ARTCC radar
controller advised AVA052 to expect further clearance (EFC) at 2105. The
flight had previously been issued EFC times of 2030 and 2039. The first
officer responded, "...ah well I think we need priority we’'re passing
[unintelligible]." The evidence showed that the first officer was making all
AVAO52’s radio transmissions to U.S. controllers.4

The radar controller inquired, "...roger how long can you hold and
what is your alternate [airport]?" At 2046:03, the first officer responded,
"Yes sir ah we’ll be able to hold about five minutes that’s all we can do.
"The controller replied, "...roger what is your alternate." The first
officer responded at 2046:13, "ah we said Boston but ah it is ah full of
traffic I think." The controller said, "...say again your alternate

4 Voice recordings are taken from the U.S. Air Treffic Control tape
recordings for New York Center, New York TRACON, and JFK Tower. Where
intracockpit conversations of the crewmembers are quoted herein, the
transcript was tsken from the cockpit voice recorder (CVR) eaboard the
flight. The CVR-recorded tape covered the period from 2053:09 to 2133:34.
The recording revesled that the first officer was the only crewmember who
spoke to ATC. The ¢first officer received instructions from the ground
controllers in English and repeated the instructions fn Spanish {n the
cockpit. The <cockpit crew speakers could not be heard on the ares
microphone, except when the crew received the Kennedy tower asutomatic
terminal information service (ATIS) broadcast, information Zulu, at 2100:26.
The first officer .was using a headset instead of the cockpit speskers to
receive {the radio trunsmissions. All three of the CVR’s radio channels
contained identicel signals, but it could not be determined whether the
captain or the second officer (flight engineer) were wearing heasdsets.
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Time (H,M,S)

1) 20.43.59
2) 20.44.09

© 3)20.44,23
4) 20.44 43
5) 20,44,50
6) 20,44,58
7) 20,45.03
8) 20.46.03
9) 20.46.08
10) 20.46.24

11) 20.46.24
"12) 20,46.47
13) 20.46.57
14) 20,47,04
14.1) 20.54.40
14.2) 20,54,45
15) 21,03.46
16) 21,03.56

17) 21,08.29
18) 21.09.38
19) 21,11,07

20.21.15,08
21.21,15.23

22) 21,19,58
23) 21,21,59
24) 21,22.44
25) 21,22.52
26) 21,22.57
27) 21.23.08
2B) 21.23.08
29) 21,23.09
30) 21,23.10
31) 21.23.11
32) 21,23.13
33)21.23.14
34)21,23.20
35) 21,23.21
36) 21,23.23.,
37) 21,23.25.,
38) 21.23.27
38) 21,23.28
40) 21,23.29
41) 21,23.33
42) 21,23.34

Selected Diaglogue

AVAQ52 - Thank you sir you have any estimates for us

R67 - Avianca 052 heavy we just got off the line its indefinite hold at this time
AVAQ52 - OK Avianca 052 heavy . .

R67 - Avianca 052 heavy expect further clearance time . . .

AVADS52 - Zero five two well | think we need priority we're passing (unintalligible)
R67 - Avianca 052 heavy Roger how long can you hold and what is your alternate
AVAO052 - OK stand by on that

AVAO052 - Yes sir we'll be able to hold about five minutes thats all we can do

R67 - Avianca 052 heavy Roger what is your alternate

Note - Now the handoff controller stops monitoring the frequency in order to phone
approach control and get a clearance for AVAQS52

AVAQDS52 - It is Boston but we can't do it now we we will run out of fuel now.

R67 - Avianca 052 heavy cleared to the Kennedy Airport via . . .

AVAQDS52 - Cleared to the Kennedy . . . Thank you

R67 - Avianca 052 heavy contact New York approach .

CAMRN - Avianca 052 turn right . . . I'm gonna have to spin you sir

RDO2 - Okay heading two two zero Avianca zero five two

CAM 3- When we have - with with thousang pounds or less in any tank it is necessary to do --
CAM3 - Then the go-around procedure is stating that the power be applied slowly and to avoid
rapid accelerations and to have a minimum of nose-up attitude

CAM3 - They already know that we are in bad condition

CAM2 - They are giving us priority

APPR - Avianca 052 heavy you are one five miles from outer marker maintain two
thousand . . . cleared ILS 22 jeft

APPR - Avianca 052 heavy contact Kennedy tower . . .

TWR - Avianca 052 heavy Kennedy tower two two left you're number three
following seven two seven traffic . . .

TWR - Avianca 052 . . . cleared to land

CAM2 - Slightly below glide slope

CAM2 - Below glide slope

CAM2 - Glide slope

CAM2 - This is the wind shear

CAM3 - Glide slope

GPWS - Whoop whoop pull up

CAM2 - Sink rate

CAM2 - Five hundred feet

GPWS - Whoop whoop puil up (repeated 3 times)

CAM1 - Lights

GPWS - Whoop whoop pull up (repeated 4 tmes)

CAM1 - Where is the runway

GPWS - Whoop whoop pull up (repeated 3 times)

CAM1 - The runway where is it

GPWS - Glide slope (repeated 2 times)

CAM2 - | don't see it | don't see it

CAM1 - Give me the landing gearup . . .

GPWS - Glide slope (repeated 2 times)

CAM1 - Request another traffic pattern

RDO2 - Executing a missed approach . . .

(Continued on next page)

. hoid at CAMRN . . .



Time (HM.S)

43) 21,23,37
44) 21,23,39

45) 21,23.43
46) 21,24,06
47) 21,24,08

48) 21.24.15
48) 21.24.15

50) 21,24,17
51)21.24.22
52) 21.24.26
§3) 21.24.28
54) 21.24.39
§5) 21.24.55

56) 21.25.03
§7) 21.25.08
58) 21.25.10
§8) 21,25.12
60) 21.25.15
61) 21,25.28
62) 21,25.28
63) 21.25.29
64) 21,26.35

65) 21.26.43
66) 21.26.46
67) 21.26.47
68) 21.29.11
69) 21,29.20
70) 21.30.32
71) 21.30.36
72) 21.30.44
73) 21.32.36
74) 21,32.43
75) 21,32.49
76) 21,32.49
77) 21.32.54
78) 21,33.04

79; 21,33.12
80) 21,33.24

Selected Diaglogue

CAM3 - Smooth with the nose . . .

TWR - Avianca 052 heavy Roger climb and maintain two thousand turn

left heading one eight zero

CAM1 - We don't have fue -

CAM1 - Tell them we are in emergency

RDO2 - That's right to one eight zero on the heading and we'll try

once again we're running out of fuel

TWR - Okay

Note - Avianca 052's engines began flaming out from fuel

starvation less than 9 minutes after this point.

CAM1 - What did he say ,

CAM1 - Advise him we are emergency

CAM1 - Did you tell him

CAM?2 - Yes sir | already advised him

TWR - Avianca 052 heavy contact approach on . .. .
RDO2 - Approach Avianca 025 heavy we just missed a missed
approach and we're maintaining two thousand . . .

APPR - Avianca 052 heavy . . . Climb and maintain three thousand
CAM1 - Advise him we don't have fuel

RDO2 - . . . Maintain three thousand and we're running out of fue! sir
APPR - Okay fly heading zero eight zero

RDO?2 - Flying heading zero eight zero climb to three thousand
CAM1 - Did you aiready advise that we don't have tuel

CAM2 - Yes sir | already advise him . . .

CAM1 - OKAY

APPR - And Avianca 052 heavy I'm gonna bring you about

fifteen miles north east and then turn you

back onto the approach is that fine with you and your fuel

RDO2 - | guess so thank you very much

CAM1 - What did he say

CAM2 - He said that 15 miles in order to get back to the localizer
RDO2 - Can you give us a final now Avianca 052 heavy

APPR - Avianca 052 affirmative sir turn left heading . . .

APPR - Avianca 052 climb and maintain three thousand

RDO2 - Negative sir we just running out of fuel we okay three thousand now okay
APPR - Okay turn left heading three one zero sir

CAMS3 - Flame out flame out on engine number four

CAM3 - Fiame out engine number three essential on number two

CAM1 - Show me the runway

RDO2 - Avianca 052 we just lost two engines and we need priority please

APPR - Avianca 052 turn left heading two five zero . . .

APPR - Avianca 052 heavy you're one five miles from outer marker

maintain two thousand until established on the localizer cleared for ILS two two left
RDO - Roger Avianca

w= End of fight 052 CVR and tower communications ™™
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airport?" The first officer responded at 2046:24, "it was Boston but we
can’t do it now we, we, don’t, we run out of fuel now."

A handoff controller, who was assisting the radar controller at the
NY ARTCC, and who was monitoring these radio transmissions, initiated a call
on the land-line at 2046:24 to the New York Terminal Radar Approach Control
(NY TRACON). At 2046:27, the handoff controller advised the NY TRACON
controller, "Avianca zero five two just coming on CAMRN can only do 5 more
minutes in the hold think you’ll be able to take him or I'11 set him up for
his alternate.” The NY TRACON controller responded, "what’s his speed now?"
The handoff controller replied, “ah, I'm not too sure to be quite honest with .
you, holding speed."” At 2046:38, the NY TRACON controller said, "slow him
to one -eight zero knots and I’'11 take him he’s radar three southwest of
CAMRN." The handoff controller replied, "one eighty on the speed, radar
contact and I’11 put him on a forty [040 degree] heading." The New York
TRACON controller responded, "that’s good." This coordination between the NY
ARTCC handoff controller and the NY TRACON controller terminated at 2046:44.

The NY ARTCC handoff controller later stated that he did not hear a
portion of the 2046:24 transmission from AVA052 and therefore did not pass
the information to NY TRACON that the flight crewmember had stated that
AVA052 could no longer reach its alternate airport.

After being advised by the handoff controller that the NY TRACON
would be able to accept AVA0S52, at 2046:47 the NY ARTCC radar controller
relayed, "Avianca zero five two heavy cleared to the Kennedy Airport via
heading zero four zero maintain one one thousand speed one eight zero."
After the first officer acknowledged the clearance, AVA052 was instructed to
contact the NY TRACON. Recorded air traffic control radar data indicates
that AVA052 departed the holding pattern at CAMRN intersection at 2047:00.

At 2047:21, the first officer contacted the NY TRACON feeder
controller, "...we have ATIS information YANKEE with you one one thousand."
At 2047:27, the feeder controller replied, "Avianca zero five two heavy New
York approach thank you reduce speed to one eight zero if you’re not already
doing it you can expect an ILS two two left altimeter two niner six niner
proceed direct Deer Park."

AVAO52 was then provided with routine radar service, including
descents to lower altitudes and heading changes, to place it in sequence with
other airplanes that were en route to IFR approaches at JFK. At 2054:40,
the feeder controller cleared AVA052 to, "...turn right right turn heading
two two zero I'm going to have to spin you sir."s

At 2056:16, the feeder controller advised, “"Avianca zero five two
I have a windshear for you ah at fifteen ah increase of ten knots at fifteen
hundred feet and then an increase of ten knots at five hundred feet reported
by seven twenty seven." At 2056:25, the first officer acknowledged receipt
of the windshear advisory.

5 “Spin you." is 8 nonstandard term that refers to making a 360° turn.
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At 2102:39, AVA052 was instructed to contact the NY TRACON final
controller. The first officer acknowledged the nrew frequency, "one one
eight point four so long" and at 2103:07 contacted the NY TRACON final
controller, reporting level at 5,000 feet. During the next 7 minutes, AVA0S2
received routine radar service, including several heading changes, and
further descent clearances to 3,000 feet and finally to 2,000 feet.

At 2103:46, the flightcrew began to discuss the procedure for
go-around, with 1,000 pounds or less of fuel in any tank. At 2103:56, the
second officer stated, in Spanish, "then the go-around procedure is stating
that the power be applied slowly and to avoid rapid accelerations and to have
a minimum of nose up attitude."

At 2108:34, AVA052 was. instructed to descend to 3,000 feet. The
first officer acknowledged and at 2108:51 AVA052 descended out of 5,000 feet
for 3,000 feet. -

The following intracockpit conversations in Spanish (recorded on
the CVR) commenced at 2109:21: The first officer stated, "they accommodate
us ahead of an--." At 2109:27, the captain said, "what," and the first
officer stated, "they accommodate us." At 2109:29, the second officer saiq,
"they already know that we are in bad condition." At 2109:30, the captain
said, "no they are descending us." At 2109:35, the first officer said,
"one thousand feet." The captain said, "ah yes." At 2109:38, the second
officer said, "they are giving us priority."

At 2111:07, the final controller stated, "...you are one five
miles from the outer marker maintain two thousand until established on the
localizer cleared ILS two two left." Figure 2 depicts the ILS runway 22L
approach chart.

At 2111:16 (CVR), the captain said, "select the ILS on my side."
The first officer responded, "the ILS is number one - one hundred ten point
nine is set." At 2111:32 (CVR), the captain said, "give me flaps fourteen."
At 2111:33 (CVR), the first officer said, "we are thirteen miles from the

outer marker." At 2111:55, AVAO052 was instructed to maintain an indicated
airspeed "...of one six zero if practical."” At 2112:05 (CVR), the captain
called for ""...flaps twenty five." The first officer responded, "flaps

twenty five." At 2115:08, the NY TRACON controller instructed, “Avianca
zero five two heavy contact Kennedy tower one one niner point one good day."
The first officer acknowledged the instructions.
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At 2115:19, the first officer contacted JFK Tower, stating that
AVAOS2 was "...established two two left." At 2115:23,% the tower controller
responded that AVA052 was number three to land f0110w1ng a Boeing 727 that
was on a 9-mile final.

At 2116:19 (CVR), the captain asked, "can I lower the landing gear
yet?" The first officer responded, "no I think it is too early now."

At 2117:17, JFK tower controller inquired, "Avianca zero five two
what’s your airspeed." The first officer responded, "Avianca zero five two
one four zero knots."” At 2117:30, tower requested, "Avianca zero five two.
‘can you increase airspeed one zero knots." At 2117:41, the first officer

responded, "okay one zero knots increasing.” At 2117:55 (CVR), the captain
said, "tell me things louder because--I’'m not--hearing it." _

At 2118:11 (CVR), the first officer said, "we are three miles to
the outer marker now."™ At 2118:15, the captain said, "resetting the ILS."
At 2118:17, the first officer said, "here it is already intercepted." At
2118:32, the first officer said, "glideslope alive."

At 2119:09 (CVR), the captain said, "lower the gear." The first
officer responded, "gear down." At 2119:21 (CVR), the captain said, "give me
forty." The first officer responded, "forty." At 2119:30 (CVR), the captain
said, "mode selector approach 1landing checklist." -~ The second officer
responded at 2119:22, "landing check." At 2119:58, JFK tower called,
"Avianca zero five two two two left wind one nine zero at two zero cleared to

land." At 2120:10, JFK tower requested, “Avianca zero five two say
airspeed." The first officer responded, "zero five two is ah one four five
knots."

At 2120:17 (CVR), the captain said, "give me fifty," and at
2120:21, he said, "are we cleared to land no?" The first officer responded
at 2120:23, "yes sir we are cleared to land." At 2120:28 (CVR), the first
officer said, "localizer to the left slightly below glideslope." At 2120:33
(CVR), the second officer said, "stand by flaps fifty landing checklist
complete." At 2120:39, the captain said, "flaps fifty now." At 2020:41, the
second officer said, "fifty green light final set.” At 2120:48 (CVR), the
first officer said, "below glideslope.”

At 2121:07, JFK tower requested, "Avianca zero five two heavy can
you increase your a1rspeed one zero knots at all." The first officer
responded, "yes we’re doing it."

 In some cases, the times recovered from the CVR tape and annotated on
the CVR transcript differ by 1 or more seconds from the times annctated on
the ATC transcript. The reason for this difference involves the manner in
which the FAA records the times from the ATC tape versus the manner of
recording the times from the CVR tape. For the saske of consistency, where
the times differ, the times transcribed on the CVR transcript are used in
this report instead of the ATC times,.
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: At 2121:41 (CVR), the captain said, "localizer glideslope one
thousand feet stand by for lights." At 2121:59 (CVR), the first officer
said, "slightly below glideslope." At 2122:05, AVAO52 was about 3.2 miles
- from the approach end of runway 22L. At 2122:07 (CVR), the first officer
said, "one thousand feet above field."

At 2122:57 (CVR), the first officer said, "this is the windshear."
At 2123 08 (CVR), the second officer said, g]1des]ope." At 2123:08, the
first officer said, "glideslope;" at 2123: 09, "sink rate; and at 2123:10,
"five hundred feet."

Between 2123:08 and 2123:23 (CVR), there were 11 "whoop pull up"
voice alerts from the airplane’s ground prox1m1ty warning system (GPWS).7
- Between 2123:25 and 2123:29, there were four "glideslope" deviation alerts
from the GPWS. At 2123:23 (CVR), the captain asked “the runway where is it?"
At this time, AVA052 was 1.3 miles from the approach end of runway 22 left at
an altitude of 200 feet. At 2123:27 (CVR), the first officer said, "I don’t
see it I don't see it." At 2123:28 (CVR), the captain said, "give me the
landing gear up landing gear up." Figure 3 depicts the profile view of
AVA0S52’s ILS approach path and go-around.

At 2123:34, the first officer radioed, "executing a missed
approach Avianca zero five two heavy." The JFK tower controller responded,
"Avianca zero five two heavy roger ah climb and maintain two thousand turn
left heading one eight zero.” The first officer replied, "climb and
maintain one ah two thousand one eight zero on the heading.

At 2123:54 (CVR), the captain said, "flaps twenty five." The
second officer said, "two thousand feet." The second officer responded at
2123:56, "flaps twenty five." At 2124:00 (CVR), the captain said, "I don’t
know what happened with the runway I didn’t see it." Also at 2124:00, the
second officer said, "I didn't see it," and the first officer said, "I
didn’t see it."

At 2124:04, JFK tower controller stated, "Avianca zero five two
you're making the left turn correct sir." At 2124:06 (CVR), the captain
said, "tell them we are in emergency." The second officer said, (CVR), "two
thousand feet." At 2124:08, the first officer replied to JFK tower, "that'’s
right to one eight zero on the heading and ah we’ll try once again we're
running out of fuel." At 2124:15, JFK tower stated, "okay." At 2124:22
(CVR), the captain said, "advise him we are emergency." At 2124:26, the
captain said, "did you tell him." The first officer replied, "yes sir, I
already advised him."

7 The GPWS is acti'w{ated between 50 and 2,450 feet agl radio sltitude,
and will give advance warning slerts to the flightcrew when one or more of

its five thresholds is exceeded: Mode 1 - Excessive descent rate, Mode
2-excessive terrain closure rate, #®ode 3 - Altitude (oss after takeoff or
go-around, Mode & - Unsafe terrain clearance while not in the landing

configuration, and Mode 5 - Below glideslope deviation alerts.
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At 2124:32, JFK tower instructed, "Avianca zero five two heavy
continue the left turn heading one five zero maintain two thousand." The
first officer responded, "one five zero maintaining two thousand Avianca
zero five two heavy." At 2124:31 (CVR), the captain said, "flaps four--
fifteen." At 2124:39, JFK tower radioed, “"Avianca zero five two heavy
contact approach on one one eight point four."

At 2124:55 (CVR), the captain said, "flaps fifteen." Then, also at
2124:55, the first officer made the radio call, "approach Avianca zero five
ah two heavy we just missed a missed approach and ah we’re maintaining two
thousand and five on the...." At 2124:58 (CVR), the flight engineer replied
to the captain, "flaps fourteen." At 2125:07, the NY TRACON controller’
replied to the radio call, "Avianca zero five two heavy New York good evening
ciimb and maintain three thousand." ‘

' At 2125:08 (CVR), the captain said, "advise him we don’t have
fuel." At 2125:10, the first officer made the radio call, "Climb and
maintain three thousand and ah we’re running out of fuel sir." At 2125:28
(CVR), the captain said, "did you already advise that we don’t have fuel."
The first officer replied, "Yes sir. I already advise him hundred and eighty
on the heading we are going to maintain three thousand f2et and he’s going to
get us back." The captain replied, "okay."

At 2126:27, the NY TRACON final controller instructed, "Avianca
zero five two heavy turn left heading zero seven zero." The flightcrew
responded, "heading zero seven zero Avianca zero five two heavy." At
2126:35, the NY TRACON final controller stated, "and Avianca zero five two
heavy ah I’m going to bring you about fifteen miles northeast and then turn
you back on for the approach. Is that fine with you and your fuel?" The
first officer replied, "I guess so thank you very much."

At 2129:11, the first officer asked, "Ah can you give us a final
now...?" The NY TRACON final controller responded, "...affirmative sir turn
left heading zero four zero." At 2130:32, the final controller stated,
"Avianca fifty two climb and maintain three thousand." At 2130:36, the first
officer replied, "ah negative sir we just running out of fuel we okay three
thousand now okay." The controller responded, "Okay turn left heading three
one zero sir." ’ ’

At 2130:55 (CVR), the captain said, "set flaps fourteen." The
first officer responded, "fourteen degrees."” At 2130:55, the controller
stated, "and Avianca fifty two fly a heading of thrze six zero please. At
2130:56 (CVR), the first officer replied to the capta’n, "fourteen degrees."
The captain said, "tell me heading what." At 2130:58, the first officer
responded to the controller, "okay we’ll maint..n three six zero now." At
2130:59 (CVR), the second officer stated, "three six zero now."

At 2131:01, the NY TRACON controller statsd, "okay and you're
number two for the approach I just have to give you enough room so you make
it without ah having to come out again."
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At 2131:22 (CVR), the captain asked, "three sixty no?" The first
officer replied, "three sixty." At 2131:26 (CVR), the captain said, "flaps
fourtegn." At 2132:07, the flight was instructed to turn left to a heading

of 330°.

, At 2132:14 (CVR), the first officer said, “"three three zero the
heading.” At 2132:39 (CVR), the second officer said, "flame out flame out on
engine number four." At 2132:42 (CVR), the captain said, "flame out on it."
The second officer then said, "flame out on engine number three essential on
number two or number one." At 2132:49 (CVR), the captain said, "show me the
runway."

At 2132:49 the first officer radioed, "...we Jjust ah lost two-
engines and ah we need priority please." The final controller then
instructed AVAO52 to turn to a heading of two five zero degrees, advised the
flight that it was fifteen miles from the outer marker and cleared for the
ILS approach to runway 22 left. At 2132:57 (CVR), the first officer said,
"two five zero." .

‘ At 2133:04 (LVR), the captain stated, "select the ILS let’s see."
At 2133:15 (CVR) the captain stated "that no--that,” and at 2133:22 he
asked, "did you select the ILS?"

At 2133:07, the final controller informed the flight, "...you're
one five miles from outer marker maintain two thousand until established on
the localizer cleared for ILS two two left."

At 2133:23 (CVR), the first officer replied, "it is ready on two."
This radio transmission was the last clearance acknowledged by AVA052.

At 2133:24, the CVR ended.

At 2134:00, the NY TRACON final controller asked AVA052, "You have
ah you have enough fuel to make it to the airport?" There was no response
from the airplane.

At about this time, AVA052 impacted on a hillside in a wooded
residential area on the north shore of Long Island. The starboard side of
the forward fuselage impacted and fractured the wooden deck of a residential
home. There was no fire.

1.2 Injuries to Persons

Flight Cabin

Cvew Crew Passengers Infants Other Total
Fatal 3 5 64 1 0 73
Serious 0 1 72 8 0 81
Minor 0 0 2 2 0 4
None 0 0 0 0 - _0
Total 3 6 138 11 0 158
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) / Of the 158 persons aboard, 73 were fatally injured, including the 3

flight crewmembers and 5 of the 6 flight attendants; 81 persons were
seriously injured, including the surviving flight attendant and 8 infants;
and 4 persons received minor injuries.

There were 149 passengers aboard the flight, censisting of the
following: 61 adult males and 61 adult females, whose ages ranged from
19 years to 77 years. There were 16 children, 8 males and 8 females, whose
ages ranged from 3 years to 15 years. There were 11 infants, 8 males and 3
females, whose ages ranged from 4 months to 27 months.

An airplane Seating Diagram, showing the placement of occupants"
(flightcrew, attendants and passengers) and extent of injury of each person
(minor, serious or fatal) is provided as figure 4.

1.3 Damage to Airplane

The Boeing 707-321B was destroyed upon impact. The airplane was
valued by the airline at approximately $5 million.

1.4 Other Damage

Several trees were sheared off just prior to and at the time that
the airplane impacted with the ground. The starboard side of the forward
fuselage fractured the wooden deck of a residence. Property damage is
estimated at approximately $250,000.

1.5 Personnel Information

Although the captain had flown previously on international flights
with either the copilot or the flight engineer, the accident flight was the
first time that all three flight crewmembers had flown together as a crew.

1.5.1 The Captain

The captain, born November 20, 1938, was a citizen of the Republic
of Colombia. His date of employment with Avianca Airlines was May 17, 1962.

He possessed a U.S. Airline Transport Pilot Certificate. The most
recent date of issuance and rating information for the certificate was
November 26, 1976, for a multiengine land, center-line thrust, Boeing 727
(B-727). The captain also possessed a Colombian Air Transport Pilot Rating,
issued December 4, 1969, with the privileges and limitations of copilot
B-727, B-720, and B-707, and pilot HS-748, B-727, and B-707. He was issued a
Colombian class I medical license on December 21, 1989, with no limitations.

The captain’s initial transition training in the B-707 for the
pilot-in-command position was completed satisfactorily in June 1987. The
training included eight simulator training periods totaling 21 hours, a
3-aour check in the simulator and a 1-hour check flight in the airplane with
a .olombian civil flight inspector.
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The captain completed recurrent ground and simulator training in
the B-707 in August 1988. His most recent recurrent training in the B-707
~was completed on June 11 and 12, 1989. His record of training reflected that
he demonstrated satisfactory performance in various maneuvers and procedures
including “"Normal Flight Director ILS and Land,” "Wind Shear During
Approach,"” and "GPWS Training Procedures.” The blocks on his record of
training for "Coupled ILS" and "Raw Data ILS" were blank. The captain’s
record of recurrent training did not indicate whether he had flown instrument
approaches into JFK in a flight simulator.

The captain’s dinitial 1line check into JFK was completed in

September 1987. His most recent line check into JFK was completed in ¢

. September 1989. Items checked as having been satisfactorily demonstrated
during his most recent line check included the following:

Item 4 Flight p]an analysis, understanding o° fuel
required, fuel planning - destination and alternate,
weather reports - destination and alternate;

Item 6 Compliance with FAA regulations;
Item 13 Use of radio facilities;

Item 16 Communication, techniques, and terminology in
Spanish and English;

Item 18 Descent procedures, top of descent speeds,
altitudes, coordination with air traffic control,
and approach techniques;

Item 19 Deviation to alternates, minimums considering the
meteorological conditions and the fuel conditions,
and use of navigational charts;

Item 20 Approaches [the ILS biock on the 1line check form
was checked];

Item 24  Judgement.

In the space on the form for the recording of observations, the
inspector pilot wrote, "good work."

_ From January 1989, to and including the date of the accident
flight, the captain made 14 flights to JFK from Colombia in Boeing 707
airplanes.

As of January- 25, 1990, the captain had accrued a total flight
time of 16,787 hours, 1,534 of which were in the B-707. His total night
flying experience was 2,435 hours, 478 of which were in the B-7(7.
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The instrument time that the captain and the other cockpit
crewmembers -individually accrued is not known. The airline did not record
individual pilot instrument time.

The captain’s total flight time in B-707 airplanes during November
and December 1989, and January 1990, were 37:58 (hours:minutes), 26:40, and
41:54, respectively. .The captain did not accrue any flight time during the
24 hours prior to departure from Bogota on the accident flight.

After the captain completed B-707 upgrade training, he did not fly
other aircraft for Avianca, in accordance with the airline’s policy and
procedures.

The captain was also a pilot in the Colombian Air Force Reserve and
a member of the Colombian Air Line Pilots Association. He had no record of
previous accidents. ‘

1.5.2 The First Officer

The first officer/copilot was born January 2, 1962. He was a
citizen of the Republic of Colomtia. Employed by Av1anca Airlines on
October 1, 1986, he possessed a U.S. FAA commercial pilot’s license, with a
latest date of issuance of April 7, 1983. He possessed FAA license ratings
of "airplane, single and multiengine land, and instrument, airplane." The
first officer also possessed a Coicmbian commercial pilot’s license, issued
originally in August 1983, with the privileges and limitations of single
engine land up to 5,670 kilograms (12,500 pounds), and copilot: B-727 and
B-707. He was 1ssued an FAA first class med1ca1 certificate on January 25,
1989, with no limitations.

During October 1989, the first officer transitioned from the B-727
to the B-707. The transition period included 14 hours of simulated flight
and 135 hours of ground instruction. The airline states that, in accordance
with the vrequirements of the Colombian Civil Aviation Administration
(Departamento Administrativo de Aeronautical Civil - DAAC), the first officer
flew 30 hours as an observer in the jump seat of the B-707.

. The first officer’s initial line check in a B-707 was on a flight
from Bogota to JFK in December 1989, the month prior to the accident.
Instructors’ comments in the fi~st officer’s training records indicated
normal progression and performance. After the first officer completed B-707
transition training, he did not fly other aircraft for Avianca Airlines.

From January 1989 until the accident flight on January 25, 1990,
the first officer made the fo' . owinj B-727 and B-707 f]lghts from Colombia to
New York:

Boeing 727: January 18, March 17, April 27, May 5, June
3, and 17, and July 4 and 14, 1989

Boeing 707: December 8, 18, and 25, 1989, and January 5
and 25, 1990
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The first officer’s total flight time was 1,837 hours. He flew 64
flight hours as copilot in the B-707. His total night flying time was
408 hours, 13 of which were in the B-707. ' '

The first officer’s flight times in the B-707 during November and
December 1989, and January 1990 were 00:50 (hours:minutes), 35:26, and
28:26, respectively. The first officer flew 06:55 during the 72-hour period
prior to the accident. '

1.5.3 The Flight Engineer

The flight engineer (second officer), born January 9, 1945, was a“
citizen of the Republic of Colombia. He was employed by Avianca Airlines on
May 9, 1966. -

The flight engineer held a Colombian flight engineer’s license,
issued July 27, 1973. His license privileges and limitations were for the
B-727, B-720, and B-707. He was issued a Colombian medical certificate,
dated February 6, 1989, with no limitations.

The flight engineer -requalified in the B-707, coming from the
B-727, in October 1989. His requalification included 60 hours of ground
.school, and 20 hours of simulator training given over a 5-day period. Upon
complietion of training, he was given a 2-hour check ride in a B-707
simulator. His training record indicates that he demonstrated satisfactory
knowledge of B-707 flight engineer responsibilities in: takeoff, climb,
cruise flight, descent, holding and landing.

His initial line check in the B-707, after requalification, was in
October 1989, on an out-and-return flight between Bogota and Medellin. The
check flight engineer’s comments included: "fuel computations satisfactory."
After the flight engineer completed B-707 requalification training, he did
not perform as a flight engineer on any other aircraft for Avianca Airlines.

From January 1989, up to the accident flight, he performed as the
flight engineer on the following B-727 and B-707 flights between Colombia
and New York:

Boeing 727:  May 1, and June 19, 1989

Boeing 707: November 9, and December 21 and 28, 1989, and
January 22 and 25, 1990.

The flight engineer’s total flight time was 10,134 hours, of which
3,07 hours were in the B-707. His total night flying experience was
2,986 hours, of which 1,062 hours were in the B-707.

The flight engineer’s flight time in the B-707 during November and

December 1989, and January 1990 were 62:04 (hours:minutes), 52:48, and 48:40,

respectively. He flew 11:37 during the 72 hour period prior to the accident.

ge had not flown during the 24 hour period prior to AVA052’s departure from
ogota. ‘
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1.5.4 Cabin Crew

. There were six cabin crewmembers. Five sustained fatal injuries in

| the impact. The lead cabin crewmember, seated in the forwardmost portion of

the cabin, survived.

Training records for the cabin crewmembers were requested from the

airline but were not received by the Safety Board.

1.5.5 The Flight Dispatcher

Although AVA052 was not issued a dispatch release for the leg of |
the flight from Medellin to New York, the airline had a flight dispatcher -on
duty-at its facility at Jose Maria Cordova Airport, near Medellin.

The flight dispatcher, born December 30, 1953, was a citizen of the
Republic of Colombia. On duty at the time AVA052 departed Medellin, he
recorded a runway departure time of 1508 for the flight. The dispatcher’s
duty period ended at 2030. .

The flight dispatcher possessed a Colombian aircraft dispatcher’s
license, with a Tlatest date of issuance of September 27, 1979. His
dispatcher’s license was listed for B-707, B-720, B-727, and B-747
airplanes. .

His initial dispatch training was completed in November 1977. The
training consisted of 110 hours of instruction, given over a 22-day period.
The flight dispatcher had received recurrent and familiarization training
during May 1982 and May 1985.

Regarding the interpretation of meteorological and navigational
information, the dispatcher’s training records showed no instruction. The
spaces on the training forms that contained the words "meteorology" and
"navigation" were not filled out.

1.5.6 Air Traffic Controllers

U.S. air traffic controllers were involved in handling AVA052 from
the time that the flight entered into U.S. controlled airspace via the Miami
ARTCC. The flight traversed the airspace of the following air traffic
control facilities while en route to JFK: Miami ARTCC, Jacksonville ARTCC,
Washington ARTCC, New York ARTCC, NY TRACON, and JFK tower.

The backgrounds of controllers involved in more critical portions
of the flight are as follows. The New York ARTCC R67 (radar) controller,
age 24, was a full performance level air traffic control specialist. He was
employed by the FAA on April 9, 1985. He graduated from the ATC School at
the FAA Academy in April 1986, and was facility rated in Area E on July 26,
1989. He was medically certified to perform the duties of air traffic
control with no waivers or limitations. He was not a pilot, and he had no
previous experience as a military air traffic controller.
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) The New York ARTCC H67 (handoff) controller, age 30, was a full
performance level air traffic control specialist. He was emp]oyed by the FAA
on April 30, 1982. He graduated from the ATC School at the FAA Academy in
July 1982, and was facility rated in Area E on January 22, 1986. He was
medically certified to perform the duties of air traffic control with no
waivers or limitations. He was not a pilot, and he had no previous
experience as a military air traffic controller.

The New York TRACON CAMRN/LENDY controller, age 33, was a full
performance level ATC specialist. He was employed by the FAA on April 5,
1982, and was facility rated in the Kennedy area on June 11, 1986. He was
medica]]y certified to perform the duties of air traffic control with no °
waivers or limitations. He was not a pilot. He had 8 years exper1ence as a
military air traffic controller and had 2 years experience as an air traffic
controller while employed by a private corporation.

The New York TRACON Final Vector controller, age 33, was a full
performance level ATC specialist. He was employed by the FAA on October 17,
1982. He graduated from the ATC School at the FAA Academy and was assigned
to the Philadelphia tower for approximately 4 months before his assignment to
the New York TRACON. He was facility rated in the Kennedy area on October 5,
1984. He was medically certified to perform the duties of air traffic
control with no waivers or limitations. Although not required for medical
certification, he wore glasses to correct distant vision, and he was wearing
his glasses while working the Final Vector position at the time of the
accident. In addition to being certified in the Kennedy area, he also
performed the duties of Traffic Management Coordinator. He was not a pilot,
and he had no previous experience as a military air traffic controller.

The New York TRACON, Kennedy Sector, Area Supervisor, age 37, was a
full performance level controller and area supervisor. He was employed by
the FAA on January 21, 1982. He was first assigned to the Newark sector as
an air traffic control specialist and then as a Plans and Procedures
Specialist for the Newark sector. In 1987, he was promoted to area
supervisor, and in 1989, he was assigned to the Kennedy sector.

The Area Supervisor had been on duty from 0700 until 2045. He was
not on duty at the time of the accident. Prior to being off duty, he
assigned an air traffic controller from the Kennedy sector to perform the
duties of contro11er in-charge.

He was medically certified to perform air traffic control duties,
with no waivers or limitations. He was a private pilot. He had no pravious
experience as a military air traffic controller.

The JFK tower 1local controller, age 32, was a full performance
. level air traffic control specialist. He was employed by the FAA on July 11,
i382. He was facility rated on February 4, 1986. He was medically certified
- perform air traffic control duties and was required to wear glasses to
“rect '‘for distant vision while performing controller duties. He was
~ing his glasses while he was working the local control position. He was
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not a pilot, and he had 3 1/2 years experience as a military air traffic
controller. ,

1.6 Airplane Information
1.6.1  General

The Boeing 707 (B-707) type airplane first entered commercial
service in September 1958. Currently, about 157 B-707s are registered
outside the United States, flown by 61 operators. The B-707 1is a
transport-category airplane, certificated under Federal Aviation .
Regulations.

The accident airplane, with Colombian registration HK 2016, was a
Boeing 707 series 321B. The 300 series was designed to serve on very long
route segments of up to 6,000 miles, at cruising speeds of up to 0.90 Mach,
and at cruising altitudes up to 42,000 feet msl.

HK 2016 was manufactured in June 1967. Avianca Airlines purchased
the airplane from Pan American World Airways Inc., in February 1977. At the
time of the accident, HK 2016 had accrued a total of 61,764 airframe flight
hours.

A review of the maintenance records for HK2016 revealed that the
airplane had been inspected and maintainec in accordance with Avianca’s
maintenance program that had been approved by the Colombian DAAC. The review
showed that all required items had been accomplished within the times
specified.

A review of maintenance discrepancies logs for the 3 months before
the accident revealed six open items, none of which could be considered
related to fuel leaks or similar problems. All other items had been cleared
by corrective actions. The last calibration of the fuel indicating system
was in June 1989 during the last C-check. The records review indicated
several recurring problems with the autopilot, primarily the ability of the
autopilot to hold altitude. The records indicated that corrective actions
had been taken for these writeups. There had been two previous writeups on
the flight data recorder for failure in the test mode. The corrective action
stated that the foil had been inspected and found to be "OK."

Avianca Airlines had retrofitted each of its four Boeing 707-321B
airplanes with a Tracor/Shannon Engine Qu“et Modification, pursuant to a
supplemental type certificate. All four Pratt & Whitney JT3D-3B engines on’
each of the four airplanes had received the modification, also known as a
“"hush kit." With the modification inst-1led, the noise level produced by the
Boeing 707-321B was in compliance with Stage 2 requirements, in accordance
with 14 CFR Part 36, appendix C.

The supplemental type «certificate for the engine quiet
modification required that a supplement be issued to the FAA-approved B-707
airplane flight manual (AFM). A copy of the supplement was carried aboard
AVA052. It stated, in part, on page 2, dated rebruary 22, 1985:
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: The following performance decrements shall be abp]ied to the
takeoff performance-Timited weights determined from the basic AFM:

0 Takeoff field length - subtract 1,200 1bs.

0 Takeoff c¢limb -(including obstacle
clearance) subtract 2,800 1bs.

On page 3 of the supplement, with an entry date of December 9,
1986, it notes:

For normal operation, landing must be accomplished at Flaps
25... Use of Flaps 40 or 50 is prohibited except as provided
in the Emergency Operating Procedures section of this Airplane
Flight Manual Supplement.

and

Usc of auto-pilot and/or auto-throttle (if installed) is not
permitted for Flaps 25 final approach and landing from a
minimum ¢f 500 feet above the destination airport.

Avianca Airlines’ personnel stated that, as a result of the engine
quiet modification, a fuel overburn of 5 percent was factored into the
airplane’s performance calculations. An additional 5 percent overburn was
factored in for consideration of the airplane’s degraded performance because
of aging.

1.6.2 Flight Plan and Performance Information

The flight plan for the AVA052 route segment from Medellin to JFK
was computer generated by the Society International Telecommunications
Association (SITA) headquarters in Paris. SITA forwarded the flight plan to
the Avianca dispatcher at 0647, January 25, via teleprinter.

The flight plan was based upon a combination of airplane
performance datz supplied by the airline and upper level forecast weather
conditions that existed at the time of the flight plan request.

The flight plan recovered from the airplane contained the planned
routing and fuel required for the flight. It was based upon an airplane zero
fuel weight of 182,000 pounds. The weight at the beginning of the takeoff
roll and the landing weight were entered as 254,430 and 198,910 pounds,
respectively. The flight plan called for AVA052 to depart Medellin via the
Alexandria une standard instrument departure (SID) to TENDON. The great
circle distance from Medellin to JFK was shown as 2,067 nautical miles (nm)
with an air distance of 2,069 nm.
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The flight plan indicated that the alternate airport was Boston
Logan Airport (BOS), and that BOS was 183 nm- from JFK. It showed that the
estimated en route altitude to BOS would be FL230, if diversion to the
alternate were necessary, and that a wind correction of plus 65 knots had
been factored into the fuel required to fly from JFK to BOS.

The flight plan listed the following information regarding the
amount of fuel required for the flight correlated with flight time:

Fuel (1bs.) Time
Destination: JFK 55,520 4 hours 40 minutes
Reserve 4,510 28 "
Alternate 7,600 , 30 "
Hold 4.800 30 "
Total Required 72,430 6 hours 08 minutes
Taxi 1,500
Total blocks 79,930

The Avianca Airlines dispatcher at Medellin prepared the Fuel
Loading Instructions form for the flight using computations based on the fuel
requirements of the flight plan. The original form was given to the flight
engineer of AVA052. Copies of the form were forwarded to the airline
maintenance personnel responsible for assisting in the refueling operation,
as well as the fueling contract facility.

Based upon a fuel density of 6.7 pounds per gallon, the dispatcher
ordered a total block fuel load of 78,000 pounds, with the fuel distributed
symmetrically into main tanks Nos. 1 and 4, and 2 and 3, respectively. The
fuel loading instructions reflected that there was no usable fuel in the
center tank or the outboard auxiliary tanks. At Medellin, all fuel was
loaded into Nos. 1, 2, 3, and 4 main wing tanks. The fuel requested included
4,070 pounds of "extra/stored" fuel (78,000 minus 73,930 pounds). Avianca
personnel stated that the additional "top off" fuel was placed on board to
bring the airplane’s takeoff weight up to the maximum allowable for
runway 18, the planned departure runway.

The Fuel Loading Instructions form indicated that it was necessary
to add 11,642 pounds of fuel in order to obtain the 78,000 pounds requested
by the dispatcher. The flight log for the airplane recovered from the
accident site contained an entry indicating that the flight from Bogota
landed at Medellin with 67,200 pounds of fuel remaining. It was not
stipulated whether this figure reflected touchdown or block-in fuel;
however, Avianca personnel stated that such an entry normally reflects the
pretaxi or block fuel. The two figures (fuel aboard and fuel added) yield a
total "blocks" fuel load of 78,842 pounds.

Airline personnel also stated that pursuant to standard operating
procedure, a drip stick, in addition to the fuel bay and cockpit fuel panel
gauges, was used to ensure that the requested fuel was properly loaded into
the airplane’s fuel tanks.
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The dispatcher’s initial request for fuel was based upon the
t1ight departing Medellin from runway 18. He completed the Weight and
Balance and Load Summary form for the flight based upon the use of that
runway. However, because ambient conditions permitted, the captain and
dispatcher decided to use runway 36, which would allow a higher takeoff gross
weight. The captain subsequently requested that an additional 2,000 pounds
of fuel be taken aboard the airplane. Notations on the Weight and Balance
and Load Summary form noted that the gross weight of the airplane at takeoff
was corrected from 254,799 to 256,799 pounds at 28 percent mean aerodynamic
chord (MAC). The limitations’ block on the form reflected a takeoff gross
weight of 254,800 pounds (for runway 18). The forward and aft center of .
gravity limits were 16 and 35 percent of MAC, respectively.

A notation on the airplane’s flight log found at the accident site
indicated that 80,000 pounds of fuel were on board the airplane at Medellin.
However, entered on page 1 of the flight plan, in the area below the total
planned fuel required for the flight, was the handwritten number "81,000."

Also found at the accident site was the Fuel and Gross Weight
Computations (FGC) form for the flight from Medellin to JFK. It is the
responsibility of the flight engineer to enter data on this form. The form
is used by the flight engineer to track and log the fuel on board an airplane
at various stages during a flight. Data, printed by hand on the form,
included the following: zero fuel weight - 178,300 1bs., block fuel-
80,500 1bs., and block gross weight - 258,800 1bs. Individual fuel quantity
gauge readings noted and recorded before AVA052's departure from Medellin
indicated that there was no usable fuel in the airplane’s outboard reserve
tarks or in the center tank. The No. 1 and No. 4 fuel tank gauge readings
were noted as 15,800 pounds. The No. 2 and No. 3 fuel tank gauge readings
were noted as 25,000 and 25,400 pounds. The sum of these values is
82,000 pounds. This figure, "82.0," was entered in the block entitled "gauge
sum."

Airline personnel stated that the flight engineer would have made a
handwritten entry on the form, indicating a fuel total based on the cockpit
gauges, Jjust prior to the airplane taking the runway for takeoff. The
airline used 1,500 pounds as taxi fuel at Medellin.

The Fuel and Gross Weight Computation form for AVA052 also
included notations for the total amount of fuel used and remaining at five
points along the route of flight. They were made at the top of the climb
(TOC), during cruise, and at the top of the descent (TOD). According to the
notations, the TOC to FL350 occurred at 1539 and required 31 minutes, burning
12,600 pounds of fuel, including fuel required for taxi at Medellin. Fu2l
quantities were recorded at 1640, while the flight was in cruise at FL350.
At that point, 27,300 pounds of fuel had been used and 55,000 pounds
remained. Another TOC computation was recorded at 1739 at FL370. At that
point, fuel used was 40,300 pounds, with 41,200 pounds remaining. At 1839,
with the flight in cruise at FL370, another recording was made showing that
53,100 pounds of fuel had been used, with 29,300 pounds remaining. The TOD
was recorded as having occurred at 1942, at FL370. The fuel remaining gauge
indication and the sum of the individual fuel quantity gauge readings
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recorded at this time were bofh 17,000 pounds. At a later point in the
flight, a fuel gauge sum reading of 14,600 pounds remaining was also
recorgeg. The time and altitude at which this observation was made were not
recorded.: :

The Weight and Balance and Load Summary form for AVA052 for the
flight from Medellin to New York completed by the Avianca Airlines’ aircraft
dispatcher in Medellin showed a computed takeoff weight of 256,799 pounds and
a center of gravity of 28 percent MAC.

Data entered on the Fuel and Gross Weight Computation (FGC) form by
the flight engineer indicated that the weight of the airplane, at the time of
its departure from the gate at Medellin, was 258,800 pounds. Based upon a
takeoff gross weight of 257,300 pounds (258,800 minus 1,500) the forward and
aft C.G. limits would have remained unchanged.®

The Avianca flight dispatcher at Medellin stated that at the time
of AVA0OS52’s departure from runway 36, the runway was dry, and the outside air
temperature was 239 C (73° F). The wind was calm. Based upon these
conditions, the maximum allowable takeoff gross weight for runways 18 and 36
would have been 254,650 and 257,200 pounds, respectively.

Based on the conditions reported at the time of AVA052’s takeoff
from Medellin, the following en route climb data factors were computed:

Brake release weight - 257,000 1bs.; International standard
atmosphere (ISA) plus 15° C, 4 engines, 3 turbocompressors;
Climb speed - 300 knots indicated to FL290; and 0.78 Mach
above FL290.°

Brake Release to 35,000 feet pressure altitude (PA):

Time: 27 minutes

Fuel: 9,393 1bs. + 10% overburn = 10,332 1bs.
Distance: 190 nautical miles :

Average True Airspeed (AVTAS): 422 knots'®

8hata derived from the Avianca B-707 Operations Manual, Loading Section-
Terminal Airports, p. 26.50.122c, dated October 27, 1986.

9Source: Z1P Operations Manual, pp. 19 and 20, dated March 22,
1983. WNote: The information presented on pp. 19 snd 20 did not contain
an sdjustment index for a temperature greater than [SA plui 15° ¢. The
aversge en route climb temperature was ISA pli. 22° 2,

0source: Z1P Operations Manual, pp. 65 and 67, dated March 22,
1983. The following fectors were considered: ©0.81 Mach indicated, all
engines operating, 3 turbos, maximum cruise thrust (imits, total air
temperature (TAT):

FL3S50 = JSA (-25 C) ¢« 4 C (temp differential) = -21 ¢.
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Brake Release to 37,000 feet PA:

Time: 32 minutes

Fuel: 10,492 1bs. + 10% overburn = 11,541 1bs.
Distance: 229 nautical miles

AVTAS: 428 knots

Computed fuel burn at cruise was determined for the following
condi}ions, including the meteorological conditions for the flight:

Aircraft Altitude Fuel Flow X 4 Plus 10%
Wt. in lbs. in_feet 1bs./hr 1bs./hr
250,000 - 35,000 11,816 12,998
230,000 35,000 11,080 12,188
220,000 37,000 10,424 11,466
210,000 37,000 10,068 11,075

Holding performance computations were made for the following
conditions:

Altitude Gross Wt. IAS Fuel flow Plus 10%
37,000 200,000 213 8,192 9,011
23,000 195,000 206 8,284 9,112
14,000 190,000 201 8,472 9,319
10,000 185,000 198 8,380 9,218

Long range cfuise (inflight diversion) data was examined based upon
information obtained from the following sources:

a) The Fuel and Gross Weight Computations (FGC) form for
AVADS2.

b) ATC recorded communications and radar data.

c) United States high and 1low altitude
aeronautical charts.

IFR en route

Pan American World Airways, Inc., via a contractual agreement,
provided a dispatch service for Avianca Airlines’ southbound flights from New
York. The Pan American flight planning computer provides for a 10-percent
overburn cushion for all Avianca Airlines’ B-707 flights.

FL3T0 = 1SA (28 C) + 3 C (temp differentisl) = -25 ¢.

Note: Temperatures at FL350 and FL370 are based on January 26, 1990,
502 upper air deta in the vicinity of Grand Cayman.
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The following data were computed by Pan American dispatch, using
the airline’s flight planning computer. Distance computed is by airway
mileage rather than direct mileage. A zero fuel weight of 178,300 pounds was
assumed. The alternate fuel figure provides en route burn from the,
destination (JFK) to the alternate, plus 30 minutes holding at 1,500 feet,
after a computed approach and missed approach at the alternate. En route
time to the alternate does not include 30 minutes holding. Again, a zero
knot wind is considered:

Alternate Distance Fuel Required Time in
Airport from JFK in 1bs minutes
" Philadelphia 135 12,600 30
Boston 198 14,100 38
Balt/Wash 206 14,300 39
Dulles 256 15,300 44
Syracuse 227 14,700 41

1.6.3 Fuel System

The B-707 uses a capacitance-type fuel quantity gauging system.
The system’s components include fuel indicators and tank probes. The fuel
quantity indicator is a sealed, self-balancing, motor-driven instrument
containing a motor, pointer assembly, amplifier, bridge circuit, and
adjustment potentiometer. A change in the fuel quantity of a tank causes a
change in the capacitance of the tank probe. The tank probe is one arm of a
capacitance bridge circuit. The voltage signal resulting from the unbalanced
bridge is amplified by a phase winding of a two-phase induction motor in the
indicator. The 1induction motor drives the wiper or a rebalancing
potentiometer in the proper direction to balance the bridge and, at the same
time, positions an indicator pointer to show the quantity of fuel remaining
in the tank. ' '

Fuel is contained in seven tanks located within the wing and wing
center section. The reserve tanks and tanks No. 1, No. 2, No. 3, and No. 4
are integral to. the wing structure. The center tank consists of seven
removable bladder cells within the wing center section, interconnected to two
integral wing root section tanks.

Fuel quantity indicators display usable fuel only. Maximum error
for each indicator is +/- 3 percent of full-scale reading. The quantity
indicators should read zero when all usable fuel has been consumed.

The fuel feed system consists of direct tank-to-engine lines
interconnected by crossfeed lines and a crossfeed manifold. Fuel is
supplied, under pressure, directly from each tank to its corresponding
engine by AC electric-powered fuel boost pumps. Fuel may be supplied to.an
engine by an alternate method via the crossfeed manifold.

On February 15, 1380, the Boeing Company, as a result of incidents
and other flight operations involving low-fuel conditions, issued operations
¥enval Bulletin No. 80-1. The bulletin, which applied to all B-707
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operators, was issued to "...provide information regarding flight operations
with low fuel quantity indications.” The bulletin stated that the maximum
indicator error in the airplane’s fuel quantity system "...should not exceed
* plus or minus 3 percent of tank full scale reading."

The bulletin further stated that the minimum recommended fuel
quantity for Tanding:

...can best be determined by each operator due to the
differences 1in weather conditions, air traffic control,
communication, airline policy, etc.... However, to account
for a worst case main tank fuel quantity indicator error of
2,700 1bs. (1,200 kgs.) per main fuel tank, operators should
consider at least 7,000 1bs. (3,175 kgs.) as the minimum
indicated fuel quantity for landing. During any operation
with low fuel quantity, priority handling from ATC should be
requested.!?

On August 1, 1980, the Boeing Company published a revised version
of Bulletin No. 80-1. The revision contained much of the original language
but also stated the following:

Minimum fuel for landing can best be determined by each
operator due to differences in weather conditions, air traffic

control delays, airline policy, etc. However, operators
should consider the possible fuel quantity indicator error
shown... (plus or minus 3 percent of tank full scale reading)

when determining the minimum indicated fuel for landing. For
example, if the actual total of fuel in the four main tanks
for landing is 4,000 1bs. (1,814 kgs.) the total indicated
fuel could be as low as 1,300 1bs. (590 kgs.) or as high as
6,700 1bs. (3,039 kgs.). If any delay is anticipated due to
extended radar vectoring, etc., or if a go-around is likely,
then additional fuel for these contingencies should be added
to the planned fuel quantity for landing. During an operation
with very low fuel quantity, priority handling from ATC
should be requested.

Boeing Company personnel stated that the above bulletins were sent
to all B-707 operators.

”Postoccident testimony revealed that under FAA Air Traffic Control and
International Civil Aviation Organization (ICAO) reguf{ations, the word
“priority" and the phrase “priority handling" hsve no prescribed meaning in
terms of required ATC controller ection. Reference sppendix C.
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1.7 Meteorological Information

The 0700, January 25, 1990, surface weather map, prepared by the
National Weather Service, showed a deep low-pressure area centered over
northeastern Il1linois, with a wavy stationary front extending eastward
through Indiana, and Ohio, and turning northeast in the vicinity of extreme
northeastern Maryland through Long Island, New York, eastern Massachusetts
and into southern Nova Scotia. Another stationary front extended northeast
from west central Georgia to the Virginia Capes, then east-northeast into the
Atlantic Ocean. A cold front extended south from the low through western
Indiana, Kentucky, and western Alabama into the Gulf of Mexico. Winds north

of the more northerly stationary front were north to northeasterly. Between '

the. fronts, winds were east to southeasterly. South of the southern
stationary front, winds were southerly. Skies were overcast, with rain over
all of the Mid-Atlantic states from southern Virginia to extreme southeastern
New York.

The 500-millibar map (about 18,000 feet) for 0700 showed a deep
trough extending south from the Manitoba-Ontario border through central
Minnesota and Iowa, western Missouri, and central Oklahoma and Texas. There
was a strong southeasterly flow over the eastern United States, with the jet
stream extending from central Arkansas through West Virginia, Pennsylvania,
and New England. Winds at the 500-millibar level in the vicinity of the
Mid-Atlantic states were southwesterly at 55 to 70 knots.

On the 2200 surface map (the accident occurred at about 2134), the
low was over northern Lake Huron with the occluded front extending east then
southeast from the low to the crest of the surface wave over northeastern
New York, becoming a cold front and extending south-southwest through eastern
Pennsylvania and into western Virginia. The northern stationary front
paralleled the cold front south-southwest into central Virginia turning back
north through the Chesapeake Bay and western New Jersey, "and through
southeastern New York, west of New York City, before turning east-northeast
into the Atlantic immediately north of Cape Cod. A low was shown on the
front over western New Jersey. The southern stationary front was no longer
carried on the analysis. Winds in the warm sector south of the stationary
front were moderate to strong from the south. Conditions over the coastal
Mid-Atlantic states and New England remained overcast with rain.

The surface observation at JFK at 2100, approx1mate1y 34 minutes
prior to the accident, was as follows:

Type--special; cei11ng--indef1nite 200 feet obscured;

v151b111ty--1/4 mile; weather--Tight drizzle and fog; w1nd--
1900 21 knots; altimeter--29.69 inches; .emarks--Runway 4R
visual range 2,200 feet variable 3,500 fect. ~

At 2135, the surface observation at JFK was as follows:
Type--special; ceiling--partial obscuration measured 300 feet

overcast; visibility 3/4 mile; weather--fog; wind--190°
20 knots; altimeter--29.70 inches; remarks--Runway 4R visual
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range 5,500 feet variable 6,000 feet plus, fog obscuring 3/10
sky.

Regarding the filed alternate airport for AVA052, Boston-Logan
International Airport had the following observation at 1850:

Ceiling indefinite 300 feet obscured, visibility 1/4 mile in
light rain and fog, wind 030° at 7 knots. Runway 4R visual
range 1,400 feet variable 2,400.

At 2050: ceiling--indefinite, zero feet obscured
visibility--1/8 mile in light drizzle and fog; wind--100° at
9 knots. Runway 4R visual range 1,400 feet variable
1,600 feet. A

This observation was issued about the same time (2046:24) that the
f]xghtcrew of AVA052 advised NY ARTCC that they could no longer reach their
alternate.

fhe following are excerpts from pertinent International Airdrome
Forecasts (IAF’s) for JFK and Boston Logan before the departure of AVA052
from Colombia:

IAF for JFK, issued January 25, 1990, at 0545, valid 0700
January 25, 1990, to 03700 January 26, 1990, in part:
Intermittently: 1200 to 1900: visibility 1 mile, moderate
rain, 8/8 stratus 800 feet. Gradually 1900 to 2000: Wind
1700 20 knots gusting to 30 knots, visibility 1 mile, light
rain, 8/8 stratus 800 feet.

JAF for JFK, issued January 25, 1990, at 0649, valid 0700
January 25, 1990, to 0700 January 26, 1990, in part: Wind
1600 6 knots, vxs1b1]1ty 1-1/2 miles, 1lght rain, 6/8 stratus

300 feet, 8/8 stratocumulus 2,000 feet.. Intermittently
0900 to 2000: wvisibility 1 mi]e, moderate rain, 7/8 stratus
400 feet.

IAF for JFK, issued January 25, 1990, at 1100, valid 1300
January 25, 1990 to 1300 January 26, 1990, in part: Wind
160° 15 knots gust1ng to 25 knots, v1s1b111ty 1 mile, llght
rain, 8/8 stratus 400 feet.

" IAF for Boston, issued 0500 January 25, 1990, valid 0700
January 25, 1990, tc 0700 January 26, 1990, in part:
Intermittently 1250 to 1800: visibility 3/4 mile, moderate
rain, 8/8 nimhostratus 500 feet. Gradually 1700 to 1800:.
gigdf 180° 15 knots gustlng to 25 knots, 8/8 nimbostratus

00 feet.
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IAF for Boston, issued 1100 January 25, 1990, valid 1300
January 25, 1990, to 1300 January 26, 1990, in part:’
- Gradually 1300 to 1400: wind 1609 15 knots, visibility
‘1 mile, light rain, 8/8 nimbostratus 800 feet.

The pertinent surface observations for JFK and Boston during the
departure and flight of AVAO52 are contained in appendix E.

1.8 Aids to Navigation

. There was no evidence that any of the navigational aids used by
AVAO52 were out of service, or were not operating to spec1f1cat1on, dur1ng
the even1ng of the accident flight.

1.9 Communications

A1l transmissions from the flight to U.S. air traffic controllers
were, in accordance with FAA regulations, in English. A1l intracockpit
communications during the last 40 minutes and 14 seconds, from 2053: 09 to
2133:23, were recorded on the CVR tape in Spanish.

The - CVR transcript, with Spanish to English translations, is
attached as appendix B.

1.9.1 Flight Following, Dispatching, and En Route Services

The airline did not incorporate flight following in its
dispatching procedures on flights to the United States. Although the
company’s dispatcher and the flightcrew had the capability to communicate
between Colombia and the United States, it was normal that once the flight
had departed Colombia, no communications transpired between the flight and
the airline’s dispatcher at Medellin.

Avianca Airlines had a contract with Dispatch Services,
Incorporated, a facility at Miami International Airport that provided a
dispetch function for numerous foreign flag air carriers operating within the
United States. The Dispatch Services dispatcher, on duty on the evening of
the flight, stated that he received a TELEXed departure message from Avianca
Airlines stating that AVA052 had departed Medellin. No departure time was
given. In anticipation of the flight contacting him as it passed the
vicirity of Miami en route north, the dispatcher obtained the latest weather
and air traffic information for JFK. He did not receive a call from the
flight and there was no record of communications between the Dispatch
Services dispatcher and AVA052. In addition, there were no records of
contasts by AVA052 with other flight services, such as flight service
stations VOLMET (transcribed international weather observation and
forecasts), EFAS (En Route Flight Advisory Service), or flight watch along
the route, to obtain weather or other information.

Avianca Airlines maintained an office at Miami International
-=rt because Miami was a regular destination, as well as an en route stop
Yombia-to-North America flights by the airline’s B-727 airplanes. A




32

review of the 90-day period prior to the January 25, 1990, accident found a
record of 28 Avianca B-727 airplanes making en route stops at Miami
International Airport. There was no record of en route refueling stops at
Miami International Airport by any of Avianca Airlines’ four B-707 airplanes
during this same period.

, An exam1nat10n of the airline’s records shows that out of an
average of four flights per week (three from Bogota and one from Medellin)
from January 6, 1989, through February 23, 1990, Avianca Airlines’ flights
from Colombia to JFK diverted to an alternate airport a total of five times,
as foliows:

January 6, 1989, a B-707‘diverted to Boston

January 6, 1989, a B-727 diverted to Baltimore

September 16, 1989, a B-727 diverted to Washington

October 17, 1989, a B-727 diverted to Philadelphia

February 23, 1990, a B-727 diverted to Washington
1.10 Aerodrome Information

John F. Kennedy International Airport (JFK) is located in Jamaica,
Queens, New York, approximately 11 miles southeast of Manhattan. The airport
is categorized as "high density.” Special air traffic rules in 14 CFR Part
93 apply. Prior reservation is required for arrival. In 1989, the airport
logged 483,367 operations (takeoffs or landings), of which 292,050 were
classified as air carrier.

JFK airport has five runways: 04 right/22 left, 04 left/22 right,
13 left/31 right, 13 right/31 left, and 14/32. Runway 14/32 is reserved for
short takeoff and landing (STOL) aircraft. The preferred ILS runways are
the 13/31 parallel runways.

On the evening of January 25, 1990, as a result of a wind from the
southwest, the active ILS runways were the parallel runways 22 left and
22 right. Runway 04 left/22 right is an 11,351-foot by 150-foot asphalt and
concrete runway, with a grooved surface. It had operating high intensity
runway lights (HIRL) and centerline lights (CL). Runway visual range (RVR)
equipment was located at the threshold and rollout point at each end of the
runway. The minimum landing visibility for a straight-in precision ILS
approach to runway 22 right is 3/4 mile. The local weather conditions went
below 3/4 mile about 1547. For the remainder of the evening, all approaches
were made to, and landings were made on, runway 22 left. AVA052 was assigned
- the ILS for runway 22 left.

Runway 04 right/22 left is an 8,400-foot by 150-foot asphalt
runway, with a grooved surface. On the evening of the accident, it had
sperable HIRL, CL, a medium intensity approach lighting system with sequenced
i ~ashing lights (MALSR), and touchdown zone lights (TDZ). RVR equipment was
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located at the threshold, mid-length, and rollout point of each end of the
runway. The ILS and distance measuring equipment (DME) for the runway were
paired on frequency 110.9 megahertz. The minimum visibility for landing on
runway 22 left is 1/2 mile, or an RVR of 2,000 feet for category D aircraft. .

The "remarks” section of the Airport/Facility Directory (Northeast
.~ United States) for JFK stated that temporary localizer needle aberrations may
be experienced on ILS approaches to runway 04 right or 22 left because of
heavy Jjet aircraft in the vicinity. Flights were requested to use caution
for possible radio interference or false instructions on the tower
frequencies.

On January 28, 1990, an inflight evaluation of the runway 22 left
ILS/DME approach was conducted by the Federal Aviation Administration. The
operation of the equipment was found satisfactory.

1.11 Flight Recorders

The flight data recorder (FDR), a Lockheed model 109, was removed
from the airplane wreckage by Safety Board investigators and brought to the
Safety Board’s laboratory in Washington, D.C. Upon examination, it was found
that the recording medium had been expended at some point before the accident
flight, and the recording medium foil was taped down so that the recorder was
not operable at the time of the accident. No information was recorded by the
FDR during the accident flight.

The cockpit voice recorder (CVR) for AVAO52 was a Collins model
642C-1. It was removed and brought to the Safety Board’s audio laboratory.
The entire tape contained 40 minutes and 15 seconds of excellent quality
recording. A verbatim transcript (appendix B to this report) was prepared.
It is divided into three columns: one for the intracockpit communications,
mostly 1in Spanish; one for the English translation of the Spanish
communications; and one for radio transmissions between the flight and air
traffic control. Spanish-speaking Safety Board personnel participated in the
transcription and translation.

1.12 Wreckage and Impact Information

The airplane impacted on an approximately 24° upsloping hill.
(Figure 5 is a sketch showing a profile of the terrain and the airplane’s
impact angle.) Based on ground scars left by the engines and airframe, the
entire fuselage, with the exception of the cockpit and forward cabin, came to
a stop within 21 to 25 feet after impact. (Figure 6 contains phatographs
showing the wreckage site.)

The fuselage was found partially separated into. three sections.
The cockpit and forward-cabin had broken away from the rest of the fuselage
at the time of terrain impact and had continued to move over the crest of the
slope, coming to rest about 90 feet forward of the main wreckage. This
section was significantly damaged, with seats ard other cabin conponents
lying on the ground, extending back to the main wreckage.
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Figure 6b.--Wreckage site, AVA052.
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The main fuselage had come to rest, upright, on the upslope of the
hill, on a heading of about 182°. The forward end of this sectic~ extended
over the crest of the slope. ’

The right horizontal stabilizer was found attached to the
-empennage and was relatively undamaged. The left horizontal stabilizer was
found attached to the empennage but had fractured off into two pieces
approximately 4 feet outboard of the fuselage. Continuity was established to
. the controls.

The vertical stabilizer was found intact. The rudder pedal
assemblies and all attached cockpit hardware had been bent and fractured, but
continuity was established from the cockpit rudder peda]s and trim whee] to
the rudder assembly.

Both,wings were found severely damaged. The port wing was found
fractured into three major pieces. The inboard piece extended from the wing
root to just inboard of the outboard engine. This piece had sheared off at
the root but was lying next to the fuselage and aft of its original attached
position. The next outboard wing section extended 2 feet across from the
inboard to the outboard fracture. The right wing exhibited the results of
several severe impacts on its leading edge. The outboard section of the
right wing had fractured away between the two engines. It was found lying
beside and aft of the inboard section. The inboard section, still attached
to the fuselage at the wing root, came to rest against trees near the top of
the slope. A1l attached leading edge flaps and slats were in the extended
position.

The flaps were measured at a 149 setting. A1l trailing edge
surfaces were found either still attached to the wing, in their proper
positions, or lying under the wing. There was no evidence of any preimpact
failure within the flap system.

Inboard and outboard ailerons, on both the port and starboard
wings, were found still intact. Continuity was found from the cockpit to all
aileron controls. Inspection of the aileron system found that roll control
through outboard aileron operation was available, consistent with deployment
of the trailing edge flaps.

The No. 1 engine was found still attached to the fractured section
of the left wing. The No. 2 engine was found still attached to the inboard
fractured section of the left wing.

The No. 3 engine was found lying at 7 o’clock, relative to i:s
proper position on the starboard wing. It was separated at the engine moun:s
and the inlet was embedded in the hill. The No. 4 engine was found separated
from the pylon at the .engine mounts and was lying 25 feet forward of .its
initial point of impact. Its damaged right side cowling was lying nearby.

There was no evidence of inflight or postimpact scorching or arcing
within the electrical system and no evidence of fire or fuel odor anywhere in



38

the airp]ané. Examination of all four engines revealed no evidence of
‘rotation or power at impact. '

‘ ~ A1l four of the main fuel tanks had been punctured by trees at
impact. Access doors were removed from the fuel tanks in order to inspect
for *%e presence of fuel. A small quantity (less than 5 gallons) was found
in the aft ‘portion of the No. 4 tank. A cotton wiping rag, measuring
approximately 5 by 8 inches, was found near the aft boost pump, in the No. 4
tank. During removal of the No. 4 main tank boost pump, 1-1/2 to 2 gallons
of fuel were drained from the pump cavity. The fuel dump chutes were in the
stowed position.

The cockpit fuel gauges were removed for testing. (See details in
section 1.16 of this report.) : ‘

1.13 Medical and Pathological Information

A1l three flight crewmembers were fatally injured at impact. The
pilot and first officer sustained severe head injuries. The second officer
sustained severe chest injuries and multiple fractures.

Toxicological samples of the flightcrew’s remains were negative for
alcohol and drugs, with the exception of one laboratory which found very low
levels of ethanol and 2-butanol in a Tliver sample. This sample was
determined to have been contaminated with externai material. '

There was no evidence that any of the three flight crewmembers was
not rested prior to departure. There was no evidence of recent, unusual
stress upon any crewmember.

Toxicological samples were obtained by the FAA on five of the ATC
specialists who controlled AVA052 in the latter stages of its flight. Those
tested included two controllers from the New York ARTCC, two from the New
York TRACON, and the local controller at JFK tower. Under DOT regulations
existing at that time, the FAA was not required to provide the results of
these tests to the Safety Board. Board investigators requested the results
of these tests directly from the controllers but they declined. They also
declined to submit to Safety Board requests for separate toxicological
testing. No evidence was found to indicate that controller fitness for duty
was a factor in the accident.

1.14 Fire

There was no fire.
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- 1.15 Survival Aspects
1.15.1 Rescue

After the crash, a large rescue effort was quickly mobilized.:
Local .residents, who were first on the scene, called police, fire, and
emergency telephone numbers. The response came from several neighboring
communities and services.

There was a narrow, blacktopped residential road traversing the
slope of the hill at the point where the airplane’s empennage came to rest.
Another branch of the residential road that passed by a residence was struck
by the airplane. Both of these narrow roads combined into a single *
residential road, which continued outbound to the highway and the town of
Cove Neck.

Rescuers were restricted by the single residential road upon which
to gain access to the crash site. This problem, combined with the number of
responding agencies, resulted in a traffic jam on the road between the
accident site and the highway. Despite quick and professional efforts to
get appropriate vehicles into and out of the site, more rescuers were
available than could be used, and a speedy means to move survivors became the
priority. Nassau County Police helicopters were brought in and, operating
from an improvised landing site in the backyard of a residence located be]ow
the accident site, flew out many of the injured.

1.15.2 Location-of Crew and Passengers in Relation to Injuries

Interior. furnishings, consisting.of the galley, seat units, seat
belts, overhead bins, decorative panels and floor structure from- the
cockpit/forward fuselage section, were found scattered along the wreckage
path between the separated forward section of the cabin and cockpit, back to
and into the fractured opening of the second section of the cabin. This
fracture was just forward of the point where the leading edge of the wing
mates with the fuselage. Interior furnishings were also scattered along the
wreckage path forward of the nose of the airplane, up to a point about
100 feet beyond- the final resting point of the cockpit and forward cabin
section.

The -interior of the cockpit was found substantially damaged. Four
of the five cockpit seats (the three seats occupied by the flightcrew, as
well as one of the two observer jump seats, both of which were unoccupied)
were lying outside the cockpit.

The ca~tain’s seat was separated from the lower leg attachments to
the base structure of the seat. The seat pan, back and adjustment mechanisms
were found generally intact. There were no shoulder straps or inertial reel
installed on the pilot’s seat. The base of the seat was attached to a 3-by
4-foot section of the cockpit’s flight deck. That section of floor was the
largest section of the floor from within the cockpit found intact. The
floor, although separated in several places, was flat without significant
deformation. .
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The first officer’s seat was substantially damaged. The seat back
was separated from the seat frame and was not located. The seat adjustment
. mechanism system was intact. The left and right sides of the lap belt and
rotary type release buckle were on the seat and were operational. There were
no sqgrlder straps and no inertial reel for shoulder straps with the seat
assembly.

The flight engineer’s pedestal-type seat was lying outside the
cockpit. - The seat was equipped with a four-point restraint system, and the
inertia reel for the single shoulder harness was damaged but still attached.

There was substantial damage inside the overwing section of the

. cabin. Interior furnishings, consisting of passenger seat units, overhead
bins and decorative panels, were piled up outside the forward opening. There
was a fracture of the longitudinal floor track-beam, evidenced by a downward
disruption of floor panels between two lateral floor beams. The remainder of
the cabin floor was generally intact but was displaced downward about
3 inches on the right side. The inboard rear legs of 16 seat assemblies
remained attached to the floor track in the overwing section. The
outboardlegs of these assemblies were fractured at the floor track. These
seats were found outside the cabin and forward of the overwing section.

The aft cabin section was open at its forward end. Most of the
seats in this section were found separated from their floor tracks. The
floor panels were displaced, the aft galley and lavatories were displaced,
and food from the galley was scattered throughout this section.

Most cabin doors were found opened, inciuding the main boarding
door (L-1), the forward galley door (R-1) and the aft galley door (R-4). The
left forward overwing emergency exit hatch was found in place and could not
be opened because of fuselage distortion.

The emergency evacuation slide packs for doors L-1 and R-1 were in
place and relatively undamaged. Evacuation slide inflation bottles remained
partially pressurized. The emergency slide pack for the rear cabin entrance
(L-4) was in a significantly damaged area of the fuselage. The rear galley
slide pack (R-4) was missing from the door and could not be located. There
were no girt bars found for any of the slide assemblies.

The left aft overwing emergency exit hatch could not be located.
However, it was reported by rescuers that they had removed this hatch, as
well as the two overwing hatches on the right side of the cabin. They
reported no difficulty in removing these hatches.

The aft section of the fuselage had rolled slightly to the left and
came to rest on the lower one-third of the L-4 aft cabin entry door,
preventing the door from open1ng The damage to the inside of the cabin was
extensive in this area.
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1.16 Tests and Research

The fuel quantity gauges for tanks No. 2 and No. 3, and the fuel
totalizer gauge were removed, at the site, from the flight engineer’s panel.
Under Safety Board superv1sion they were tested at the facility of the gauge
manufacturer.

A11 three of these gauges were manufactured by Honeywell Military
Products Division, Minneapolis, Minnescta. The manufacturer’s records
indicate that none of the three gauges had been returned during the service
period. All three of the gauges were of the rotating pointer-type design. .
The gauges are AC powered, and, unless otherwise affected, retain their:
indications when electrical power is stopped.

Gauges installed for the No. 2 and No. 3 main fuel tanks had a
maximum indicating capacity reading of 29,000 pounds. The larger pointer on
the gauge indicates increments of 1,000 pounds. The smaller pointer is
graduated in 100 pound increments. :

The fuel quantity totalizer gauge has a maximum capacity reading of
170,000 pounds. The larger pointer indicates increments of 10,000 pounds.
The small pointer is graduated in 1,000 pound increments. The totalizer
gauge sums capacitance inputs from the probes mounted in each fuel tank and
indicates total fuel available. It operates independently of the individual
fuel tank quantity indicators.

The fuel quantity gauge for the No. 2 main tank was badly damaged
from impact forces. The glass covering the face of the gauge was missing.
The gauge indicated 2,300 pounds when examined at the accident site. It was
found to be connected to its proper electrical connector in the flight
engineer’s panel. Both of the indicator needles were found intact and
appeared undamaged; however, the larger needle on the gauge could easily be
rotated, and its reading was considered unreliable.

Resistance measurements were recorded across the balancing
potentiometer inside the No. 2 main tank gauge. Calculations show that the
gauge read approximately 2.5 percent of total at the time of power
interruption. Using 29,000 pounds as the gauge reading with a full No. 2
fuel tank, extrapolation yielded an indication of approximately 725 pounds at
the time of loss of electrical power. This estimate was corroborated by a
laboratory examination of the position of the gauge’s internal gears.

The fuel gauge installied to provide the No. 3 main tank quantity
indication was found badly damaged. The glass covering the face of the gauge
was missing. The gauge read 2,300 pounds. It was connected to its proper
electrical connector in the flight engineer’s panel. Both of the needles
were intact and appeared undamaged; however the larger needle on the gauge
could easily be rotated. On-site readings were considered unreliable.

Internal components of the No. 3 main tank gauge appeared
undamaged. Resistance measurements were recorded across the balancing
potentiometer inside the gauge. Calculations showed that the gauge read
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approximately 1.0 percent of total at the time of electrical power
interruption. Extrapolating from a 29,000 pounds gauge indication, with a
full No. 3 main fuel tank, 1.0 percent would equate to an indicated fuel
quantity on the gauge of approximately 290 pounds. The reliability of the
290 pounds extrapolation was confirmed by examining internal gear
positioning in the gauge.

The fuel totalizer gauge, installed in the flight engineer’s
panel, was relatively undamaged. The glass covering the face was intact,
with .a crack running across the lower corner. At the accident site, the
gauge read 1,300 pounds. There was a small dent in the forward section of
the gauge case.

: A1l internal components of the fuel totalizer gauge appeared
undamaged. Resistance measurements were recorded across the balancing
potentiometer. Calculations show that the gauge read approximately
1.6 percent of total at the time that electrical power was no longer
received. With 170,000 pounds as a "total fuel" gauge reading, 1.6 percent
equates to. approximately 2,700 pounds as the total indicated fuel aboard at
the time that electrical power was lost. With negligible fuel found in the
tanks after impact, 2,700 pounds indicated, or 1.6 percent, falls within the
limits of the plus or minus 3 percent gauge error. As with the No. 2 and
No. 3 main fuel tank gauges, this estimate was corroborated by internal gauge
gear positions.

1.17 Additional Information
1.17.1 Airline Procedures

Avianca Airlines is owned and controlled by citizens of the
Republic of Colombia. The airline has provided regular scheduled services
between Colombia and the United States since 1946. At the time of the
accident, the airline was conducting four scheduled B-707 flights per week
from Colombia to New York City. Three of these flights originated in Bogota
and one in Medellin.

As of March 1, 1990, Avianca Airlines was one of 246 airlines
granted foreign air carrier ‘“authority by the U.S. Department of
Transportation (DOT), under section 402 of the Federal Aviation Act of 1958,
as amended. - '

Regarding flight following, Avianca Airlines’ flights originating
in Colombia and destined for the United States have been required to be
conducted under the regulatory provisions of 14 CFR Part 129. This
regulation requires that authorized foreign air car~‘ers operating within the
United States conduct their operations in accordance with the operations
specifications issued by the Federal Aviation Administration and with the
standards and recommended practices contained in Annex 6, Part 1, as
promulgated by ICAO (International Civil Aviation Organiza:ion).
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14 CFR Part 129, and the .operations specifications issued to
Avianca Airlines, do not address flight following. ICAO Annex 6, Part 1,
. Chapter 4, paragraph 2 (4.2), directed the airline to establish and maintain
a method of supervision of flight operations approved by the state of the
operator (Colombian Civil Aviation Authority). Chapter 4, paragraph 6.1
states, in part, that: - . :

A f]ith operations officer, when employed in conjunction with
a method of flight supervision in accordance with 4.2, shall:

c¢) furnish the pilot-in-command while in flight,
by appropriate means, information which may be
necessary for the safe conduct of the flight.

Regarding contracted dispatching services, as noted earlier,
Dispatch Services Incorporated maintained a facility in Miami, Florida,
available on frequency 130.4 megahertz. The contract provided for dispatch
services for flights northbound from Colombia to the United States. AVA052
did not make contact with this service.

Under a contractual agreement, Pan American World Airways, Inc.,
provided dispatch services, including flight following, for Avianca
Airlines’ flights southbound from New York to Colombia. A Pan American
manager told Safety Board investigators that there was nothing to prevent a
northbound flight from contaciing Pan American World Airways, Inc., dispatch
for assistance. He also stated that such contact has rarely occurred. The
manager stated that, if requested, Pan American dispatch would have provided
AVAO52 the same assistance it gives to Pan American flights, including the
latest updates on weather for the destination and alternate airports, and
diversion fuel figures for the alternates, based upon fuel remaining
information provided by the flightcrew.

1.17.2 Air Traffic Control Facilities and Procedures

The Washington ARTCC, located in Leesburg, Virginia, is a level 3
facility (the highest 1level of traffic intensity for an ATC facility),
providing services 24 hours a day. The Washington ARTCC airspace consists of
approximately 150,000 square miles in nine states. It is bounded on the
north by New York and Cleveland ARTCCs. There are 44 sectors supported by
seven en route radar sites. There are four terminals within the Washington
ARTCC airspace, which support significant hub activity for one or more major
airlines. Traffic flows within the Washington ARTCC are predominantly of a
northeast/southwest orientation, with the majority of the aircraft in a
transitional mode, climbing cr descending. There are 13 approach controls
and 8 military bases sit—ated within the airspace.

The NY ARTCC, located at the MacArthur Airport, Ronkonkoma, New
York, is a level 3 en route ATC facility, which provides services 24 hours a
day. The area of control responsibility extends over seven states,
totalling more than 41,000 square miles of domestic airspace and 2.5 million
square miles of oceanic airspace. The oceanic area handles all the traffic
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over fhe North Atlantic, from the Caribbean area, South America, Southern
- Europe, and Africa. .

- The R67 and H67 operating positions are located in area "E" of the
NY ARTCC. The facility was authorized 308 full performance level
controllers and traffic management coordinators, at the time of the accident,
of which 186 were on board. The NY ARTCC has been identified as a critically
staffed facility. Employees have been granted a 20-percent pay differential.

The NY TRACON, located in Westbury, New York, is a level 5
terminal facility (the h1ghest level of traffic intensity for a terminal),
providing services 24 hours a day. The NY TRACON controls all air traffic ,
for the three major New York Metropolitan Area airports: JFK, LaGuardia, and
Newark. It also controls numerous heliports and about 35 other airports,
which are 1located within an area of New York, extending 55 nmi to the
southwest and 100 nmi to the northeast of the World Trade Center in
Manhattan.

The NY TRACON controls the above airports with the use of four
radar sensors, which are remotely stationed at JFK, Newark, Long Island
MacArthur (Islip Airport) and Westchester County a1rports Respons1b111ty
for the control of air traffic over these areas is divided among five areas:
JFK, LaGuardia, Newark, Islip, and Liberty. In addition to the three
metropolitan airports, there are more than 37 airports in three states (New
York, New Jersey, and Connecticut) wunder the control of NY TRACON.

The Final Vector and CAMRN/LENDY positions of operation are
located in the JFK area of the NY TRACON. The NY TRACON is authorized 214
full performance level controllers and traffic management coordinators, of
which 113 were on board. It has been identified as a critically staffed
facility. Employees have been granted a 20-percent pay differential.

The JFK tower is a level 4 limited radar tower cab ATC facility,
providing services 24 hours a day. The airport is located within the
delegated airspace of the NY TRACON, and the tower receives approach control
services from the Kennedy sector of the NY TRACON. The JFK tower is at JFK
Airport, which is in Jamaica, Queens, New York. The facility is staffed with
15 full performance level controllers and 12 controllers in training.

1.17.3 Traffic Management

The Central Flow Control Facility (CFCF) is located on the sixth
flsor of FAA headquarters, 800 Independence Avenue, S.W., Washington, D.C.
The function of the CFCF is to manage the airspace of the National Airspace
Syitem, consistent with demand, to ensure that the number of airplanes that
flow throughout the system does not exceed the capacity of the airports and
the sectors en route. CFCF operates 24 hours a day.

The CFCF has eight traffic management operating positions,
inc]udigg the watch supervisor’s position. Each operating position is
equipped with a computerized communications system that links all ATC
facilities. The facility is also equipped with the Aircraft Situation
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Display (ASD), a computer system that receives radar track data from all
ARTCCs, and presents visual situation displays by computer screen. The
purpose of the ASD is to monitor the flow control programs initiated by the
CFCF and the traffic management specialists. The facility is also staffed
with specialists from the National Weather Service. Their duty is to
provide weather forecasts, weather sequences, and any weather data that may
have a significant impact on the National Airspace System.

The Safety Board was informed that on the evening of January 25,
1990, the CFCF was staffed with seven or eight traffic management
specialists. There were 10 traffic management (flow control) programs in
effect, a higher number of programs than normal. A traffic management ”
program was in effect for flights scheduled to arrive at the JFK airport
after 1400. The evening shift supervisor believed that the program had been
implemented between 0900 and 1000. The purpose of the program was to reduce
the number of flights arriving at JFK each hour after the start of the
program because of the poor weather conditions that were forecast to affect
all New York Metropolitan Area airports throughout the day.

Normally, at the end of a shift, a traffic management specialist
can retrieve a Verification and Analysis Report from the CFCF™ computer in
order to determine the effectiveness of a given program. However, on
January 25, 1990, a report for the JFK program was not retrievable because of
computer problems. '

FAA order 7210.47A, "Traffic Management System," defines the
responsibilities, procedures, and methods of application for the Traffic
Management System.

The gquidelines for the operation of the Traffic Management System
are contained in FAA order 7210.47A, Traffic Management System.

Paragraph 2-51 describes coordination requirements for the CFCF
specialists. Paragraph 2-51 states: "CFCF TMC (traffic management
coordinators) shall:

1. Work closely with the CFWSU (central flow weather service
unit) to insure the receipt of timely weather forecasts,
observed terminal weather sequences, and any weather data
which may have a significant impact on the NAS (national
airspace system).

2. Work directly with the centér TMU and terminals in the
day-to-day operations. Resolve immediate operational
traffic management disagreements between facilities.

3. Initiate telephone conferences with user, as necessary,
to obtain user input and to provide operational delay
information, as well as other significant events
affecting the NAS.
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Paragraph 3-2g and Appendix A, paragraph A-7, describe the CFCF
spec1a11sts procedures for monitoring a ground delay program Paragraph
3-2g states "CFCF Monitoring Procedures:"

‘1. Continue ongoing coordination with affected facilities to
determine if capacity and demand have been equalized.

2. Obtain arrival and departure counts from impacted
facility(s), as appropriate.

3. Obtain arrival and departure delay informatibn.

4. Utilize the aircraft situation display (ASD) to monitor
.. flow patterns, obtain estimated arrival counts, or
airborne delay estimates.

5. Adjust or cancel program, as'appropriate, and transmit
CFCF advisory.

Appendix A, paragraph A-7, states, in part, "After the
implementation of a program, factors affecting the forecasts [of cemand and
capacity] are monitored for change, as are the actual demand and capacity as
the program develops. The program may need to be modified if monitoring
reveals that any factor affect1ng forecast demand or capacity has changed
significantly or if the program is not proceeding as forecast."

Paragraph 3-2(3f), requires the tower TMC to "forward the total
number of hourly IFR arrivals and departures to CFCF as soon as possible
after each hour, in order that timely program adjustments may be made."

A detailed chronology of the events recorded for JFK’s FAA Ground
Delay Program on January 25, 1990, is attached as appendix C.

1.17.4 Expect Further Clearance (EFC) Times

According to FAA Order 7110.65F, paragraph 4-50, states: "when it
is necessary to clear an aircraft to a fix other than the destination
airport, issue the fol